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EXPLANATORY NOTE 


Itlustrated articles are marked with an asterisk 
(*), book notices with a dagger (ft). Cross 
references to a particular initial word may apply 
also to its derivatives. The cross_ references 
condense the matter and assist the reader but are 
not to be regarded as complete or conclusive. So, 
if there were a reference from “Milling” to ‘“‘Jigs 
and fixtures,” and if the searcher failed to find 
the required article under the latter topic, he 
should look through the ‘Milling’ entries, or 
others that the subject might suggest, as he 
would have done had there been no_ cross 
reference. 

Following is a list of the pages included in the 
several numbers of the volume, by date: 


é Oicccerelucte ieee ted eres Pages 1-44 
aa DBE Ged ces byte tt tens or eve a 45-88 
ee QV eet cies ace 40k toby eae: eussee: wae a 89-132 
othe Oo: 85a eee ae Wierpi eee Pte els es 132-176 
Fe>. ce AAP eee ere rene “ 177-220 
wtf 10 ccc tice tebe tees “ 221-264 
a Vooccie Siow bee ec Winw ie klatehete: toes ae 265-308 
« OA es beta ahebiba eet ees es a 309-352 
March BE aie weoes ere eras on 28 5 aeOS Bais - 353-396 
“ ee ee eee “ 897-440 
“ 1G erie atoes sete es “ 441-484 
‘ DB sissy oi vG sath esd Sate seve’ o aye ere. * 485-528 
“ SO vice bo ¥4 loses ae wie bos eee BS " 529-572 
April Gia che ee eae Ahead a 573-616 
sf VD eh OS iia 6 ose aoa aoe 617-660 
ae SO occie feet ee oa bbe NS - 661-704 
“ QE b caeine Cee ee betes bho es “ 703-748 
May BONG cB eu arate hs ws 749-792 
es Vhs oie soeretecsice ate ete teco ase - 792-836 
as | Sea errr ee pee ae ea ee a 837-880 
se Dis x cocatsele: Uielecksh suelo Oiredere So - 881-924 
June Les chile ccs see cs vgs eres _ 925-968 
a Biesers ast thea anata sees eee “ 969-1012 
“ oii cas eiebee Cte ba ees ** 1018-1056 
ae Bes cs Au shaletel ose-diere Deretucal sue abe “1057-1100 
“ CO ieee ais leis a ee Ma ae ete Se “« 1101-1144 
A 
Accident. See also “Safety.” 
Accidents, Power-press. Hayward 231, Kuhne, 
McCabe 431, Alton .......... ccc ccc ees 1120 
Acetylene cylinder drawing press.......... -. *83 
Adapter drillers, Langeller................. *468 
Adapter-plug work, Brit. 8-in. shell........ -*810 
Adapter, Spring-collet. Darling............ %729 
Adapters for Brit. fuse, Making. Colvin... .*239 
Adapters for high-explosive shells, Mfg. 


MOOG: «oon: ois ses 6.6 ino se wobec bole ed we ais *411 


Adapters for 12-in. shrapnel, Mfg. Maw- 
SON. «6b bls oc Kd eke ciao die wis teen eave sew re ee #625 

Ads., Want, Lack of attention to 346, Spiro 
561, Buti ie Oo ele ake. 562 

Aéro propeller reducing gears. Balkachine 
*78, Terry 254, Domony ................. *691 

Aéroplane industry, Growth of.............. OTT 

. Alr. See also “Pneumatic.” 
Air-feed drilling machine................... *6 
Air hammer, Repairs to scored. Yoch....... #514 


Alr press for straightening steel-car sheets. 
Long 


eres teeea ses neces e ee see seo ae ane eereenee 


Air pump for punch presses. Kuhne *%338, 
Compressor. Randall .............0.000, $384 
Air tank of 14-in. pipe. Scott............. $514 
Albro wheel, Machining large, in small lathe. 
TUNGK a ee oo eek ea ae ee eee eon #295 
Aligning machinery. Mevers .............. #331 
Alignment charts. See “Charts.” 
Allied Machy. Co. absorbed................ 482 
Alloy. See also “Steel.”’ 
Alloy, Cutting-tool, Darwin & Miller........ 1140 
Alter, Franklin, Death of.................. $438 
Aluminum castings, Preventing local shrink- 
age In. Webster .......... ccc cece ee ceee *998 
Aluminum consumption, U. 8............... 44 
Amalgamated Machy. Corp.'s lathes, Bulld- 
PNB NIA eco eae ue eel Le °793 
American Asso. of Engineers 300, Spaander 
431, Hudson ........ 0... c ccc ccc cece ace 473 
American Drop Forgers’ convention......... 1082 
American International Corp. .............. 482 
*‘American Machinist’ Gear Book. Logue... - +569 
“American Machinist’’—-Perspective {llustra- 
tions 37, Books of material eT ree 
American Multigraph Co.'s machines, Making. 
Colvin *1101, Making primers............. #309 
American Ry. Master Mechanics............ 1142 


American Soc. M. E. See ‘Engineers.’ 
American Soc. Testing Materials—Repeated 
StTESSES 2... eee c cee e eens #180, 385 


2 
Croft... .*897 
Follows wiese’oteils.s 75 
*"Mlkes’’ help “square tasters ease *884 
See ‘“‘Heat-treatment.”’ 


Angle plate, 
Annealing. 


Apniicant, Why not give him a square deal? 
Hurleman sa Seov eisai wie, ie: atighal os Seale ce eatey ies aes 779, 917 


Page 
Apprenticeship, Small-shop. Chamberlain... .736 
Arbor, Adjustable, for heavy work......... #588 
Arbor, Cutting ofl rings on wood............ *884 
Arbor designs, etc. Wilder............ #59, °29% 
Arbor, Expanding. Smith................6- *7 29 
Arbor, Holding, in miller. WKaelin........... *729 
Arbor press, Hydraulic, Lourie.............. *48) 
Arbor presses, Speciai-purpose and assembly, 
Bartlett’s “Greenerd” ...........2.2c0008 *1008 
Argentina, Machine tools In................ 962 
Argentine shops .........ccececeseees $422, *555 
Armature punchings, Mfg. Starker......... *529 
Arms and ammunition, Evolution of repeating 
small. Mitchell 2... 0... ccc ccc e eee 85 
Army. See “War.’’ 
Assembler, Clevis. Buerstatte.............- *288 
Assembling fixture, Multigraph............. *1101 
Assembling operation, Difficult—Placing rub- 
ber gaskets. Hampson................00:- *337 
Assembling plants, Centralized, for prepared- 
ness. Chester 908, Hudson............... 959 
Assembling press for auto rear axle, Metal- 
wood hydraulle ........ 0. ccc ec cece neces *480 
Assembling stand, Henderson motor. Mason 
#491, Motorcycle gS biodh selsate casa hecorers ec ocala ees SObd 
Assembling stand, Saurer auto. Towler..... *206 
Assembling stands, Electric lamp .......... 236 
Assembly record form, Lathe. McCray...... 608 
Associated Technical Men 300, Spaander 431, 
Hudson! (aso os ia ee i ee eee ee ee 473 
Automatie. See “Lathe,” ‘‘Screw—Screw 
machine,’’ etc. 
AUTOMOBILE 
—American Drop Forgers’ convention........ 1082 
—Armored truck, International-Carnegie..... *607 
—Assembling press for brake drum on rear 
axle, Metalwood hydraulic.............. *480 
—Arxle sleeve, Turning and Sireadion: Hend- 
Fg Col <P a a aa ee ee ee #291 


HONS 5 cote reba eieiet tatetwid acbicsaeete ca *84 
—Carbiretion- System Troubles, Location of, 
Made Easy. Page..............ccece0- +350 
—Cripples, Devices to fit “autos for operation 
Dy. Carter osha ee teh Sew Geen 341 
—Design, Poor, Examples. Hudson........ 8137 
—Dile motor parts, Machining........ *773, *1039 
—Engineers, S. A.—Military responsibility 82, 
Paper on steel tests. Unger °191, Errata 
298, Standard lock washers ............ 305 
—Ferro elght V-motor 19, Machining: It. 
MAWRON: occas ieee rereed hartie v bee rene , *98 
—Ford Engine Chart. Page................ +130 
—Friction surface facing, ‘‘Raybestos’’...... 436 
—Gasoline Automobile, The. Hobbs, Elliott. .+350 
—Grinding splines—Dressing wheel.......... *190 
—Internatl. Motor Co.—Saurer plant—Ream- 
ing pistons *119, Assembling stand *206, 
Mack plant fixtures............0cc0ce, #1125 
—Keyway, Milling internal, in brake sup- 
port, at Peru Auto Parts shop.......... e274 
—Knight motors, Machining valve Fleer for. 
COW: oie 3d is eaten anc Siers hsaca ete ecb *881 
—Lamps, Mfg. Indiana. Viall.............. $235 
—Lathe, Garage, S. K. Landls.............. *920 
—Machine- tool design, Influence on 81, Earle. 341 
—Magnetos, Machining Henricks............. 52 
—Motor-truck repair shop with armv In 
Mexico. Sibley .......... 0.0.05. *666, *844 
N.Y. Show... 0... cc cece cc ccc ccc ceces 86 
—Piston-pin hole reamer. Hord............ *886 
mang Bi eied for auto work, Consol. Press 
Mae sntanie dle ialbelberacie ei-ar eile gaueine tee Serle sous Me euaioowea #1050 
Wa diator. cell machine, City............... *631 
—Rear-axle housing, Indexing jig for, Gem 
Clty. Thanton ............ 00. cece #334 
—Repair-shop tools. Western—Waterman’s 
Fresno. Carter *24, Tool chest: auto on 
drums for repairs. Scott.............. #1000 
—Repatring Made Easy. Page.............. #525 
—Starting, Lighting and Ignition Systems. ..+1098 
—Studebaker elec. limit gage............... 7141 
—Tractor, Electric shop. Mercury.......... e480 
—Welding body. Nayoh................... *893 
—-Wheel, Making pressed-steel.............. $321 
—Wheels, Making Spranger wire, with de- 
mountable rims. Viall................. #485 
Axle and truck-wheel lathe, Standard Dry 
WiinCOSS. oc ad Sobek eS a eine *681 
Axle assembling press, Auto rear, Metalwood 
*480 
Axle drilling and splining tools, Auto........ *24 
Axle housing, Auto rear, Indexing jig for, 
Gem City. Thanton..................... 334 
Axle sleeve, Turning and threading, in one 
operation. Hendricks.................... 91 
B 
Babbitt, End mill for. Holadav............ 333 
Babbitt fires. Around smali-shop—Mandrel 
for standard bearings. Wrigley........... 385 
Babbitting dle, Farquhar tractor........... *901 


Page 

Babbitting nut threads. Johnson........... $730 
Babbitting putty, Ground asbestos and oll 

1 (1) Se NG Seo en oto Re eer 860 

Babbitting solid crossheads. Long......... #822 

Bacteria in cutting oils..............0000. .. 1091 

Baking shells, Truck for...........00.c000- %458 


Balance, Dynamic, Principles and practice of 
—A. 8. M. E. paper by Akimoff, his 
balancing machine, balancing fan, crank- 


shaft, blower, etc. 857, Discussion by 
Hymans, Riddell (General Electric ma- 
chines), Hodgkinson (Westinghouse prac- 
tice), Loring, Fairfield, Bryson *861, Ed... 873 
Balanced production. Haas................. 867 
Balancing ways with drilling attachment, 
Western Fdy. & Mach. Wks. Allen....... *1068 
Baldwin, A. J., new president.............. 255 
Baldwin Locomotive rifie plant.............. *762 
Ball bearing, Annular, Schatz.............. $347 
Ball-bearing belt lacing, Mfrs.’ Belt Hook 
COGS. fa6e saa ere oe erecas wg ahatas ses nares w Wiese $435 
Ball, Hame, Dies for. Walters.............. *64)] 
Ball, Punches and dies for making embossed, 
by Metal Products Corp. Mawson........ 1114 
Ball-turning fixture, Simple................ #143 
Balls for ball bearings ; testing hardness. 
NNGMOUP. snide occas ica Pide ee See ee eee $427 
Band-turning lathe, Copper—Horne, Dale & 
BRIOWH S655 65s odie Cece TO eee i sees #965 
Band-turning machine, Copper, Traylor...... 42 
Banding shells, Dominion shop............. $353 
Banding shells; pneumatic machine......... #1080 
Banding 12-in. shrapnel ..................- *586 
Bands, Making copper shell. Colvin........ *678 
Bands, Tools for cutting off copper.......... *851 
Bar cutter and shear, Tucker.............. *1141 
Bar-stralghtening machine, Medart......... #1049 
Barker, M. H., Death of............ccecceee e527 
Barnes, John, Death of............cccceeee 1055 
Bars, Tool—Inclined-plane principle. Groo- 
COCK 9 ie suite od ceed bb ee tien cede tem 0547 
Barth chromatic speed range................ 9441 
Bayonet, Drop forging Russian cruciform, at 
Hankey plant. Van Deventer............ #925 
Bayonets, Sword, Fixtures for. Corwin...... $542 
Beading tools, Machine-forged Brecken- 
ridge ..... a ahd eetete teehee dM Ea ee eieoats Gao #185 
Beam compass for large arcs, Smith’s—Cor- 
rection. Jacker ......... ccc cece ccc ee ees 254 
Beam compass—Punch-bar............ec00. #589 
Bearing brackets, Boring and planing small- 
car, Standard Dry Klin Co.’s............. *669 
Bearing seats, Bar for boring spherical. 
RONnRUR 56 oces bos sos ook SRW Oe oe ee eTtT 
Bearings, Boring lathe, with portable fixture, 
Lombard shop .............0ccccccccceees 407 
Bearings, Machining spherical. Groocock...*211 
Bearings, Mandrel for babbitting standard. 
NV OIRIOY Oa staged deca ae aaa ace hes 385 
Bearings, Roller, Truck wheel with chilled, 
DUg@ON: 6.4 sets S658 os io i wade vow ee 1042 
Belgian market, Future of American machine 
toois In. One Who Knows Belgium........ 679 
Relt clamp. Cleveland safety............... *1129 
Belt-lace hole templet, Southwick.......... s1010 
Belt-lace split in vise............ ai eater bverac'e S218 
Belt lacer, Clipper .............. ccc ce cece 7128 
Belt lacing, Flexible ball-bearing, Mfrs. 
Belt Hook Co.’s..... 0.0... cc ccc cece eeees 435 
Belt, Running, for shell thread inspection... .%403 
Belt shifter, Larson automatic, on driller....*701 


ia tension, keeping uniform, by springs. 
TON. oer o.dais nciace yc eee Ste ele 88a ar baie 6 ae 
Belting.  Pasthor, purchase specifications “ay 

698, Discussion. Arny, Barth, Auel (West- 


inghouse practice), N. G. Nenr.........005 93 
Bench, Mechanics’, Motor Engineering Co.’s. .*877 
Bench plate with ‘legs. Bowling............ S387 
Benders, Hand wire. Mason................ #22 


on74, 
Small copper- 


Benders, Henderson motorcycle-tube 
Seat-bending fixture 77], 


Pipe bending forms............-.cccce0e0. *9OR6 
Benders, McGill lamp-guard................ #1069 
Benders, Wire, two forms. Mason......... #249 
Bending fixture, Tube. Conner............. *121 
Bending fixture, Wire. Schnelder........... e100 
Bending fixture, Wire-ring............0..005 *142 


Bending fixtures for small rifie work....#109, #110 
Bending fixtures, Hand, for wire and other- 


wise. Breitschmid *26, *688, *690—Simple 
hand-operated bending tool.  Breitschmid 
513, Chamberlain ...........-.0c00ccees e779 
Bending form, Improvised, In U. P. Ry. shop 
O24, ANGQOWS. (sere oi d06 0 he ee ated *869 
Bending small tubes without rosin. Nemour 
118, Murphy 431, Elisler.................. e517 
Berry-basket story. Halsey................ 953 


Best wav to do certain things—Sweet's ideas 
on attaching to spindles, ete. Poland ®25, 


253, Jacker 165. Herz *297, Johnson 3386, 

Little GOD, Sweet. occccak kites bee be ae 691 
Best wav to do certain things—A leaf jig. 

BGrninett 5.55 oie do hao Pine veda cdal eA Tan 
Bevels-—-Laving out miters...............00. *711 
Bissell Curpet Sweeper Co.’s toolroom....... *590 
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Stick to just this one 
New Year’s Resolution— 


And get prosperity 
through all the year 


LL through 1915—and for many years before— 
Awe have been offering you proof in our advertising 
that there is a firm and just foundation for such 

a resolution: The Cross Sliding Head, the Geared Drive, 
the Geared Feed Changes, the Flat Turret, etc. We 
have also proved it by production figures. For that 
matter, turn now to pages |2 and 13 in this issue of 
the American Machinist and you’l] find proof of this sort. 


Jones & Lamson Machine Company 
Springfield, Vt., U. S. A. and 97 Queen Victoria St., London, E. C. 
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Standing Up on Heavy Work 


Pond Reversing Motor Planers 


in Large Locomotive Manufacturing Shop 


Powerful Pond Reversing Motor Planers 
Drive will work high-speed tools to the 

limit of their endurance. The 
power delivered to the table is limited only by 
the capacity of the motor for overload. 


Heavy The weight is ample and 

: massed at points of maximum 
onsnucton strain. The bed is stiffened 
by cross-girts and strengthened where the 
gearing and uprights are mounted. It is nearly 
twice the length of the table. The uprights 
extend down to the foundation and have base 
wide enough to resist heavy cuts without jar 
when tool is at highest position. They have a 


bearing on the bed for their entire depth and 
are tied together by a deep and wide arch. 


Variable The highest speed that the cut and 
Speeds hardness of metal will allow is the 

speed for maximum outputs. For 
every job or different parts of same job, the op- 
erator has twelve cutting and twelve return 
speeds from which he can select the right one 
instantly. 


Reversing Pond Reversing Motor Drive 
Motor Drive ™ecans simplicity of driving 

works, a positive drive with- 
out slip or overtravel of tool, accurate reversal 
and a minimum power consumption. © 


Write for catalog and circulars 


111 Broadway, New York 


(See page 3) 


NILES-BEMENT-POND COMPANY 


25 Victoria Street, London, S. W. 


_ 


January 1 to June 80, 1916 
Page 
Blacksmith-fire canopy. Long........... -.- 9810 
Blanking dies, Laying out. Greenleaf......°896 


Blower, Low-pressure turbo-, Ingersoll-Rand. *746 
Blow work out of dies. Kuhne *338, Ran- 
da 


ec as wie By ace: bord Who BRS wh bve -o Rete aaeb's ees #384 
Blueprint paper, Coating for................ #568 
Blueprint tube. Pratt..........0.. ccc cee *1001 
Blueprints without tracings. Spalding 803 

BWA rhey nc csk 5 bie wo oie a eee eles Webbe 6 as Kees 60 

Bobbin-winder cams. ‘Sargent............. $27 
Boller. See also ‘Rallroad.’’ 
Boller code, Need of uniform.............. 125 
Boltler-plate design charts. Pedersen...*373, °414 
Boller, Taking kink from closed............. 885 
Boller tubes, Pilots of...........-.ccceucoes °69 
Boiler-washing outfit. Long................ *776 
Bollers, Steam, and Pressure Vessels, Design 

of. Haven, Swett............cccvccccccee 7351 
Bolling points, Metal. Richards........... 363 
Bolt clipper, American Metal Products Co.'s. .*701 
Bolt heads, Squaring, In lathe. Hayes rats 

RICHAPGS |. biiidiscie hin ebb Cue eee ke ees Ks *913 
Bolt-threading machine. Seelert........... ©1130 
Bolts, Anchor, Design of. Croft........... *897 
Bone, Drill for. Little..................00- *1000 
Bookcase, Welding Terrill...............08- #136 
Books, Engineers’ military.................. 303 
Books, Preventing injury to charts in. Gibson .577 
BORING 

See also “Jigs and fixtures.” 

—Bar, Boring—Auto repair................ $25 
—Bar, Cylinder boring, Rooksby............ #391 
—Bar for short, heavy, engine-lathe work. 
Bowler | 2566 66 oh ch Se ew oe oe ©8646 
—Bar for 8-In. shells..............0.c00005 $753 
—Bar for utilizing old cutters. Nobel....... $231 
—Bar or mandrel for shell work. Moore.... °55 
—Bar—Inclined-plane principle. Groocock. .°547 
—Bar, Spherical-seat. Fenaux.............. STiT 
—Bearing bracket boring fixture—Standard 
Dry Kiln Co.’s cCars......... cece ec cees *669 
—Bearings, Bar tor spherteal. Groocock....*211 


—Boring machine, Special, for dough- mixer 


frames. Ota... ce eee A ee dees 
—Boring mill, Machining gears and pinions 

on. Thayer snE Noth) Ses bceterate esate lave stecova wee, Soe" 
—Boring-mill table, Bepairing worn T- ae 

in. Hutchinson .......... ccc ccc eee aee #335 
—Boring, turning and factng machine, Spe- 

clal, for auto work, Newton............. sR4 
—Borneo native boring rig...........ceee0. $886 
—Bushing, Adjustable. Fisher.............. *686 
—Casting, Boring cylindrical steel. Swaren.*601 
—Copper-plpe boring tool. Braden...,...... #854 
—Cutter, Adjustable for finishing........... #1108 
—Cylinders, Calile motor, Chuck-jaw sup- 

ports for. Thanton...............0200- *546 
—Dite motor parts, Machining.............. *°773 


—Driller, Converting, into boring machine.. 


—Elbows, Machining 24-in., on boring mill. 
Henderson be aidace salle tne Scaice dbus eae eo OTe etecas *1087 
—Feed mechanism for boring bar at Kan. St. 
Ag. Coll. Bowerman, Hayes........... $70 
—Jigs and fixtures—Locating methods. Mc- 
HOATY. eden WE da ewe eeewneeneeetas 234 
—Knight valve sleeves, Machining.......... ©3881 
—Lathe bearings, Boring Warren turret, with 
portable fixture, Lombard shop......... 9407 
—Lathe, Heavy-duty boring, Giddings & 
LOWIB. oc ec cnn wee pane hee ee ee ae ews *215 
—Magneto pole boxes, Machine for boring 
Henrieks: (s6002 6556 ie Se ee bn ele elon eees %52 
—Miller, Boring head for. Darling........ *680 


—Millholland turret-lathe bearings, Boritng— 


Supporting overhanging table fixture. 
TNATUION.. % 0 Vbc ic aiacee oe Wea aw a2 eieeeae *900 
—Offset bering tool for miller. McCabe....%1042 


~—Piston-pin hole boring jig, Farquhar shop. | 
Towler 
—Profile boring with tailstock templet...... anne 
—Pulley or fivwheel, Reboring............ #885 
sieve chambers, Boring, ta driller. Patter- 


_ghell- boring. bar. 
—-Shelt-boring cutters. Making Hankey...... #850 
—Shell-boring machine, Domlnion 
shop *7, Turret-lathe work, etc. 45, ®145, 
9221, #353, 

—Shell-boring machine, Vertical. Dunlap.... 
—Shell-bering machine, Svmington......... SRE 
—Shells, Borine Serbian ®400, Tools......... e401 
—Shrapnel work, 12-in....%537, ©581. 


—Small-shop note bo«--—-Boring on fathe 


*317, Turret work om boring machine... .%589 
—Spherical boring on lathe. Makley........ #238 
~—-Speed. Rule for. Matr............0-0008- 234 
—Taper-boring arrangement for dies. Barker 
~—Taper-boring bar. Imnrnviced, Traverse 

Citv. Bradv *324, Haselgrove.......... 916 
—Tool holder. Darligir........... 002 cece eee 195 
—Tool holder, Rivid. for Inthe. Tripp...... 51% 
—Tool holder. Simple, Halvorsen........... 208 
~—Tools, Holder for small. Ovilatt........... S48 
—Torpedo-flask honing machine. Newton. 61°% 


—Word-boring machine. Paird pneumatie.. ; 
--Wrist-pin holes, Correcting errers of bor- 


ing. Chapmas............ceeeeeeeeeees »902 
Bornean head-hvynters expert mechanics. 
BPAANOOE 6 5 bcc he bc tie ks 804 ek ewes RRA 
Ross Nut shop wbricating system......... *1111 
Rottle cap. Making. Kuhne ............--- $30 
Box tool. Screw.machine, Watson........... #788 
Boxing Isthes-—Rracine beds..............-- e772 
Boxing of machinery, Improper............. £1076 


AMERICAN MACHINIST 8 
Page Page 
Boxing shells.................. 495, °*677, ©1048 Catalogs for South America 478, Non-metric : 
Bracket, Miller overarm. Holaday.. o. 164 in Uruguay 962, Brown........... veces 1062 
Bracket or strap-holder tools. Groocock. acete *251 Cement mill gears, Fitting. Wrigley........ *646 
Brackets, Machining car bearing....... -....9669 Census of resources. De Leeuw............ 826 
Brake for lathe. Holcomb ................. *600 Center and thread gage. MclIntyre......... #252 
Brake handle, Machining, in turret lathe. Center-bearing swab ..........cccccecccces 317 
ROEEY fois otaku us Be en wilatlee Denis Reumed cc *359 Center-drill breakage avoidance. Marion.... %18 
Brake-lever machining, Mack shop.......... #1125 Center plug, Adjustable. a euer: esdesetataeees .. *686 
Brass mfr., Cartridge. Barton.............. *837 Center punches, West Haven...............%702 
Brass turning, Stellite for. Skeel........... 688 Center scraper. Smith.............ccccce. *865 
Brazil, Ornamental foundry in *10, Railroad Center, Self-lubricating tall................ #143 
shop *115, Various shops *461, First wheel Center, Square, Driving hardened rollers by. 
lathe #596, Parsons .........cccceccces 10038 Breitschmid *474, Murphy ............00. 691 
Brazing, etc., tool points......... *123, *165, *475 Center, Truing lathe, without center grinder. 
Brazing fixture, Ohlen saw...............00. *662 Jacker *821, Strom .........ccecceeecaee 57 
Brazing Henderson motorcycle parts...*463, *573 Center work, etc., Holding, to faceplate. Betz 
British shells, etc. See ‘“‘War.” *188, Stucke *203, Johnson *775, Darling 
British shops, Women tn. Chubb *1057, Note ° 
1096 Centering and drilling machine, 4-spindie 
British machine-tool trade. Schmidt........ BY) | Kirk, for detonator gaine bodies......... *61 
British trade in 1915............ cc cece eees 37 Centering device, Piston.............2.00e0. #25 
British trade restrictions................ 37, 822 Centering machine, Shell, Symington........ *261 
Broach, etc., Correcting inaccurate spacing “Centering machine,’ Simple............... #588 
with. Kirchmer *360, Swindelis......... 51 Centering shell blanks..............0c000- %6, *8 
Broach-teeth pitch. Haynes................ 1044 Centering shells. Colvin ..............-2- *107T 
Broaching, Coolants for. Mackenzie......... 561 Centering shells, Fixture for............... #398 
Broaching jobs, Spiral. Henry.............. 469 Centering shrapnel on driller.............. *942 
Broaching machine, Horizontal, Lapotnte...*831 Centers for holding thin work in shaper vise. | 
Broaching piston-ring slot................. #1025 HALVORSON: 2oi5. 4. scas coos ons be Bed awareness 
Broaching special slots in Parsons turbine Centers, Lathe, Lubricating. Ball 209, eee 
drums. McDermld...........cccecccccces *950 of diameters. Aurellus.............cc00- #296 
Brushes, Economy tn. Terry............... 34 Centers, Lathe, on shipboard............... *713 
Bucket, Valve, weld at sea. Saar........... #1043 Centers, Oiling. Ball 209, Van Deventer 
Buffalo Engineering Soctety...............0.. 923 6317, Jacker 431, Chart of diameters. 
Bullding foundry around old one............ 305 AUrellus: oii isco bs.0%, ies a Sue be ew Sons 
Building shell shop in 17 days............. *9 Centigrade thermometer scale, Bill for. Hal- 
Buiging die, Simple. Remacle............. #1136 BOY. 65 Aree o: 6 ass ise a eres h ore siecelardieiale (ale # 8 eiele de 999 
Bullard “Maxi-pay’’ wage plan............. 922 Chain Belt Co.’s insurance plan............ 864 
Burd pliston-ring work. Viall............. #1023 Chain, Dodge, History of......... badder acwieveve #199 
Bureau of Standards and metric system 563, Chain sling load gage...........cceeccceee 32 
609, 653, 692, 791, 825, 829, 870, 953, 999, Chain, Reducing cost of stud-link, Boston 
1005, 1089, 1135, Properties of steel...... 682 Navy ‘Yard: Patch 2.65 cc. cise d see hwes 379 
Burring 1-lb. cartridge cases............... #1031 Chain tests—Sulphur effect *192, Errata..... 298 
Bushing, Adjustable boring-bar, and center Chains, Annealing. Plaine..............2. 471 
plug. Fisher ......... cece cece cs csceccee bd Chalking bench to keep track of small tools. 
Bushing chuck, Self-centering, Rivett....... ©3565 ANGCISON: iis hess hos ea shes BANS Rea ee #471 
Bushing extractor, Hydraulic................ *70 Chamfering pump cylinders................ 4419 
Bushing pinion, Henderson shop............ *590 Channel sides, Punching holes in, Standard 
Bushings, Drilling—Time saver............. *589 Dry Kiln shop Dae areas Gra ane Sia Nye esate oa  OF24 
Bushings, Holding fixture for slitting....... $24 Chart, Drill cutting-speed.................. #152 
Bushings, Jig slip, Lock for. Bennett....... *30 Chart for ratios for speeds in geometric pro- 
Bushings, Lapping. Miano °778, Betz....... 960 gression. Jenkins ....... sa Die Gave eee eee 637 
Bushings, Making Iignum-vitae. Mulligan...*470 Chart, Ford Engine. Page...............00- 130 
Business, Govt. attitude toward............ 129 Chart, Gear selection. Landahl............ %437 
Button gage with vernier reading to thou- Chart—Lathe-center diameters............. #296 
sandths. Darling..........cceccsceseccce *687 Chart, Lathe-swing. Jenkins............... *767 
Button locating raotinod, Bondreau......... *494 Chart, Oll-testing machine.................. *72 
Buying of machines, The 830, Clarkson...... 1004 Chart, Thread-gage design. Dickens...... #330 
Chart to determine maximum unlit repeated 
c stress. Kommers, Moore, Seely...... *180, 385 
Chart, Wire-drawing. Lewis............... 998 
Cabinets, Welding steel............... “114, 9136 cher Alignment, Flat-plate design. vara eit i 
cll i Press tools for. Kin 2.15); ot 
ane shop devices. ..°494, °546, *577, °*580, +635 charts, Alignment, for taper press fits. meee 
Calendars, Attractive. recelved...-...------2 410 cyarts, dilgamoni, Header for, “Nears 20.20! 951 
Cam, Double-stitch, Machining............. #352 Charts—Economic milling. Trautschold..... *705 
Cam, Locking, for jigs. Bennett........... *868 ae 2 forced and shrunk fits. Knight age 
. ‘ . j PYRG, eo oes ono eta e eia Se Sindee ei 8 heres 
spree ee charts) for” strength’ of” goat teeth biars 0 
lease for « er. Bennett....°952 ormulas. Cddle ..... cece cece ces ennnes 
cam relents tee tor tans Ppa Heckman. #338 are in books, Preventing injury to. Gib- ees 
Cane oo curve for scribing master... fa Charts—Roli pressures in cold-rolling steel, 
struction of. Sargent............... *97, °664 Shepard, Gerner  .........2-ceceeeeuees 111i 
Cams, Turning face. McCray............... *473 phe Tool-test. Herbert *419, °501, Poll 
. #108 C0) | i a i i ie ie ras H 
Camshaft-grinding fixture. Gamory ease ee Charts, Torsional spring. Moore............ %327 
Canada’s position on war materials........, 452 
Candelabrum, Molds for..........cccsceceeee ee Gee: -bar attachment for threading shells. *1129 
ner machtiner ; Smith, at g. F cee ccc cc ee PRE FROM B were cece cecersccces . ‘ a oe. e@svoces . 
Canopy, Blacksmith-fire. Long...........-. e919 Chasing threads. See also “Screw. ‘ 
Cap, Radiator, dies. Remacie.............. e51}] Chatter, Turning without. Jacker..... 2+. 811 
Cap-splitting fixture, Callle..............64- 494 Checkerboard for laying out patterns. Hola- | 
Capstan, Holding on. Poland........-e-+eee. $35 6 ea CRE ene ee 294 
Car. See also “‘Rallroad.” Checking tools from crib. Rogers.......... 120 
Car axies, Unloading, with engine lathe. | eeu part in preparedness. William- es 
MRCOMN pico paw yee Shel Ss ta etree 208. BOD wi seagate eres AIS eek See See eR eS as ‘ 
Car. bearing brackets, ‘Boring and Suing. Chicago, Machinery Club of............ 851, 879 
Standard Dry Kiln Co.’s *669, Truck-wheel Chip ejectors for table-nuts................ e710 
and axle lathe °681, Punching channel | Chip protectors. James...............00+- %474 
A ror ere err errr rrr eres: %7 Chips, Brass—Celluloid guard.............. *884 
Car-fender, Punches and dies for making Chips, Clearing. from deep holes, by magnet. 
Narragansett. Mawson *%894, *1066, For Lynde 776, Strong ...........eeeeseeees 915 
gate wearing shoe ............eeeeseeeee *978 Chips, Disposing of. Conover.............. 1128 
Car, Steel, sheet straightening press. Long..*340 Chuck, Bevel-gear grinding. Kisler........ #1088 
Car straightener, Steel ..........-eeeeeee: #69 Chuck dogs on shipboard.................. *713 
Car-wheel lifter. Lucas.........+..eeeeeeee #241 Chuck for machining shrapnel noses. MD cava 
Carbonizing. See ‘‘Heat-treatment.” US) en ne cei 
z i small pieces Chuck, Friction tap, Bicknell-Thomas...... #83 
a dar hor ne a CaS pieces og Chuck, Hinged shell-driller............. 5... 3 
Carburetion-System Troubles, Location of, Chuck-jJaw supports for Callle motor cylinders. | 
Made Easy. Page.........0.seeeeceeerees 43500. THANION: oo ssi ceva caves cane ceuens os 
Cartridge-brass mfr. Barton ..........-..5- *937 Chuck, Jenckes self-centering shell......... 216 
Cartridge cases, Making 1-lb., by N. Y. & Chuck, Lifting shaper. Remy............. 51085 
Hagerstown Metal Stamping Co. Mawson Chuck, Magnetic, V-block. Stuart......... 1028 
©9287. ©1029 Chuck, Mann het el iran 4- gl for shells. ree 
casen. Making 5,000.000 primers for, Chuck, Nonslipping she OAR... 02.0 0 
hes Multigraph Co. Colvin. enwet tered #309 Chuck, Packing-ring. Stewart ............ *42% 
Cartridge cases, Pressures for drawing Ze ee Pot, for 8-in. shell *754, Chuck Oe aie 
MMIth gle ie a oS EAR wee eek ee eee rh. S20) re 
ifle. Smith 289, 605, May- Chuck, Rotary magnetic, Persons-Arter...... *833 
at a eTT ees GOW orice ces 88h 6 Bee es 475 cet heat a pal Rivett........ oe 
1 rbonizing). See ‘“Heat- Chuck, aper borrows lathe..............6. i 
age ee aan Chuek, Shravae) pian. Moore.........0+5- ee 
ndry,” “Dle.’’ Chuck, Tap, ULLY-JOMEB. 2... eee rece nceee 
eactines Heder i Nourse ee Reigate Swe .. 648 Chuck, Wedge. Van Deventer.............. *884 
Castings, Pickling. Van Deventer........... 184 Chuck wrench with renewable end. Senter... 648 


> vat a 


PY 
oaes 
Chucking block, Taper.......... Meine sisters Sas 
Chucking machine, Shell. Symington....... 3261 
Chucks, Serblan shell ......... Perrone #400, *402 


- $538, *540, %584, 
Chucks, 12-in. shrapnel See ceear $627 0088 
Churchill, Chas., and son, Chas. Henry, dead 395 
Cincinnati valveless lubricant pump, Ma- 


chining. Viall .............- Wiatate atscerevetere #285 
Clamp, Fastening clamping screw to large. 

Bowyer ........ Sisal doveal os dikes Dieses eteia tele ateweelo oot} 
Clamp, Notched. Oviatt..... Seeiacb ei a Sate te lethe 776 
Clamp, Planer or shaper. McCray..........%160 
Clamp, Shell-adapter turning............ Ss $583 
Clamp, Side, and end stop............ one ee M710 
Clamp, Toolmaker’s novel. Kuhrt.......... $32 
Clamp, Toolmakers’, with slotted screw noe as 
Clamp, Wood, for cartridge cases.......... #1031 


ter work, etc., to faceplate *188, 
Clamping cen w eeia. 877s. #056 


Clamping devices, Jig. Wright......... ooo 9558 
Clamping fixture details. Beckman......... #290 
Clamping with straps. Sweet 163, Kruger 
343, Mann .........000. eanecesiacere iaeimadteesar 416 
Clamps for lifting shells.................. #750 


Classification Comm., Technical Literature.. 702 
Cleveland automatic, First, and its devrel- 


opment .......e-eeee5 Sei Gilg Big ee bas o. Brses wes Soe *758 
Cleveland T. D. plant uninjured........... 615 
Clevis assembler. Buerstatte.............. $288 
Clinching machines, Wire lamp-guard....... #1070 


Clip, Cable, Press tools for. King..........%856 


Ciippings, Filing— Fraction tables, etc. 
Davis) (sick cece be See jo oe eee oe ow Oe -.. 959 
Clocks—Brown timing recorders............. $525 
Clutch, Ball-bearing friction, Hillfard..... *1008 
Clutch, Double-disk, Hllllard...... Sieewes -*875 
Clutch, Friction, design. Bennett............ *687 
Clutch, Magnetic. Spaander............. -» «%803 
Clutch, Multt-cone, Akron...............-6. *876 
Clutch, Pulley-type, Porter..............68- *966 
Clutch, Simple positive 2-speed, for driller. 
Olson ....... degrees pb. e-ee se eee aia je: a/éreten Soo 536 
Clutch, 2-speed friction. Scribner........ #164 
Clutches, Friction, Bicknell-Thomas......... #43 
Coal storage and J. M. Dodge.........9101, %197 
Coffee in Canadian shops...............000: 390 
Coldsaw. See “Saw.” 
Collar, Adjustable thrust. Greene...... eoeee %76 
College. See ‘‘Education.”’ 
Collet, Work-ejecting. Bracket............ *1002 
Collets, Ejecting, from spindles. Poland *%35, 
HOTS: sisi ok hati ok oes hoes Seles eee on «.. #297 
Collets, Spring, Adapter for. Darling....... 9729 
Coloring, Light, for large machine tools. 
Austin ..... peel aca olerw cape aver ee ibco' wre see were ee 630 
Columbia Univ. industrial research.......... 2 


Thanton ......... ie: iat lesiavTas'n 10 One Se eh socateeva rake 151 
Comb gages, Lapping jig for............... *1110 
Commercial credits, South Am.............. 963 
Commutator bushing, Squirted.............. *65 
Comparisons, Exact, why difficult........... 38 
Complaints, Broad view in adjusting........ 654 
Computer, Crane-sling load................ P32 
Concave surface, Turning.................. #143 


Cone pulley. See ‘“Pulley.’’ 

Connecting-rods, Machining Evinrude. Glea- 
BOM. dais des Weld Sie 0) ona! Guage ee v¥yevenarw eS lere Oe eae lee 0247 

Connecting-rods, Machining Ferro. Mawson. . 272 

Connecting-rods, Milling small, Henderson 
motoreycle %458, Testing fixture. Allen. .*843 

Consular Service changes needed—Answers to 
letters 785, Codéperation between consuls 


and technical press..............0c0cc0e 918 
Controller, Electro-mechanical planer, Cutler- 

Hammer, in Triumph Elec. shop.......... $39 
Controller, Power and speed, Speed Cont. 

OAS | erates or oe Sack tad de wete Ca ae ad 85) 
Controller, Universal hoist, Allen-Bradley. ..*347 
Conveyors and J. M. Dodge............ *101, *197 
Conveyors, Factory, Conover............... 1035 
Conveyors, Pickling, Chain Belt (Co.’s...... *658 


Cooling. See “Lubricant,” “O11,” “Heat 
treatment.”’ 


Codperation and standard methods in shell 


making. Flanders .................000- 783 
Coéperation needed for industrial prepared- 

NERS. Brophy ses se ese cash. ue4 oe eb ete 738 
Copier and originator. Hans............... 472 
Copper brittleness, Annealed................ 1934 
Copper-pipe boring tool. Braden........... *R54 


Copper production, U. S.................06. . 254 
Copper rifling rings. See “Band,” “War.” 
Copying machine tools 433, 477, Originator 


and copier. Haas ...............c00ceeee 472 
Core box, Making duplicate, for pistol core. 
ROL NS = 5 ooo fic gS coreg ELA weve ee es #293 
Core prints, Standard. Eyre .............. *604 
Core-venting wire. Neweomb ............. #33 
Cores and prints, Best way to make. Eyre 
W040, PATMOE e222 i caw 2s hte Skee ca dee 1134 
Corner-rounding fixture for shell cutters... .*850 
Corrosion of Iron. Wilson............... $835 
Cost Accounting, Principles and Practice of. 
Baugh, reviewed by Kimball............. 1098 
Cost keeping, Sammy’s. Osborne....... 595, 1027 


volume of work ..............., aS ces eee Sts 1123 
Costs, Reasons for finding ........... Bieksteccte 1 
Countershaft and power plant, Portable. Me- 

WEAN: eee aos Rin o oe Doe scien ae $645 
Counting gear teeth. Sweet 78, Mann 295, 

Schwing 342, Terry .............ccceceues 824 
Coupling, Connecting conical shaft end to. 
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Coupling, Flexible, shaft, Cooper ..........- 9393 
Coupling, Morse improved Oldham..........%172 


Courtesy toward visitors ........-cceeeeeee 1137 
Cracks, Preventing shrinkage. Bona........ *647 
Crane controller, Cutler-Hammer .......... 482 
Crane, Portable floor, Brownholst........... 257 


Crane, Portable shop, United E. & M. Co.’s.. %42 
Crane slings, Gage for showing safe loads on. 


Salmon ..........- tae Da’ Wii felal Sle "ai wie sie Ruecesee #32 
Crank cases, Machining Dile..... Soe es eed #1039 
Crankpin repair job. Ellis *470, Reed...... *824 
Crankpin-turning fixture. McCray.......... 73 
Crankpin-turning, Improvised. Saxe........ *118 
Crankpins, Tool post for......... ive: dveleckoe bela *588 
Cranks, Jig for drilling. Bass............. 731 
Crankshaft grinding fixture, Auto............ $25 
Crankshaft, Repairing broken—cCorrectlon. 

Hellfritsch ........... acelevoverdserecetle ea boaneneie'ss 


ing motorcycle. Thomas ..........-.c0c08 624 

Crating. See also ‘‘Packing.”’ 
Crating lathes—-Bracing beds...... widcede Bose tox *772 
Crating of machinery, Improper............ *1076 
Credits in South America....... Sie be ere chore 563 
Credits, Injudicious, small shop............ 53 
Crippled soldier, Mechanical aids for. Car- 

COT ried eseie as Cee Chie de ew low are ¢OS Doe a ae #341 
Cronograph, Master, Silberberg........... .. 9216 
Crossfeed, Friction, for lathe. Svensk..... #200 
Crossfeed screws, Micrometer collar on. Klen- wr 

MOP cect tiweté tees hig sareh erevarie’a Sates aneveceue 
Crosshead shoes, Double slotting fixtures for. 

Bartholomes .............. adie ele-ace tise eiele's *338 
Crossheads, Babbitting solid. Long........ *822 
Crucibles for cartridge brass............... *841 
Cup, Knuriing brass. Armstrong............ #580 
Cup that energizes, The................ .-. 390 
Curtains, Tracing-cloth. Buerstatte......... 690 
Curve, Improvised French, Huntting........ 204 
Curve turning without templet.............. *588 
Cutoff block for automatic screw machine. 

Beckman .............. 66 Beare isa a eve, Scales *688 
Cutter, Adjustable boring, for finishing..... *1108 
Cutter, Adjustable-tool milling. Ball...... .*1129 
Cutter and shear, Tucker bar............ #1141 
Cutter blades, Milling attachment for thin. 

GYCONG. ook Biss Sako che Sots oc aw. wh Seed WS ON eae 385 
Cutter characteristics—Economic milling the- 

ory. Trautschold .................. oo M705 
Cutter designs. Wilder *59, Maynard........ *297 


Cutter for finishing 1-lb. cartridge cases. ..*1031 
Cutter, Keyway—Reduclng cost. Brackett. .*1062 
Cutter-spindle practice, ete. Poland %35, 


ORE. re Sb ok ae ua rd edt are een een $297 
Cutter-testing gage, Remacle................ *519 
Cutter, Welding milling. Matte ............ #208 
Cutters for keyseats, National........ *127, *966 
Cutters, Grinding formed. Marshall.......... 382 
Cutters, Making shell-boring, Hankey........ #850 
Cutters, Old, in boring bars. Noble......... #231 
Cutters, Transporting, on broom handie. Re- 

MNCIO (oi 5ci es oo ew hay aeeewe Cae hee 1124 
Cutters, Woodruff keyway, Increasing chip 

space in. Petrenar .................004.. 74 


Cutting. See also ‘Welding and cutting,’”’ 
“Lubricant,” “oll,” etc Z 


Cutting compound, Whale ofl............... 651 
Cutting compounds and lubricating olls. Con- 
OV OE rsa. die ein eee coe cata Vel etetas So ease: oe wide Sune ee wae 993 


Cutting downward in lathe 255, Billingsley 
432, Greene 518, Correctlon 570, Mad- 


RO. oe oases sean adele alld A ace pia a *605 
Cutting-lubricant system, Boss Nut shop....*1111 
Cutting off copper rings..................... *678 


Mackenzie 561, Holding .................. "#959 
Cutting-off lathes, Hall .................... 85 
Cutting-off machine, Flue, Santa Fé......... *970 
Cutting-off machine, Shell, Curtis & Curtis. .*566 
Cutting off rubber strips.................. *1105 
Cutting off Serbian shells; depth stop....... #398 
Cutting off shell forgings, Time for. Anger... 674 
Cutting off shells, etc. Colvin...... *1079, *1080 
Cutting off steel in lathe. Remacle *294, 

Murphy *518, Young *735, Wells.......... 1045 
Cutting-off swage that did not work well. 

CONOR. ie Gae tora Wis: GOP WE ede make ok ud ete e209 
Cutting-off work on small lathe. Davis..... 387 
Cutting olls, Bacterfa In................... 1091 
Cutting-solution feeder. Bennett ....... oe. 8389 


Peeldatodeutwatasenitaied ee eae 152 
Cutting—Tool-steel tests. Herbert *419, *501, 
POMUAMON 2 icon, Cy tia eels aa 244 oe en na ee *951 
Cylinder boring bar, Rooksbv............... *391 
Cylinder bushing extractor, Hyd.............. *70 
Cylinder, Eight, Ferro motor work *14, *19,' 


Cylinders, Caille motor, Chuck-jaw supports 
for: —ERANUON t6 2 2030 oe oan ee Cow oe doce. 546 
Cylinders, Dissolved-acetylene, Hydraulic press 
for drawing 


Woo eneutauaisat Bpevtata 4 Yoisahuncue Weblo dats eons: FR 
Cylinders, Machining Dile motor........... eTT3 
Cylinders, Welding sheet-metal. Nayoh,...*893 
Cylindrical casting, Boring. Swaren........ *601 


Davis-Bournonville apparatus, Welding with 
*114, 136 
Day, What is economical length of work? ..1047 
poimal and metric-equivalent scale. Chris- 
ensen 


eae 


Volume 4+4 


Page 
Decimals, fractions, milllmeters—Table. El- 
ting 472, Davis ......... ebiesbeievs Oitere Meee 959 
Delays that mean money..........-.-.---005 *785 
Delivery dates, Planning, in textile-machine 
plant. Berry 2... ccc cree cece wee c eens #459 
DESIGN, MACHINE 
See also “Drawing.’’ 
—Auto Show, Lessons of ....... aries wate anatta oo 86 
—-Bollers. Haven, Swett............cccn eee. #351 
—Broach-teeth pitch. Haynes.............. 1044 
—Cams, Textile-machinery. Sargent ....%27, *664 
—Chain cost, Reducing, Boston Navy Yard. 
Patel | i6bickessecehc co tiace Tero ree rer $379 
—Copying machine tools 433, 477, Haas...... 472 
—Designing and drafting. Conover......... 1073 
—Drawings of machine details, Standardiz- 
ing. Spencer ......... atevenindcerececestie. aa O20 9423 
—Drive, Standardized machine-tool. Schellen- 
bach © hc. 228 Seas eas b bre bral, sud bre dusta eee ae $441 
—Electrical-apparatus shop standards...... . 741 
—Every man his own designer............. 299 
—Flits, Forced and shrunk. Knight *733, Er- 
Fratum .........6.. ecb ee oiiae. cateo det aso aha 88 8 835 
—Foundation anchor plates and bolts. Croft *897 
—-Gear selection chart. Landahl..... shea ae $437 
—Gear-tooth strength charts—Marx formulas. 
Peddle iccnes sis cis hee es eis eee oS #19 
—Holes, Standard-size—Why? ............. 1137 
—Inclined plane in tool design. Groocock....%547 
—Jaw design, Holding. Beuter............ #1002 
—Jig and fixture standards. Wright........ #119 
—Lathe-center diameters. Aurelius......... 296 
—Lathes, Empirical formulas for proportions 
of. Jenkins ......... secre a eres dies aes hinds *767 
—Machine Design. Smith, Marx............ $438 


—Machine-tool design, Influence of automo- 
bile on 81, Earle 341, Of elec. motors 


on—De Leeuw’s paper ...........ecccees 126 
—Machine-tool standardization. Alford 694, 

Haigne s.aneati oe cca ven oe ease bis foenee 958 
—Machinery, Designing, without proper shop 

knowledge. Hudson ..............0..02. *137 


—Miller designer and shop superintendents— 
Saddle length, etc. Armstrong 10, Sweet 


pA) | Fame yg | mee re ee ee 962 
—Piston pins, Gas-engine. Lewis, Kessler 

*111, Sweet 254, Strom ............... 430 
—-Piston-ring data table, Boston Navy Yard. 

MOSDOR Se scaw ews eats a sul beh ee 911 


—Plates, Flat, Alignment charts for design 
of; bofler plates, etc. Pedersen %373, *414 


——Pulley, Cone, speed table...............6. 363 
—Punch and die data. O’Conner...... 876, *249 
—Speeds in geometric progression, Chart for 
ratios for. Jenkins ............... eee 9637 
—Springs, Four torsional. Moore........... 6327 
—Springs, Microscope. Little ............. *383 
—Steel furniture, Sheet-metal data for. 
WRODGE? ree C ahs deg ans bls Suen ait an #820 


peated. Kommers, Moore, Seelv....%180, 385 
—Tap-drill sizes. Klepper 775, 958, Swart 


916, Wan Deventer ............ ves eek *1018 
—Taper press fits, Formulas and alignment 
charts for. Jenkins .................... e275 


—Thread-gage chart and formulas. Dickens *%330 
—Threads, Straight pipe, for fixtures and fit- 


tings—A. S. M. E. report.............. #1052 
—Tool design, Notes on small. Wilder *59, 

MAYNATO 56555 bhi so ek a ae ol *297 
—Tools, Small. Conover ................... 997 
—Washers, Standard, machine-screw........ 305 
Desk, Convenient foreman’s................. *854 


Detonator. See also ‘“‘Fuse” and tn general 
articles under “War.” 
Detonator gaine bodies, Kirk 4-spindle cen- 


terlng and drilling machine for-.......... *61 
Diagram. See “Chart.” 

Diamond foundry. Van Deventer............ 361 
Diamonds, Setting. Philler ................. *669 
Die. See generally “Press,” “Forging,” 
“Bending.”’ “Screw.” 
Die and punch block. Greene.............. *647 
Die casting. Making tools for. Eastman...... 0227 
Die, Farquhar tractor babbitting............ *9nl 
Die for drawing light tube................. 5&9 
Die-sinking machine, Auto.. Keller.......... #1010 
Die-sinking shop, Hollander & Johnson’s drop- 
forge. Van Deventer .................... OTA 
Dies, Fiber-washer, Lindgren............... 185 
Dies, Mold, for bakelite radiator cap. Re- 

TOV Nha enote bins wea a aise Seglyehig Wi ok adh oe "511 
Dile motor parts. Machiring......... $773, *1039 
Dipping fixture, Cranksha’t. Thomas........ *624 
Disco shop methods............. 9404, 452, ©5506 
Disks, Tool for turning. Forbes........... *16 
Disks, “Turning.” on squam shear.......... *1109 


Dividing. See also “Indexing.” 


Dividing, head for gear ends and keyways. 
CA TUGE is std scala nae acalhaulds sa 20g 0 so 8 aca ee hag e24 


Dodge. J. M., Reminiscences of. Piez. .*101, #197 


Ch 


Dog, Driving, for pistons................... e205 
Dog, Faceplate. Johnson ................. eT 
Dog for holding center work te faceplate *203, 
Lenther strap *188, Sprimz-tailed ‘‘hold- 
Dak” PVaATing: 2s cade e Spo ka *959 
Dog, Quick-acting grinding. Greene e558, 
Spence ........ Saale nals “el aUehss des Segre le gee bctiwahd art *869 
Dog, Safe, with bite.......0..00000.....02, *RR4 
Dogs, Chuck, on shipboard................. *713 
Dominion Bridge Co.’s shell making *1, *45, 
*l45, *221, #353, *495, Shop bullt in 17 
LIN Sa Besa te sa nya canner Gabe Ge Oe *9 
Door-hanger carriage, Punches and dies for 
MeCabe. Mawson .................. *622, *718 


January 1 to June 80, 1916 


Pa 

Dough-mixer frames, Special boring machine 

for. Motta ........ dete ieaees slave oe ceoee eo 8821 
Dovetail slot, Machining. Makley.......... $293 
Dovetailed patches, Fitting. Strother........ 1068 
Dovetailing tool, Russian shrapnel.......... *948 
Draft Indicator, Pattern. Holaday.......... *160 
Drafting. See “Drawing.” 
Drawer, Swinging, for small tools........... *711l 
Drawing metal. See also “Press,” “Forging.” 
Drawing light tube by hand.............. -.. 9589 


DRAWING, DRAFTING 
See also “Design.’”’ 


rectlon. Jacker there cetera at weed eine benny tie Os $254 
--Blueprint paper, Coating for ............. $568 
—Blueprint tube. Pratt .................. *1001 
-—Blueprints without tracings. Spalding 803, 
Sharkey ................. fe Nee ent rane a as 960 
—Board, Additions to—Shade roller and slot. 
WeDOE oy iiies se paves tac eues wee oe os *163 
~Board, Adjustable, Emmert............... 831 
—Designing and drafting. Conover.......... 1073 
—Drafting room and factory, Relatlon be- 
tween. Inkerman ..................... . 647 
~-Draftsmen as tool-dept. assistants.......... 598 
Industrial preparedness, Drawings needed 
for. Wells, Smart .................... 739 


—Mechanical Drafting. Howe, reviewed by 
OFMBy > 653 els Cesc ee ees bw ieee oe eeu .. F438 
-—Perspective tllustrations. Our............ 


37 
—Perspective, Practical. Richards, Colvin. .t482 


—Photostatic reproduction. Williams.......%487 
—-Pins, Taper, Drawing. Fish............ . 4337 
—Standardizing shop drawings of machine 
details. Spencer ............... cesses 0423 
—T-scuare attachment. Fitzgerald.......... #813 
—Table, Adjustable, Almorth...... easeee sie .*922 
DBILL 
For drill jigs, generally, see “Jigs and fix- 
tures.”’ 
—Atle drilling tool, Auto................... $24 
—Bars, Drilling central crossholes In round. 
Dawson ......... 0.0. e cece cece eceee 387 
—Balancing ways with drilling attachment, 
Western Fdy. & Mach. Wks. Allen..... #1068 
—Belt shifter, Larson automatic............ *701 
—Bone, Drill for. Little................05. #1000 
—Center-drill breakage avoidance. Marlon... ®18 
—Chips, Clearing, by magnet. Lynde 776, 
BUPOND cess On Sicko ioe es eae len Sewers 15 
—Clutch, Positive 2-speed. Olson.......... *536 
—Clutch, 2-speed friction, for drilling and 
tapping. Seribner ..................02. #164 
—Continuous drilling, Detroit Motor & Ma- 
chine shop. Oldham .................. *315 
—Cutting speed of drills, Effect of feed and 
diameter on. Jenkins.................. s 
—Detonator gaine bodies, Kirk 4-spindle cen- 
tering and drilling machine for .......... *61 
—Dominion Bridge Co. practice—Hinged chuck 
and vise for shells *5, Alr-feed drilling 
Machine“ 2. bees es ie Se be we ween een 6 
—Drilling machine, 2-spindle, for locomotive 
Frames, etc. Newton ........0cccceecees e744 
—Facing head, Mummert-Dixon ............ #831 
—Fuse ring, Drilling two half-holes in. Baker *576 
—Gas burner, Drilling. McClafferty........ #383 
-——Gear cutter, Drilllng on. Mueller shop..... e274 
Grinding four-HMpped drill............ o 6 8382 
—Head, Four-spindle, Newman.............. *877 
—Horizontal drilling machine for high-explo- 7 
sive billets, Williams .................. e258 
—Indexing work table, Mueller.............. *246 
—-Inserted-blade oil-feed drill, Inexpensive. 
RAY MONG. - 2 e356 ooo. eee Loe thee #42 
—-Keyseats, Tools for extra-deep, National. .*966 
-—Knight valve sleeves, Machining.......... *881 
- -Laying out holes, Exercise In.............. $33 
-—Long, small holes, Drilling. Robertson 
PAL, -SUMGE co piots Lined so cckepeeees eee 649 
—Magnetic clutch, Spaander............... S805 
~—Metricinchia’---A disease. Davis........ 1004 
~—Micrometer for 3-fluted tools, Starrett, made 
for “Unione TT: Coc. ct cesioe cade ies *832 
~-Muitiple drill head, Neat. Baldus....... 491 
—Multiple drill! heads, Machining Hoefer: 


Allen #335 
Baush........ e301 


Drilling shells centrally: rig for drilling 


small holes In gnine tubes, etc....... r e720 
—Oil grooving with twist drill .............- *142 
~ OW reservoir, Armstrong ...........000- e201 
-—Oll-ring difficulties. Greene ®513, Wolf... .*914 
~-Pin-drilling jig. Bennett................- 428 
—Pneumatic tapping and = drilling machine. 

Portable, stay-bolt, ete., Baird......... #963 
-—Pneumatic telltale drill for locomotive stay- 

DOS “Baird oi. oe vckost acarevne eens ss R7R 
—Printing-press work, Woonsocket. See 

“Printing press.” 
~-Pump chambers, Boring, In driller. Patter- 

BONE 8 aie erate pe Meh ee yieeae PO cae ie 
—Punches, Filing. in drill press. Cunning- 

UI ees 5 bid bet tase Bb Bie ane Be Re *912 
--Radial-driller columns, GrindIng Mueller. 

SANG cotces otk Soca cast sc awasee es ®151 
~—Radial driller, Increasing usefulness of, in 

handling work. Grace ..............00. 241 
- Radial driller, Portable, Wiener............ 348 
—Rifle-barrel work, Sheet-steel—-Driller laid 

ON SNE cee ies oe ey owen kee wre wes ee ee *109 
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DRILL—Continued nen 
~—Round stock, Jigs for. Bennett %320, Ditt- 
Mar ........ ee eres See ee «oe "732 
Beets idee McDermid *372, Hudson. 429 
nsitive rilling machine, High- 
elec., Wisconsin................ ie See rsagey 


—Shell and fuse drilling and ‘tapping ma- 


seeceeeosen eeeecnece 


-—Shell-centering fixtures, Driller. . 


—Simplifying drilling operations—Flanged 
base for holding blocks. Hampson *558, 
MURDDY irinlt i cccung un tvs iy cele 1045 

—Small-shop note-book--Close-quarter drill 
*316, Taper V-blocks for cross drilling 
*316, Time saver for bushings; blocks to 
save tools when slot drilling *589, Hold- 
ing both stock and bushing by jaws: con- 
verting “drill press’’ into boring machine: 
flat reamer with wooden packing; ‘‘star 
feed” facing tool; adjustable boring cut- 
ter for finishing holes: V-blocks made 
from pipe; universal V-block. Van De- 
venter ..... ies Sie ae s'iel ate erev one cp vena eis osatete woe bs *1108 

—Spindles built up for different heights of 
work, Multigraph shop........ a tateve-stere *1104 

—-Spindles, Repairing. OST ose cee tec eet #1068 

~—-Steel saving in drill design. Beckman... .*294 


-—Tap-drill sizes. Swart................... 916 

—-Tap-drill sizes. Van Deventer........... *1018 

---Tap-drill sizes for varying conditions. 
Klepper ............ PET ree ee 775, 958 


—Taper-shank drills, Broken, economically 
used to hold straight-shank drills. Clark. #252 

—Taper-shank drills—Weakness of some sizes. 
Spence 554, Drill mfr.’s reply. Cox 870, 
Moore 1090, Horner.................... 1 

—Threading with 


POV ENLOR oes coho ues enti es GM ioaee, *1019 
-—Tilting table, Millholland shop............ e772 
—Turning awkward piece in driller, Disco 

shop. Thanton...............ccceceeee, 404 
—Wear, Data on, wanted.................. 


machines ........ tsa tyro a ca sep E Sioned res avers #349 
Drinking “fountains,” Portable Sanitary. 
Michener ........... Sb enaateraver nes. oe e ee 868 
Drive, Standardized machine-tool. Schellen- 
MON had dese Shs eee bie k lalate Grd Reels ey hca #441 
Driver, 6-point, for shells................. . 9944 
Drop forging. See ‘‘Forging.” 
Drum, Molding winding. Cookson........... #500 
Dutch. See ‘‘Holland,” “Trade.” 
“Dutchman,” Putting in a.............. ---*1109 
Dynamic balance. See “Balance.”’ 
Dynamiting engine keys................. ... 204 
E 
Economics tn shop. Morrison.............. 343 


Economics, Industrial. Conover-—Small tools 
597, Dept. of economy 814, Lubricants, etc. 
993, Factory, transportation 1935, Design- 
ing and drafting 1073, Disposal of scrap 
ATIC -TORURG: fh erie So eie i od a a ah a 112 

Economics, The engineer, the public and. 
Haas 


EDUCATION 


—Ammunition work In school shops. Prince. 686 
—aApplicant’s diffiiculty——Faults in letters. 
Fleming 
--Apprenticeship, Small-shop. Chamberlain 
—College, First years after.............005- 192 
--Columbla, Industrial research at......... 268 
—-Engtineering Education, Soc. for Promotion 
of—Report 477, Employment managers’ 


CONLETENCE ooh ek ois San he See 546 


—Forelgn trade service, Tralning men for, 
Neos WOKUV acer bes bs 6 en ee ee 
. Univ. shop methods, product inspection, 
OE aise Soe ee ake ie ara ee *281, *591, 
— Machine Future of public-school. 
PPINnGe: - cs SSE a eS ae Ee es 
—Machinist Instruction in public school. 
Krelder °%33, Heald 122, Prince 211, 
Harkness 296, Samsom 343, Spence 429, 
Mackenzie 606, Ferguson............... 
--Mass. Inst. of Technology buildings *1013, 
Progress of industrial education........ 10 
—Military training, College.............06-. 550 
—Paying pupils in) public-school — 
shop, Mass. Prince.........-.eesesneee 13. 
—Trade education in danger from Its friends 
—Natl. Soc. for Prom. Ind. Ed. report.... 
—Trade-school course, Bafancing the ma- 
chines In. Spence...........--2.6. nage 
-——Vocational educatlon, Federal ald for pro- 
motion of 345, Prince 519, The manu- 


1090 


facturer’s interest. Robinson........... 1121 
Efficiency. See “Management.” 
Ejector for jigs and sari Watson....... mou 
El Paso & S. W. practice...... beter een ees d 
Elbow pattern, Built. Parker 165, Holaday. .%519 
Elbows, Machining 24-In. Henderson....... LOR: 
Electric crane controller, Cutler-Hummer.... 482 
Electric hvist controller, Allen-Bradley..... 347 


5 
Pa 
Electric incandescent lamps, Making McGill 
wire guards for. Viall............ wsee ee 21069 
Electric motor and crankshaft, Portable. Mc- 
MOEA ose ee ee er ea nk eee PP if $5) 
Electric motors, D.c., of the lower horse- 
powers, C. & C. Co.’s......... Sa Bene axel oee vs 1 


on machine 
tools; De Leeuw’s paper........ eS aSeiele Ba 126 
Electric motors, Pressed-steel Westinghouse—. 


Forging, welding, testing, etc. Starker *63, 
Mfr. of punchings. Starker....... res 9529 
Electric motors, Slip-ring induction, Weating- 
house ..................... sieie-s alba 967 
Electric motors, Testing Multigraph ; stripping 
insulation from wires .......... esate eter ate #1106 
Electric ohmmeter, Direct-reading, Roller- 
Smith ................ saa iaigve Sree a Wiaeeiee a e745 
Electric power and speed controller, Speed 
CONG 00. Big crite align oe £40 a de ee, eee 885 
Electric-power measurements in shops, ald to 
CCONOMY 2... cc eee cee cece eho: Give Ste cette ce 697 
Electric rivet header, Toledo............ veee F170 
Electric shop tractor, Mercury............. . 480 
Electric shop trucks, Buda.......... sere ae ace 9217 
Electric test indicator, Xander.............. #170 
Electric trucks, Factory. Conover........... 1036 
Electric welding. See ‘‘Welder.” 
Electrical apparatus, Shop, Modern standards 
OR. * ise S05) 6. win eine 0: brads e206 o.9 58 AUS ba Sew aoe a OSG Davee 741 
Electrical Engineers, Standard Handbook for. 
Fowle ...... ehialaver evar Sah oe Usa Bete ealkretets oeee fIOLIL 
Electrical limit gage. CHENCY 5.006508 cae ck ce $141 
Electrical Pocket Book. ‘Mechanical World” 
Electro-mechanical planer controller, Cutler- 
Hammer, in Triumph Elec. shop......... -. *39 
Elevators. Jallings ................ io Saeed +702 


Emery cloth, Attaching, to disk. Holaday. ..*25Q 

See “Grinding.” 

Employers’ attitude toward military training. 
Barbour 33, Vose 1003, Paying salaries 
while at war ...... bole iaviele d eieou Sa exe eas sweats 138 

Fleming. .1107 

Employment managers—Notes........... 421, 546 


deal? Hurleman 779, Ed................. T 
Enamel. See also “Paint,” *Varnishing.”’ 
Enamel spraying on lamps............. aoe 9236 
End mill for babbitt. Holaday..... begeetats Sate #333 
End mills, Making small, Grayson......... *685 
Engine. See also ‘Engines,’ “Automobile,’’ 


%580, *635 
Engine, Boat, Evinrude—Machining connect- 
Ing-rods. Gleason.............c ccc cc ccce °247 
Engine Chart, Ford. Page................. 7130 
Engine—Ferro eight V-motor *19, Making it. 
Mawson ............ *14, *98, ©186, *272, *364 
Engine, Gas, building, Hl. Univ....... *281, *591 
Engine, Gas, piston-pin design. Lewis, Kes- 
sler *111, Sweet 254, Strom.............. 430 
Engine piston-pin holes, Correcting errors of 
boning. Chapman............ bien Gis ib eet e #902 
Engineer and theory................0.cc0e 1991 
Engineer, public and economics. Haas...... 806 


Engineering as a Career. Newell, Drayer...+526 


Engineering journals and the masses. Gate- 
wood ......... fara ss lac lotca (6: Zico. b'g as wae “ate cw Gee zaial vos 910 

Engineering societies, Job-hunting 300, 
Spaander 431, Hudson ................2.. 473 


Engineering Thermodynamics. Moyer, Calder- 
oc. Mechanical-—Boller code 
125, Pres. Wilson’s letter on industrial pre- 
paredness 213, New Orleans meeting; paper 
and discussion on Industrial preparedness, 
etc. 672, 693, 737, 741, 781, 826, 958, 
Paper and discussion on dynamic balance 
*857, *861, 873, Viscosimeter *696,. paper 
766, Power-plant test rules 896, Report on_ 
straight pipe threads for fixtures and fit- 


tings .......... mca te bie eve She a) Sare!o sabe wae #1052 
Engineers, Put, in charge of manufacturing. 
NONE eo Seg ici seco eibeaiaeo-sie Sic Ws wb hae ee oA ee 826 


Engineers’, Mechanical, Pocket Book. Kent +835 
Engines, Gasoline, How to Run and Install. 


Vom: (aM. eg eae Settee dx ble acs ee eee 2 130 
Engines, Oil—Fuels; universal fuel valve 
Wentworth: co.cc ieee ees eee ts oe tense es 1984 


Engines, Traction, etc., Machining Farquhar 


*901, *910 


England. See “British,” “War.” 
Engraving-machine gear racks, Making. De- 
Turk, Radebaugh .......ccceescseccececs #366 


Enlarging taps. Van Deventer *589, Enlat:- . 
Ing reamers, etc.; reducing washers. Nobie.*957 


Estimate die work, How to. Johnson....... *446 
Etching on steel, Hankey shop............. 8771 
Europe. See “War,” “Trade.” 


Evening trade school worth while? Spence.. 777 


Evinrude connecting-rods, Machining. Glea- z 
BOM 055 ese ae Sete ace ee cd eee ee ee 9241 

Expander, Undersize-shrapnel. Watts, . Mee cauenete #1084 

Expanding. See ‘’Arbor,’’ “Mandrel. 

Explosions, Spontaneous.... Saba sR istanatdie tenet elec’ . 426 

Export trade. See “Trade.” 

Exposition. See ‘Panama. 

Extrusion work, Westinghouse motor......... 68 

Eve guards, Strauss & Bugelelsen...... jase M3T 

F 

Face-forming tool for lathe. Hutchins *387, 7 
Remacle .........e+ee0% eit ie vere. cee paver aus aaeeeols 

Faceplate dog. Johnson ......... cece ee eee i710 


6 
Pa 

Faceplate, Holding center work to—By leather 

strap. Betz *188, Clamp dog. Stucke 

*203, Spring-tailed “hold back.” Darling. .*959 
Faceplate, 20-in., on 10-in. lathe. Fogel... . %23 
Facing, Friction surface, ‘“‘Raybestos”...... 436 
Facing head, Mummert-Dixon............ 1.7 *831 
Facing tool, Valve-seat, Bowen.........._. *1042 


Factory and drafting room, Relation between, 


SO MOUONDD Sisco Oita fa clue 647 
Factory transportation of product and mate- 
rials. Conover .............000.0.--,.0 1035 
Factory wastes and remedies. Merriam...... 620 
Failures, Recording our. Terry........./7 7 34 
Farquhar tractors, etc., Machining...... *901, *910 
Feather Pinning jig. Richards.............. * 
Feed, Grinder, for small roller. Baldus... . #292 
Feed, Improvised weight. Meiser........._ | 337 
Feed mechanism, Boring-bar. Bowerman, a 
Hayes ........... Su hee ee ee a7 
Feed pipe and valve for cutting solution. 
ONCE isle aS eee saudi ec gk ca en $383 
Felt Polishing wheel. Andergson............ $954 
Fender, Car, Punches and dies for making, 
Narragansett. Mawson ........,.. *894, *1066 
Ferro eight V-motor *19, Making it. Maw- 
BON sc oie esp else gcd *14, *98, #186, *272, *364 


Ferrules, One-operation punch for making. 


BENE csonee ea ivcen i scue cca *1038 
Fiber washers, Making, Lindgren shop. eae 
File-cutting machine kink. Hampson........ $29 
Filer and hacksaw machine, CombInation 

bench, Extensive Mfg. Co.’s..... Scadeiery orks 436 
Files, Recutting, doubtful economy......... 599 
Files, Resharpening old. Strupe............ 818 
Files, Sand-blasting OG cite case de sts en 55 
Filing cabinets, Making steel Shaw-Walker, 

with oxyacetylene WOME ea Pebesec cae. *114 
Filing data—Fraction tables, etc. Davis.... 959 
Filing machine, Die, Rearwin.............77 9745 
Filing machine for shells....... 1227777" oe 9265 
Filing machine, Ohlen SRW ie alien d are'ee ko or *662 
Filing punches tn drill press. Cunningham. .*912 
Filing shafting in lathe. Jacker.........,... #516 
Filing table, Swivel..... Peisvics Sieve he’ est Si ote g 316 
Filtering system, Richardson- Phoenix **Peter- 

son,”’ for cutting lubricants in Boss Nut 

BOP HMMM ce eee *1111 
“Financially embarrassed” ... 0000) 7770 306 
Finish-turning tool for steel. McCray...... 9557 
Firearms, Matertals for. Scribner......., 017 3398 
Fit, Fatal shrink Fickinger......0 0007777" 335 
Fits, Straight and taper forced and shrunk— 

Charts. Knight *733, Erratum............ 835 
Fits, Taper press, Formulas and alignment 

charts for Jenking..................... 9275 
Fittings, Taps for. Chamberlain... . 2277777. *117 
Fittings, Testing device for tapped. Hibberd 

*184, Bailey ............. oe ee *561 
Fixture. See “Jigs and fixtures,”’ etc. 

Flanges, Drill jig for. Elting.............. *911 
Flanges, Machining 1-1b. cartridge-case..._. *1030 

a + Improved. Holaday.........7 "| 9554 
Flexible tubing, Metallic, Worcester........ | *876 

oat, Compound reamer. Murphy........_. 866 


Rattler ; : 
squaring : brightening ends; electric weid- 
ing Viall *969 
Flue Seelert. . ©1085 
Flue patos machine, Locomotive superheater. 


Seelert ........./. HRS e elegy cae aes Glide #953 
Flute milling, Rapid, tn miller. Smith....__ 2404 
Flywheel keys, Fitting. Haas.........7 7°77 1087 
Flywheel-reboring TG este poecnaey, co *885 
Flywheel turning rig. Maplethorpe esd a te¥ei veces *344 
Follow Sh Hd ae tn aR hi *317 
Follow rests, Small-shop Betis Baveigruig whe "143, *gg4 

machinery, Pan.-Pac. Expo..........7. 983 
Foodstuffs and machine tools, Relation be- 

i fear 1 a GR EL *201 
Foolish teeeeation, The most...... 10.2 2°7°7 346 
Forced fits—Charts, Knight *733, Erratum... 835 
Forcing. See also “Press.” 

Forcing press, Horizontal, Metalwood......,. *39 
Forcing press, Portable horizontal hydraulic, 
Imes ........ Br Sa eee een Oe wag ec cs 049 
Forcing Press, Hydraulic Press Mfg. Co.’8.. .*105n 
Ford Engine Chart. PARC cise sede sce. 7130 


Foreign trade. : 
Foreman’s desk, Convenient...... re *854 
Foreman’s troubles, Small-shop. B Ilton. 860, 1138 


FORGING 


—American Drop Forgers Convention....... 082 
Bayonet, Drop f rging Russfan cruciform, 
at Hankey plant Van Deventer..... |. 7925 
—Beading tools, Machine-forged. Brecken- 
Beet ee eeee Reng tre face *185 
—Canopy, Blacksmith-fire. Long.......,... *91 
—Die-sinking shop, Hollander & Johnson's 
rop-forge. Van Deventer........00 THA 
—Die slide, Convenient Presby........, 0.7 *74 
—Drop-forge plant, Remington... - 77111177: *765 
—Drop-hammer Safety trip for two-man oper- 
ation. Johnson ee Rharee og le 205 
—Drop-hammer, Symington...... 0007777777" *261 
—Forging of Iron and Steel. Richards... . || T1142 
—Nut dies, Piston-rod. Henrickson... ||| *188 
~-Pearl Harbor naval-station forge shop. 
(A ee ee 721 
—Pressed steel in mfr. of Westinghouse 
eI he been ee eaten *63 
—Shell heat-number requirements........ || 712 
—Shells, British 18-pounder...... |" iby ete ete #22) 
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FORGING—Continued 

—Shells, Making, with regular shop-equlp- ies 
mene COW iid asc a cies tin he *1077 

—Shipboard, Forges on. Thomson...._._.. 716 


—Shrapnel, Nosing 12-in.............../777 541 
—Steel, Effect of varying sulphur in basic 


open hearth ; drop forgings ; tests. Unger 
PN ON BUTAUR Soha baci os che 298 
—Strap forging by hand. ING eee t. .*821 
Fork ends, Machining Henderson motorcycle. : 
ily Re er or a RR 543 
Fork, Machining pins Inside, Caille shop. 
Thanton .................. Siero eA eile tee ates 580 
Form on shells, Machining. Hoag.....11 17)": 515 
Form milling to templet........00.0.000... *589 
Form turning in engine lathe...... 6S aserae eee? s #143 
Forming device, Side, for pump impeller, 
Meiss & Gottfried RROD ois bien *196 
Forming tool, Building up circular. Bennett 
SOON MUNDY. cae Reactant. coc e 23 
Forming tool for adjusting shells for weight. 
WOES i foecens ose la deta ce, sMolereisiG. hs *1131 
Foundation anchor plates and bolts, Design of. 
PONY: eeian Cecile ede hearer te ce *897 
Foundation templets. Meyers......1.2227 77" *331 
FOUNDRY 


See also “Pattern.” 
—Aluminum castings, Preventing local shrink- 
r 


age In. Webster........... a6 eisvare ss ooo. #998 
—Argentine mfg. shop .......0 0002220000 #555 
—Brazil, Ornamental foundry tn......./77 77 *10 
—Bullding new foundry around old one kept 

working ........ Wee ES oie ane gates a4 *305 
—Cartridge-brass mfr. Barton........./777" *837 
—Castings, Inspection of. Nourse.......... 648 
—Core box, Making duplicate. Holaday..... *293 
—Core-prints, Standard. Bye eg cae *604 
—Core-venting wire. Newcomb........... 777 #33 
—Cores and prints, Making. Eyre *640, 

PAMKCr pie yan ee Ob 2 ela ee shee *1134 
—Die casting, Making tools for. Eastman *227 
—Flash pin, Improved Holaday..........7° *554 
—“‘Gate"” and “Sprue,” What are?.../ 117°" 005 
—Gear wheel, Repairing, by Pouring iron 

around hub. OMOWO0E 6 oso oe se eeccaan, *690 
—Notes........ 10, 26, 32, 36, 72, 137, 172, 709 
—Pattern holder, Gated. Holaday..........” #822 
—Pulley, ‘Molding Gone, without Pattern. 

Johnston ........... ae eee ee *330 
—Shrinkage cracks, Preventing. Bona..._"’ *647 
—Silverware molds, H. 0. R Crs... * 
—Small shop, Making Patterns and castings 

for. Van Deventer *667, Strom.......... 1133 
—Winding drum with grooves, Loam sand 

mold for. Cookson............ abuses *500 
Fowle, E. E. Handbook for Elec. Engineers. -t1011 
Fractions, decimals, millimeters — Table. 

Elting 472, OMNIS hate emcee ea CUES 959 
France, Machine tools in, Fitts..... 000777" 393 
Freight situation, pi en a 918 
French curve, Improvised. Huntting..... 7. 204 
French women munition Workers............. #389 
Friction clutch. See “Clutch.” 

Friction crossfeed. VENER oo iG boc)! *200 
Friction surface facing, “Raybestos”... 11)!" " 

els for oll engines: universal fuel valve. 

NOMEWORE ieee aot eee 1084 
Furnace and oil- burner Plans, Pelk,.... 1) °° 642 

rnace canopy, Blacksmith Long...... ..*910 
Furnace, Combined three-oven Incandescen 

Heat Co.'s SMA WOOd ce oi te csc *656 

rnace for mufflers, Brazing... . 1. 1//°27°"° #46: 
Furnace, Ohlen saw-hardening fee ee ee ec eene, *663 

urnace, Shrapnel-nosing de a ee *541 

rnaces, Cartridge- brags, Barton..,..... 7 *837 
Furniture, Steel, Sheet-metal data for. Weber 

%820 

Furniture, Welding steel. teteceee ees. S114, 0198 

Fuse-adapter plug making....... eee *810 
se adapters for high-explosive shells, Mak- 

ng. oore ........ Sitetatieca see 8B 8ie gee ees *4 
Fuse drilling and milling machines, Langelier 

*465, *507, 522, *887 
Fuse, Making adapters for Brit. detonating, 

at Phillips pants. COW cel cle #229 

se plugs, Chuck for shrapnel... .. a atare deve aca 85 
Fuse ring, Drilling two half-holes in. Baker. *576 

“Ting routing machine, Gorton.......... *700 
Fuse work, British—60-deg. thread......0 0°77 682 

se work—Four-spindle centering and drilj. 

ing MPC ONO, RUM ced aro #6] 

G 
GAGE 
(Including calipers, micrometers, test indi- 
cators and other measuring instruments 
inspection laying out, ete.) 
—Button gage with vernier reading to thou- 
8sandths., PAUNDE oinastera its ri ay ooe *RRT 
—Button-locating method. Bondreau.... ||| #494 
—Calipering running work. Jacker..... 0.77" *992 
—Cartridge cases, I-lb., Gages force a 1032 
—Connecting- rod testing fixture, Henderson 
cycie motor. BON aphasia nee oc: #8 


—Crane slings, Gage for Showing safe loads 


OT cee erereaiecarasme aro *32 
—Cutters, Bears, ete., Gage for testing. 
PO eae fandeeenc te ee *519 
—Dte makers’ Squares. Remacle........ ||| *1132 
—Elec. limit gage for testing push rods, Stude- 
baker shop. MONON essa ace, *141 
—Fits, Charts for straight and taper forced 
and shrunk. Knight *733, Erratum... .. 835 


Volume 44 


Page 
GAGE—Continued 

—Foundation templets. Moeyers............. *331 
—Gage, Convenient adjustable. Baker...| || $238 


gages. Allen *1110, 


—Grinding gages in miller. Remacle.....__. 1072 
—Indicator, Electric test, Xander’s........ #170 
—Indicator, Multiplying-lever test. Olsen... -*730 


—Indicator, Universa} test, Johnson & Miller. #17] 


- —Industrial preparedness, Gages needed for. 


Wells, Smart 739, Should be made at 
Govt. shops. Barr 740, Standardizing 
Rages and fixtures, Coes........... eee. 183 
—Inspection, Standard Product, Il. Unity. shop 
*591, 1090 
—dJig for plug taper Rage, Laying out. 
BOMBS cis oise ieee ele SR Siscan *604 
—Jigs and fixtures, Locating methods for. 
POCHONEY oc toesla ie ea *234 
—Johansson Swedish fages in tool making. 
RUMMGNOMEE) crete catese sie ases ce *242 
—Micrometer for 3-fluted tools, Starrett, made 
for Union T. Dp. OO sii isc tater %832 
—‘‘Mikes’’ help square angle plate.......__ *884 
—Mlters on bars, Laying out.......22.777" *711 
—Multigraph, Testing fixtures OB Sic een *1104 
—Parallels, Small, Things usable for. Nemour Bee 
a> 
—Pattern draft Indicator. Holaday...... -..*160 
—Pelton Shop methods. COWIN 60.065 os... *189 
—Pinion Inspecting kage. Thaver..........! 334 
—Piston-ring inspection, Burd........,.._) 
—Precision gage-making work: grinding 
methods. Remacle ....... *635 
—Precision-gage mfr, : grinding fixtures. 
“esac CE ee ny iat *665 
—Primers, Making cartridge..........0. 07° #309 
—Rifling rings, Gaging copper..... Ree eae *878 
—Scales, Sliding blocks OM eens ee os dee sie. °gR5 
—Shell-adapter Rages........ ll, *240, *413 
—Shells, Gaging Brit. 18-lb. (see also 
a ro ee aa #495 
— Shells, Making Serblan #397, Turning them 
bv power to trv the gages.............«. $453 
—Shells. Mfg. British 8-in.... 1000077" *749, *807 
—Shrapnel Rages, Russian.......... °°” *949, *950 
~—Shrapnel-measuring Bage. Olsen.......... *410 
hrapnet work, 12-in.... .*537, *581, *625, #675 
—Sine bar, Impvd. McArdell.........0..0 7. *820 
—Snap Kkaee, Adjustable. Henry........._. *933 
—Spring-plunger Rages, etc. Maxman,..._. *689 
—Thread measuring methods in small shop 
von Deventer esis *1063 
—Taper gage, Makeshift. King............. 452 
—Templet, MANOS ORs cise ee *885 
—Templets, Making accurate. Van Deventer 
142, i ea *865 
—Teating device for door-hanger carrlage 
press work ............. Le ee °718 
—Terting device for straight tapping of fit- 
tings. Hibberd *164, Ballev......... | *561 
—Thread and center gage. McIntvre,.... 0.) #252 
—Thread-gage designing chart and formulas. 
PRE eee is era ea ee eee #330 
—Thread kage. Improvised. Martin......... *912 
—Threading, What’s the Matter with our? 


122, 178, 298, 915 
—Threads, Measuring screw—Formulas - table 
of wire diameters for testing Whitworth 
threads: grinding master tools for gages. 
nil ig a A i *708 
—Threads, Straight pipe, for fixtures and fit- 
tings—Gage dimenslons—A. S. M. E, 
Dies Te terete eu *1053 
—V-block, Testing. Me cae ela) ae 
—Vernier gage, Adiustable—Combination with 


Gaine-tube drilling LL ee eee *720 
Gaines, Marking, in shaper. Downs...,... *1002 
Gammeter Multigraphs, Making. --*1101 
Gas, Gasoline, See also 
mobile,” “Motorcycle,” etc. 
Gas-burner, Drilling. McClafferty....... 2 |. #383 
Gas- producer fuels, Low-grade .,.__| eevee 
Gaskets, Placing rubber. Hampson... .. |!’ 
Gasoline measuring reservoir. Ericson...... *999 
“Gate,” and “sprue,” What REO i iaerc oe ak 1005 
Gate wearing shoe 
and dies for. 


Gates, Fastening, in making metal Patterns. 
pede ee ean dL *690 


—Aérn propeller reducing gears, Balkachine 
7 Domony..........000 *§9T 
—‘American Machinist” Gear Book. Logue. . +569 
—Bevel-gear erinding chuck. Elsler...... |. *1088 
& mill, Machining 
TYAN OE Senter te 


—Chain 
Pate Seis ototes ue dee here nee #198 
—DIviding and keyways.. #24 
—Gear cutter, Drilling on, Mueller Shop... .*274 
large, by 
omewood 
—Lathe headstock—Standardized machine-tool 
Schellenbach bd 
—Lubrication und wearing of tooth wheels. 


ORO ciieberace ce *105 
—Pinion, Rushing, Henderson shop......,.. *590 
—Planer, Gear-cutting on. A’Hearn...... 17! R51 
—Pump for lubricants, Stevens...... 0077777" OOn7 
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GEARING—Conttinued 
—Rack-teeth spacing. Rodgers.............. *601 
—Rack, Cutting circular, on miller. Lim- 
DPUMMED ae eek ee oho 8 eee eee se ee 1113 
—Racks, Making, from plpe. DeTurk, Rade- 
WUD: oie ee) cso se eis ele wea 6 eee ee eas ww $366 
—Roller faces, Machining. McCray......... 0473 
—Speed-gear box, Newton .........0.00cee- *966 
—Spur-gear selection chart. Landahl....... 437 
—Taper gage, Bench, Hartford............. #348 
—Teeth, Charts for strength of—Marx formu- 
las. Peddie ........ ccc uc ccc cen ccccs #19 
—Teeth, Counting. Sweet 78, Mann 295 
Schwing 342, Terry ......... ccc ce ceece 824 
—Tooth breaks prevented by cutting out metal 
at roots. Sweet... ....cccecccccescsccs *559 
—Tube-mill gears, Fitting. Wrigley........ #646 
—Worm, Machining large Alibro, in small 
lathe: Trask (oo 6csecci caine tess Shs as #295 
General Elec. Co.—Industrial economics. Con- 
over 597, Balancing machines. Riddell....*861 


Geometry, Plane. Palmer, Taylor.......... +569 
German employment methods. Rockwell...... 342 
oe paste machine-tool industry, War problems 

Ol Mes eres hla eilecbnd oo sees Bade Sw OeRce Bes 725 
German machine-tool trade. Schmidt 551 

AMLOF) ooo oe eb eh be ees i bias wade ererg ss 694 
German prohibited imports................. 698 
Getting paid for knowing how. Forbes...... *16 
Gib, Taper, for loose clappers.............. e710 
Gilmour, George, Death of...............00. 1143 
Glaas-cutting experience. Little *516, Dickin- 

son 736, Eddy ...........ccccsccacceeucs 059 
Glass windows, Ribbed. Badge.............. 121 
Gold production, U. S....... 0.2.00. cece eee 248 
Government. See also “War.” 
Government attitude toward business......... 129 
Government inspections, Reasons for strict... 961 
Government nitrate plant................00% 1051 
Government time-study attacked......... 610, 962 
Governor, Waterwheel, work................ #189 
Graduating device, Multigraph ring........ ©1103 
Grayson grinders *617, *1093, Gage meth- 

ods *1110, 1116, Making small end mills. .*685 
Grease removal from machinery............ 74 


Great Britain. See ‘“‘British,’’ ‘‘War.” 


GRINDING 
—Bearing seats, Boring spherical, In grinder 
head. Fenaux .......c. ccc eee S77 
—Bevel-gear grinding chuck. Eisler....... #1088 
—Camshaft-grinding fixture. Gamory..... #1086 
—Center, Truing lathe, without center grind- 
er. Jacker *821, Strom...............:. 957 
—Cylindrical grinder, Perkins plain........ #1095 
—Cylinder and piston grinding data wanted. 
Marcotte 860, Dalton ...........-2-0c0e. 1089 


—Dle setting-pins, Grinding. Kirchmer *205, 


Wells 518, Greenleaf 691, 1090, Re- 
MACE. oo beseech ok ee ih ewe ees ees 915 
—Dog,. Quick-acting. Greene *558, Spence. ..*869 
—End mills, Grinding Grayson............. *685 
—Face and tool grinder, Oflstone, Mummert- 
DUR OD ieee el 5s Gaze tatelenh OR rasa Wiel ee 8G eke Wee og4 
—Gage mfr., Precision. Remacle............ *665 
—Gage, Precision, work. Remacle........ *635 
—Gages, Grinding, in miller. Remacle....... 1072 
apiece Universal tool and cutter, Sim- ae 
Jleregilay grinding jobs—Square ends of 
mandrel; radit; four-lipped drill. Mar- 
NBD oeideocd eda bes Re Ee Gee ew Eee 381 
—Lapping punches on driller. Baker........ 26 
—Lathe, Emery-wheel spindle for........... *®713 
—Lathe, Grinding fixtures for.............+% $25 
—Locking- pin grinding fixture, Three- postition. | 
FOn@ux 20065608545 Fee Hi ha See Ee as oa os 
~—Miller, Surface-grinding attachment on 
Presta foscscccesiehs dace awe #1010 
—Motor-driven grinders, Two, Standard..... #524 
—Packing-ring chuck. Stewart............- %427 
—Piston-ring grinding fixture, Univ. of II. 
BNO. i he eile is he ww aie babe eee ie eee $28 
—Plston rings, Making Burd. Viall....... #1023 
—Polishing machines for Indiana auto lamps *236 
—Polishing wheel, Felt. Anderson.......... *954 
—Radial-drilter columns, Grinding Mueller 
THaNtON. 622s heen e ea owes ee bie e es : 
~—Reamers for steel, Grinding. Murphy..... *1016 
—Ring-wheel grinder, Svymington........... *261 
--Roller, Positive automatic grinder feed 
for small. Baldus .............cce0ee: #292 
—Rollers, Grinding hardened. Conklin 185 
Breitschmid 474, Murphy............. 691 
~-Saw, Grinding cold. Wells............4-. 2446 
—Shell- base grinding guide. Moore......... 55 
—Shell-boring cutters, Making.............. #850 
—Shrapnel, Grinding Russian 155, ©8949, 
Polishing cece s bea ea soe deeweadewss 265 
—Small-shop grinder—Planer and lathe grind- 
ing attachments: troubles and remedies; 
wet or dry grinding. Van Deventer..... #405 
—Small-shop grinding wheel—Sidetracking 
vibration; mounting: spindle sizes; en- 
larging hole : dressers, speeds, safety 
code, etc. Van Deventer .......0.000-08 *11 
—Splines, Dressing wheel for grinding. Than- 
BON eee ares 2b eRe ais biases dete Aa Ge ee aed #190 
—Surface grinder, Grayson automatic double- 
spindle *617, Single-spindle machine. ...*1093 
—Surface grinder, Double-end, Stenotype 
COMB Ue icy ees cunciy ie dita inee eae ae oe oe #526 
—Threading tools, Grinding. May.......... *29 
—Tool grinder, Worcester.............--.00: R75 
—V-block, Magnetic-chuck. Stuart........ #1028 
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GRINDING—Continued oe 
—V in V-block, Grinding. Remacle........ nae WI 
— Wheel dresser guard. Long.............. $336 
—Wheel experiences. Groocock............ 1043 
—Wheel, Grinding pressed steel............ $323 
~——Wheel guard, Ransom .................. #302 
—Wheel guards, Internal. Carson.......... *602 
—Wheel selection. Spente................. 624 
—Wheel side shleld. Bennett %344, Using 
side of wheel. Greenleaf 606, Jacobs 
ABO COLY” cots tie caw eee eet eee te 960 
—Wheels, Storage of. Groocock............ *819 
—Wood- -planer knife grinder at Hankey shop. 
Van Deventer ............ ccc cece eee eee *975 
Grooves, Broaching spiral. Henry.......... 469 
Grooves, Ol. Cutting, in miller. Applegate. ..*587 
Grooves, Spacing, by lead screw. Ellis...... 165 
Grooving and waving machine, Traylor..... *700 
Grooving attachment, Oil, for turret lathe, 
Mueller shop. Thanton.................. #284 


Guarantee, Production— Buying machines 830, 


Clarkson eh aisle loli 6 Sea Sea ta ela erga eras je erboevar Soa reuate 004 
Guard. See “Safety,” ‘“‘Lamp.” 
H 
Hacksaw. See ‘‘Saw.”’ 
Hame-ball dies. Walters ..............c000- *641 
Hamilton sheet-steel rifle barrels........... *107 
Hammer and screwdriver, Crescent.......... #258 
Hammer, Drop, safety trip for two-man opera- 
thon. Johmson ........ ccc ccc cee eee eee #205 
Hammer, Drop, Symington.................. $261 
Hammer piston rods kept from breaking by 
cutting away metal. Sweet ............. 559 
Handle-bar sleeve, Drawing. Baldus........ #602 
Handle, Brake, machining In turret lathe 
MORTY. oo osc0d ccs arse cererecee Sha ede eee ae be #359 
Handwheel, Boring, Makley ............... $238 
Hankey plant, Bayonet forging at %925, 
Making shell-boring cutters *%850, History 
of shop, knife grinding, etc.............. *975 
Hardening. See ‘‘Heat-treatment.’’ 
Hardness tester, Brinell-method, Holsz's..... *788 
Hardness, Testing ball. Nemour............ $428 


Hardnesa testing machine, Brinell hydraulic, 
Pittsburgh s9 
Hardness, Tool-steel efficiency unrelated to. 


eereeseeoseceoeseereeesesesesesses 


ATONE. iis GS ssh ei b Oe Some eeia wee ole eed 973 
Hawali—Pearl Harbor naval-station forge 
shop. Furer ...... cece ccc ccsnccccses 721 
Heat-number requirements of shells.......... 712 
HEAT-TREATMENT 
See also ‘“‘Forging,.’’ ‘‘Welding.’’ 
—American Drop Forgers conyention......... 1082 
—Annealed copper brittleness.............. 1034 
—Annealing cartridge cases, Hagerstown..... *988 
—Annealing cartridge mouths............... 289 
—Annealing Russian bayonet............... #931 
—Annealing saw blades locally.............6- 142 
—Carbonizing small-shop steels. Van Deven- 
COR eo crers Sich Sates a oe wa lle #489, 9544 
—Casehardening, Filling Henderson motorcycle 
wristpins for. Allen ........cccsceaees ©546 
—(Chains, Annealing. Plaine............... 471 
—Crankshafts, Motorcycle, Dipping fixture for. 
TNOMAS? 66 6 Si ee icine es ees awe ewe Res *6§24 
—Furnace and oll-burner plans. Pelk...... #643 
—Furnace, Combined three-oven, Incandescent 
Heat Co.’s Smallwood .............002% 656 
—Hardening pointed instruments. Mair..... 234 
—Hardening small pieces in arc-lamp car- 
bons. Remacle ........cccccecccenceee *778 
—Metallography and Heat Treatment of Iron 
and Steel. Sauveur ...........ceccace, 443 
—Note—Alloy-steel properties..............- 58 
-—-Pyrometer, Eye color, Gibb..............- %657 
—Pyrometer spring support. Long.......... #730 
—Quenching steel. Brayshaw............... 160 
—Saw hardening furnace, Ohlen ............ *663 
--Shrapnel work, Russian........ *91, 7155, *946 
—BSmall shop, Hardening, softening and car- 
bonizing steels in. Van Deventer 447, 
489, %544 
—Small-shop temperatures, Taking. Van De- 
VOMUCE 86.5 oes ee ee ied wise ere ee eee #95 
—-Small-tool economics. Conover .......... 599 
—Tinning tempered steel.............-ce00- 384 
—Washers, Shrinking. Noble ............. 957 
Heating, Answers to Questions on. King... t482 
Heating muffler tubes—Furnace............ *463 
Helmet, Sand-blasting, Multl-Metal Co.’s....*260 
Hemphill textile machine making...... *852, *934 
Henderson motorcycle work—Making muf- 


flers *463, Frames and tubes °573, Vari- 
ous #410, *458, 491, 494, 9543, 9546, 9590, 
*624, *642, *771, °843, ‘e980, "e9R6 


Henricks magneto work gibtatetar aie covacev ere a levee ete 52 
Hill, John A., Death of.........0.eeceee. *167 
Hill Pub. Co.’s new president............... 255 
Hili Pump shop, Making Russian shrapnel | 

Ine Nlalll sosckoe tine bald sé can auebe }eec 
Hiring —Why not give applicant a square or 

Hurleman 779, Fairness. Ed............. 917 
History, A bit of. Sweet............0..00- #559 
History of repeating arms. Mitchell....... 985 
Hobbing thread miller, Taft-Petree-Archdale *479 
Hoefer drill heads, Machining............-.-5 *335 
Hoist, Balanced, Mann ........--eeeeeees 887i 
Hoist—Car-wheel lifter. Lucas............. *241 
Holst, Compact electric, Moore.............- pre 
Hoist controller, Universal, Allen-Bradley... .%347 
Hoist drum, Molding. Cookson............ e500 
Hoist, Electric shop, Economy.........-.+.++ *656 


Hoisting device, Shell. Merry............. *866 
Holsting—Gage for showing safe loads on 


CTANG “SUNGS .ho% okies Soin bo ae doe eeee es 32 
Hoisting 8-in. shells ............cccceccees #750 
Holder, Safety press-work. Moore......... #422 
Holding jaws, Design of. Beuter.......... #1002 
Holiday, Small-shop. Van Deventer......... 361 
Holland, Opportunity for machine tools in. 

Schmidt 505, Spaander ..........cceeeeee 913 
Hollander & Johnson's drop-forge dle- sinking | 

BROP sss sees Se hc eee a ace Re wee anes #755 
Hollow mill, Adjustable. Robenolt......... *410 
Honesty, <A criterion of...............00. 962 
Hook bender, Hand. Mason ............. 23 
Hooks for lifting shells...................6. *750 
Horne, Dale & Brown shell equipment...... *964 
Hosilery-machine work, Scott & Williams’. 

MA WSOR oc ce5 Ces oa eek wees ben eat #1020 
Hydraulle expanding ‘mandrel for 4.5-in 

shells. Watts: sissies BS 8s Siew ee BeSes t 9955 
Hydraulic press. See ‘Press,"’ ‘Forging,” 

**Marking.”’ 

Hydraulic lathe, Automatic, Lombard........ #301 
sg auton Pressed Steel Co.’s wheel mak- 
a acs ova sn) a0) Sus 01 Se dig eco 88 ar btoule SSeielone eleva eta ano See $321 
Hydraulic pump, Triplex, Hyd. Press Mfg. 
CONS ie dbase bes ee Soe eee eae eas $745 
] 
I-beam trolley, Chisholm-Moore............ 482 
Dilinois Univ. shop methods. Radebaugh, De 

TP io .ors esas CA Oana hee #281, *591, 1090 
Niustrations, Our prospective ............ 37 
Improvements in small shop, Limiting. Van 

Derentel: » 6066.6 26 oe cedee swe oie aek 619 
Inclined plane in tool design. Groocock..... 547 
Indexing. See also “Dividing,’’ “‘Jigs.’’ 

Indexing, Close, for gage work—Grayson shop 
#1116 
Indexing driller tables, Mueller............. $246 
Indexing work, Avoiding costly errors in... 725 
Indiana auto lamps, Mfg. Viall............. *235 
Indicator, Test. See ‘‘Gage.” 
Induction motors, Slip-ring, Westinghouse... 967 
Industrial economics. Conover 597, 814, 993. 
1035, 1073, 1127 
Industrial Leadership. Gantt ............. 570 
Industrial preparedness. See also ‘“‘War.’’ 
Industrial preparedness—A. S. M. E. meeting 

693, Paper by 8. Miller 672, Discussion— 

Underlying principles, Gantt: machine tools 

and standardization, Alford 694, Unique 

opportunity, Coffin; organization of volun- 
teer associations, Harris; getting money's 
worth, F. J. Miller; need of legislative ac- 
tion, Peabody; cotperation, Brophy; steel 
for rifle parts, Juthe; drawings and gages, 

Wells, Smart; small arms and ammunition, 

Hoagland; gages made in Govt. SOUS, 

pala Govt. shops sample shops. Jackson. my 

SiicScw tate ees ea bi aiard Goaca aseee Wldse ae tike ae Oe es 1 
Listing engineers by experience, Henderson ; 
redesign munitions to reduce cost, Fine: 
mfr. of rifies, Rogers; prevent waste of 
materials, Barbour; organizing men, Camp- 
bell: good roads, Younger; standardizing 
gages and fixtures, Coes; cotperation and 
standard methods [n shell making, Fian- 
ders; pressures in drawing cartridge cases, 

Somlthy eee soccieeg ace a0 855 GR Ss odin 4: owe wes 781 

Put engineers in charge of mfg., Neff: cen- 

sus of resources, De Leeuw; securing skilled 

workers, Wright; army officer's view, 

Caples; importance of securing workmen, 

Emerson; need of general preparedness, 

Giibreth; Chemist’s part, Willlamson..... 826 

Proposal to standardize machine tools. 

Fai Qynt,- esscece:ie bose do asase bie 6 Wieceidre SR es sed rw eae 958 
Industrial preparedness_—-Perpetual inventory 
- and centralized assembling plants for mfz. 

munitions in U. S., etc. Chester 908, Hud- 

BON oo ov hetero bas acoso baie. Bide iy Sore ea SOs Srey areve ee 959 
Industrial research plan, Columbla.......... 268 
Industrial responsibility 82, Preparedness 213, 

390, Mobilization 256, Navy yards........ 564 
Inker, Drawlng-pen. ‘Gaffe 188, °1133, 

CORLEY. 52 ek Ee ee Ok eS CR eS 
Inquiries, Prompt replies to. Gillfam........ ney 
Inspection. See also “Gage.” 

Inspection incident, Shell ............... aoe 172 
Inspection of castings. Nourse............ 648 
Inspection, Standard product, Ill. University 

shop. De Turk, Radebaugh ...... *591, 1090 
Inspections, Reasons for strict Govt....... 961 
Insulated laminations, Riveting. Spaander. .*992 
Insulation, Stripping, from wires.......... #1106 
Insurance plan, Group, Chain Belt Co.'s. 864 
Interchangeable parts, Working limits for. 

BOd@) o5 iis sede e eae Ma dae ee eo Vee eee 53 


International Engineering Congress. 
“Panama-Pac.” 


International Motor Co.’s work *119, *206, %1125 


Inventions and Patents. Edelman........ $438 
Inventions, Trying out. Sweet...........4. #559 
Inventory, Perpetual, for preparedness. Ches- 

ter 908, Hudson ...... A ARie Si See aie Oe 959 
Iron. See also ‘‘Foundry.” 


Iron and tiron-carbon alloys, Preparation of 
pure. Bureau of Standards Seieatetacm etwas 468 


Iron and Steel, Metallography and Heat 
Treatment of. Sauveur .......-.-eee0e0. #438 
Iron, Corrosion of. Wilsom........6-+..-ee- 7835 
Iron-ore production, U. 8......ceeseeeeeeees 403 
J 
Jack, Baird pneumatic lifting............. #1096 
Jackscrews, Repair-shop .....-..seeeeeeeee 24 


ine in, and effe 


Japan, Steel fam 
nese Engineer 


building. Japa 
Jaws, Design of 


Jewelry—Punches and dies for 


er ie coceeee FILLE 


JIGS AND FIXTURES 


See also “Bending” and, 
ous classes of work un 
priate heads. 

—Adapter work. 
—<aAuto rear- 


In general, vari- 
der their appro- 


39, Moore......*41] 
Indexing jig for, 


eile ab Sede! brere le a4 Seo *669 
releasing stop. Cor- 


y 
—Boring Warren lath 


—Cam-millin 


ei cai ee ee eee ee ae 


li ey 


SHorare: Bie bie%e 6 bee ee *773, 
’s shell work *1, 3 
#221, *353, ©495 
or typewriter 


—Design, Small 
—Dile motor-car tools 
—Dominion Bridge Co 


—Drill jig, Interesting flex 
number plates. 

—DPrill jig, Station-t 
PSIG ois Pt dei en ioatoa cy ukacs oo aso 


ee 1 
Bennett *320, 


OT ee BEE BERG Se: 80/6! a ecb hee a Joa he 


—Drilling ce 


—Drilling ope 


Murphy .......... 
—Ejector for jlgs and 
—End mills, Making Gr 
~—Farquhar shop—Mac 

turrets, etc, *901, 

jig. Towler . 
—Feather pinning. 
—Ferro eight V 


—Flanges, Drill 


Fe SS ERE eee ee Be S 


eens ccseneas *910 


Bees ae sats aes 8a ls) @iate "88/0 ete efo le eiei-b a via 


making. Ruthen- . 
Sb eteleie sls «ete ocrens 242 


S28 20: ROT e a eee lw 8i6-6: 6 


ih 


sete twee e ween *281 


yele work #458, 
& jig for idler- 
*642, Connectin 
Allen *843, Sma) 


ers. Thanton 


—Internationa 
xtures 


—Knight yal 
—Lapping co 


ve-sleeve wor 
Obie bese ea en *1110 


—Levers, Locating rou 
—Locating and 
= Tacling cane pon ie ee es 
—Lubricant pu 
—Mililing attac 


Cincinnati, .. 


—Milling fixture. Co 
—Milling fixture, Ne 
i Rete ee Rl *470 


i 35 
—Pins, Drill j es 


—Piston-aligni 


ae Se er ee 


ae with she 


a a 


—Rocker arran 
—Scott & Wi 


#8 Me sated o sq *1020 
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JIGS AND FIXTURES—Continued 

—Shell, Drilling British 8-in...... *751, *811, 923 

—Shells, Mfg. Serbian, by Providence Engi- 
neering Wks. .................... *397, *%453 

—Shells, Quick-clamping fixture for marking. 
ped a) Se ee I aOR .°464 

—Shrapnel, Aeing, Russian. Vialle ww... lo, *941 

l, Mfg. 12-in. 
ideals toe: °625, '*675 


for crosshead 

Bartholomes.............. Sete eed *338 
Wright............ *643 
Cam release 


fixture. Wright...... #119 


*852, *934 

—Threads, Straight pipe, for fixtures and fit- 
tings—A. S, comm. report....... *1052 

—Vertical turret-lathe fixture for turning in- 
Side edge of Scale case................ *635 
ele Used 8. ees ocee ce, *711 
—Wenring plates. Maxim *200, Tompkins, . #649 
—Working limits, Determining. Bode..... -- 536 

Job-hunting technical unions 300, Spaander 
» Hudson ....,... Pca eee eid Obes oe eed be 473 
Joint, Universal, Cooper..............,..077 #393 


Journal, Technical, and business man..,..”. 1091 
K 

Key slots, Five-spindle miller for... .. Beat Aire 312 

Keys, Dynamiting ONPING 5 Sceecae tec 204 

Keys, Fitting flywheel. Haas........... 077 1087 


é 
for milling multiple, Natl... .*197 
shop. *1039 
for extra-deep, National... _. *966 


Keyseats, Tool 
Keyseating attachment for 
Keyseats, Tools 


eyway-cutter cost, Reducing Brackett. .*1062 
Keyway cutters, Woodruff, Increasing chip 
Space in. Petrenar .........00.. re | 
Keyway, Milling internal, with National in- 
ternal keyseater ....... 0... Braieras ee bswe gcc 9274 
Keyways, Broaching spiral. Henry........ 07 *469 
Keyways, Closing tn large. Howard....). 9] 
tevways in ratchet wheels, Tool for marking. 
Ped See oe *1110 


Kilograms, Conversion table for pounds Into. 


st Sey ee cena ee side 908 
Kneading machine or tube closer.......,.... *108 
Knight motors, Machining valve sleeves for. 

Ten eons Momma iadale ee *881 
Knives, Grinding wood-planer at Hankey 

Ol ne eee ee 975 
Knowing how, Getting paid for. Forbes *16 
Knurling brass cup, Armstrong........... 17" 580 
Knurling curved surfaces, Neat milling at- 

tachment for. Schulthels .....0000 557 
Knurling in small shop: making knurls Van 

esse wetter ee ae 845 
Knurling shell-band channel.........” *585, *948 

L 
L-tool holder, Caldehof .....00000 -..%162 

abor report, N. Y, shops........0002 70777 55 
Ladder, Erection-shop safety 2.00.00 070707" *69 

ags, Cutting, to fit around curved surface. 

alg ee 245 
Laminations, Riveting insulated. Spaander. . #999 
Lamp. See also “Light,” 

Lamp bulbs, Reducing glare DE chats it 1128 
Lamp-shel] punching fixture, .. 0 ..,.0 0°" *144 
Lamps, Making McGill wire Buards for in- 

candescent, ALL ee ee a Dnt *1069 
Lamps, Mfg. Indlana auto. Vial... 02277! 235 
Langeller shel] and fuse machinery *465, 

"507, 522, egs7 


Languages, South Am. business...... "| 434, 1062 
Lap, Flat-sided brass. 
art 


Lap for square corners. 
Lapping comb gages, Jig for, Grayson shop. 


TB fi ea *1110 
Lapping holes In steel bushings on lathe. 

Miano a FL Aare eR aR cata 960 
Lapping Punches on driller. Baker...... 177 *26 
Latch ring, Tools for, Scott & Williams’. 

Bee ONG eine eee Ohuee ee *1020 
LATHE 


See also “Turning,’”’ “Tool,” « -utting off,” 
““Screw—Screw machine,”’ ete. 


—Assembly Tecord form. MeCray......00 0. 608 
—Anxle sleeve turned and threaded in one 

Operation. Hendricks .....0..00.0 #291 
—Back-geared lathe, Single, Davenport... __ 436 
—Beds, Bracing, to prevent distortion in 

en ike ee *T72 
—Bench-lathe stop. BIACEN oo scsdon le *569 
—Bench precision lathe, Wade... 01711177"! *1049 
—Bolt heads, Squaring. Hayes *403, Rich- 

Hae eee *91: 
—Boring bar for short, heavy work. Bow- 

le Te eee ee 646 
—Boring lathe, Heavy-duty, Giddings 

URS Spree neh nakeae cas Ue te F215 
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LATHE—Continued 
—Boring-tool holder, Rigid. Tripp .........%513 
—Brake for lathe. Holeomb............... *600 
—Broaching job, Spiral. Henry....... ween 9469 
—Calipering running work. Jacker.......__- #992 
—Car axles, Unloading, with engine lathe. 
Lincoln ...... aver soe ocd ee eee ae *208 
—Center plug, Adjustable. Fisher....... -+ - 9686 
—Center scraper. Smith ........./7°777°° -*865 
—Center, Truing, without center grinder. 29 
Jacker *821, Strom...... Sooke aierhua- Wide a’eacecs 957 
—Centers, Lubricating. Ball 209, Van De- 


venter *317, Jacker *431, Chart of diam- 


eters. Aurellus ............ Sha iete ate eats 296 
—Chucking lathe—Russian shrapnel. ...*89, #15; 
—Collet adapter, Spring. Darling......,... *729 
—Crankshaft turning, Extended tool post ae 

MEA isos eg 6 hoo5 6 oes. Sek eceyelarotorace 
—Crossfeed, Friction. Svensk ............ *200 
—Crossfeed screw, Micrometer collar on. 

Kienker ....... Se eee Sleeve aha eranare cars 119 
—Cutting downward in European and Amer- 

can lathes 255, Billingsley *432, Greene 

*518, Correction 570, Madgett .......... *605 
—Cutting off copper rings................. *678 
—Cutting-off lathes for Shelis, Heavy-duty ss 

Mall. 23305400. Wi OSs Ve 6a yd Wig we acee' be a 
—Cutting off steel. Remacle 294, Murphy 

*518, Youn *735, Wells............... 1045 
—Drilling lathe for gaines and Pellets, Lan- 

BOUGE «uses chee cee aioe te 7466 
—Engine lathe, Heavy-duty, Davenport ....*657 
—Engine lathe, Heavy, Standard.......... 77 259 
—Engine lathe, Quick-change, Rockefeller Mo- 

tor Co.’s ......,. ree eee ee eee 922 
—Face cams, Turning. McCray...... esegess *47% 
—Faceplate dog. Johnson............/7 77! 8775 
—Faceplate, Holding center work to—By 

leather Strap. Betz *188, Clamp dog. 

Stucke *203, Spring-tailed “hold back.’”’ 

Darling .........,.... Cree eee 959 
—Faceplate, 20-in., on 10-in lathe. Fogel,, 923 
—Feed, Improvised Welght. Meler.....,._/ 337 
—Formulas, Empircal, for Proportions of 

pathos. 7 JENKINS Seca as on e767 
—Garage lathe, Universal, S. Kk. Landis..... *920 
—Grinding attachment. Van Deventer...... *405 
—Grinding fixtures, auto shop............ «. $25 
—Headstock, Standardized. Schellenbach 441 
——Heavy cone-driven lathe, Bridgeford...___ 128 
—Heavy-duty back-geared engine lathe, Pune 

POD" ee cote oat ee ee eee T 
—Heavy-duty engine lathe, Advance-Rumely, 

for sale by Bally, cases gets oo ay Gs os *1009 
—Heavy-duty lathe for 12-in, Shells, Am. 

MOC. TOM COS focssuaccscvcen ct 787 
—Heavry manufacturing lathe, for shells, etc. 

Dulf’s ndman ........ Sl Sele ME ete daereowes 41 
—Heavy mfg. lathe with geared head, Sni- 

Ah Paes Epa neat mites nue acu sua 435 
—Heavy mfg. 22-in. lathe, Economy........ *303 
~~feavy-pattern lathe with Seared headstock 

Houston, Stanwood & Gam ee ee aee 9834 
—Humoring small lathe—Cutting-off work. 

ae ee ee cy ee Oren ea 387 
—Hydraulic lathe, Automatic, Lombard.... . *301 
—Lathe Des » Construction and Operation. 

NOINEO ci Coker ec uted gece 71055 
—Lamp-guard work—Hollow mill and quick- 

acting work holder ............. 000. *1072 


—Lead Screws, Spacing grooves by. Ellis... 165 


—Percussion-needle drilling and indexing 
lathe, paneer esses ctey se 5 

—Projectile lathe, Heavy-duty, General Ord- 
Me ae ee Geeta arts pia ne ue *169 

—Pulley profite turning in turret lathe at 
Disco SOD. se nent soenedien in fy *506 


—Pulley, Rig for turning large. 
—Pump impeller, 


—Quick-change double back-geared 24-in. 
lathe, Weir Frog Co.’s ................ #565 
—Quick-change engine lathe, Lehmann,.... *1140 
—Rack and rolls, } aking. Whiteside. ||”. 2207 
—Radius, Turning small convex. Cheney...*474 
—Rolls, Turning wheat-shredding ee *983 
—Screw cutting: rigging up “quick,” lead. 
OU Oven eh secant iat ete 1017 
—Screw-machine job on plain lathe, Verdin 
shop. Thanton ...... St tec e cece ss M100 
—Shafting, Way to file. Jacker......,. 77° #516 


—Shell boring and turning lathe, Hart-Parr *92] 
—Shell cutting-off machine, Curtls & Curtis *566 
Special, Horne, Dale & 
BAe Pte wet ten tena ote *964 
—Sheli £rooving and waving lathe, Traylor. .*700 
—Shell machinery, Symington 
—Shell-roughing and finishing lathe, Auto- 
built at Worthington 
& Knowles Pump Wks. .*1007 
Ses Attachment for machining form on. 


Taper og ee *515 
—Shells, Lathes for large, Root & Van Der- 
le Aphis geet *523 
—Shells Making, with regular shop equip- 
in Mi oe oes See *1077 
—Shells, Mfg. Serblan, by Providence Engi- 
BeePE WHS ase lre ont *397, *453 
—Shells, Mfg. British 8-in. |.) 77777" *749, *x07 
—Shells, Work on Dominion Bridge Co,’s *1, 
*45, 9145, *221, "353, e495 
—Ships, Tools Olly 5 PNOMBON cel so cg. 713 
—Shrapnel work, Russtan Hill Pump shop 
home-made turret lathes, ete........ 007 941 
—Shrapnel work, 12-in “537, *581, *625, *675 
—Single-purpose lathe, Heavy Douglas... . "391 
—Single-purpose lathe, Himor Mach, Co.’s 
ICROUICE™ bua ae ae .*833 


January 1 to June 80, 1916 


Page 
LATHE—Continued 


—Single-purpose lathes, Building, in single- 
purpose shop— Amalgamated Machy. 
Corp.’s. Viall 

~—Small-shop notebook—Turning concave sur- 

face; thin tube tapping kink: multiple 
facing tools; follow rest for smooth stock ; 
ball-turning fixture;  self-lubricating tall 
center; rigging up taper attachment; form 
turning in engine lathe. Van Deventer. .*143 
Threading end of long shaft in two lathes: 
face-plate thread cleaner: boring-mill job: 
center-olling device; shearing small pins: 
center-bearing swab; simple follow rest: 
arranging for milling; plioted boring bar. .*317 
Profile boring with tailstock templet: tool 
post for crankpins: screw-machine job in 
lathe; simple “centering machine;:” using 
pipe tap as chaser; adjustable arbor for 
heavy work; turning curve without templet: 
making heavy spring bd 
Safe dog with bite; celluloid chip guard; 
holding screw caps: wedge chuck: follow 
oil rings on wood arbor: ‘‘mikes” to help 
rest with screw adjustment; cutting brass 


square angie plate ..............0000: $884 
—Special purpose-lathes for machining pro- 
jectiies, Dodge—Turning, boring and way- 
ing: “Blood” fillng and polishing lathe. .*#12 
—Speeds, Figuring turning. Wood...... ee. 366 
—Spherical horing—Handwheel. Makley....%238 
—Spinning lathe, Transforming Into screw 
machine. Hahn .............cccerees .*291 
—-Standardization. Alford 694, Haight. dteiecouar's 958 
a ag -milling attachment, New Eng. Butt | 
OSB C3 card a dena Sax is aoe e doen v inate Sue ound & gael bara 
—Tool, Face-forming. Hutchins *%*387, . 


MACIO. 5 cons poe BS RR EE oe ee 6517 
~—-Tool post for use wlth multiple tools, Rex. .*743 
—Trick-wheel and axle lathe, Standard Dry 


RUIN C008) ene iase ie goo Solow baw ors wee 06 Se FER] 
—Turning without chatter. Jacker ........ #911 
--Turret attachment for tallstock. Terry...%386 
-—Turret capstan. Holding on. Poland...... 35 
—Turret head, Eisler .............ccceccees #481 
—tTurret lathe. See also “Screw—Screw ma- 

chine.”’ 

—Turret lathe bearings, Boring Warren, with 
portable fixture, Lombard shop.......... $407 

-—-Turret lathe, Cone- driven. Greenlee........ *876 

—Turret-lathe fixtures, Jones & Lamson, for 
textile-machine details, Hemphill shop. 

Ma WRONG 5 605-560 Bibs se ies Sows ®852, *934 
mela a, lathe, Heavy horizontal, Syming- | 7 

a a 4 
schgerer: lathe tool head, Repairing tool- er a 

er slots In. Snyder .............200. -*1002 
—Turret lathes, Heavy projectile, HIll...... %650 
—Turret lathe, Machining brake handle in. 

TONY. sce Sek ve Sih on cS ks RES %359 
—Turret lathe, Millholland *133, Operations 

in bullding .........cccc cece ewes #900, *1113 
—Turret-lathe oil- grooving “attachment, Muel- 

ler shop. Thanton ............0ce00e. . F284 
—Turret-lathe recessing fixture. Oviatt..... 8504 
—Turret-lathe work on shell adapters *%239, °411 
—Turret tool holders. McCrosky...........%611 
—Turret, Tool-post, Newman............. .-*878 
—Turrets. etc.. Machining. Farquhar shop. .*902 


—Wheel lathe in Brazil, First *596, Parsons 1003 


—Worm, Machining large Albro, in small 
lathe. Trask ............ ere eteteenes 9295 
ied out patterns, Checkerboard for. Hola- ror 
Lead. pot for shrapnel ...........2000eee $94 
Tead production, U. S.......... 0.02 cece eens 336 
Lead screw. Spacing grooves by. Eliis...... 185 
Leader and leadership ..... re er re 348 
Teaf jig. Bennett ............ . Besa Aieeere $735 
Leather belt. See “Belt.” 
Legislative action needed for industrial pre- 
paredness. Peabody ..........c0ceceecees 738 
Leisure, life and plav...........-..ceceeees 742 
Letters, Faults In applicants’. Fleming i ake 1107 
Letter writing, South Am............. 434, 1062 
Lever, Fastening—Sweet'’s method, etc. Po- 
land ®35, 253, Jacker 165. Herz *297, John- 
son 386, Little 605, Sweet ...........00-- 691 
Lever, fulcrum and machinist’s strap. Sweet 
163, Kruger 343, Mann...........-e0eeee 476 
Levers, Locating round ends of. Mack..... 2R4 
Levers, Machining, Mack auto shop........ @1125 
Life Insurance, Savings-bank .............- 196 
Life, lelsure and play..........cc0cececeees 742 
Lifting deyice, Shell. Merry...... ree ... - 9866 
Lifting jack, Baird pneumatic idle oa ja Senger ete #1096 
Light. See also “Lamp.” 
Licht bulbs, Reducing glare of............ ..-1128 
Licht - saving window blind. Moore........ eran 
Lighting, Code of factorv...........c00ceee 521 
Lighting gage wanted 654, Pilkington 180, 
NECOH GS sc tors reat eC lek a ve ae We ep ates me 1904 
Lighting—Ribbed-glass windows. Badge..... 121 
Lizhting—-Tracing-cloth curtains. Buerstatte 690 
Lignum-vitae bushings. Making. Mulligan. .*%470 
Limits, Working, for {nterchangeable parts. 
N06 2) cocci sea nek Can Weck ede Pe eeee OOO 
Link-Belt Co. and J. M. Dodge. Plez *101, #197 
Literary rewards, Financial. Gatewood... 977 
Loading stations, Tsing two....ccccccrccee Doe 
Lobsters and machine tools..............-.- 698 
Locating and clamping fixture details. Beck- 
PN ei eos alata sch co! Ghee oaehcho sale seer aiawe bier e Se wie Es #290 
Locating machinery—Foundation 


templets. 
$3 


eee ene eee eseansran se steeoeseenees nee nee FF 
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Lock, Slip-bushing. Bennett ........ rake etenays o40 
Lock washers, S. A. E. standard.......... 305 
Lockers, Welding Terrill .................. 7136 


Locking-pin grinding fixture. Fenaux...... $293 
Locknut, Vislok safety ........... eee scee 2480 
Locomotive. See ‘Railroad.’ 
Loom cams, Designing. Sargent ee deees eed k *664 
Lubricant. See also ‘“Oll.”’ 
Lubricant circulating pumps, Roper......... *611 
Lubricant, Cutting, feeder. Bennett........ $383 
Lubricant, Cutting, system in small shop 
POREY. sig Silat pion ek Sos we nos ct we Sa 386 
Lubricant, Cutting, system, Boss Nut shop— 
Richardson- Phoenix ‘Peterson’ filtering 
system. Viall ......... ccc cc cece eee .--*1111 
Lubricant effect on taps. Brunson.......... 106 
Lubricant pump, Machining Cincinnat! valve- 
less. Wie c oca eb ie oo ae os Beale eto ona $285 
Lubricant tester, Los. Angeles. Slaughter... *71 
Lubricants, Cutting, Bacteria In............. /1091 
Lubricants, Gear pump for, Stevens......... 257 
Lubricating centers. Bali 209, ‘Aurellus #296, 
Van Deventer *317, Jacker .............. 7431 
Lubricating oils and cutting compounds. 
CONOVER oi s6-ccagse ew Ssiece ete Mois Bee ne bere eres 93 
Lubrication and * wearlng of tooth wheels. 
Friedmann ........... cece ew cece cscs eces 
Lubrication—Threading methods..... 174, 298, 915 ) 
Lubricator, Hacksaw. Burrtics S02 ecce cee *560 
Lubricator, Valveless force-feed, Madison- 
FIPpP ccc eo oe rere oe eb eh ew edie eo ade 83 
M 
McCabe hanger work ,.............. *622, *718 
McGIIl lamp-guard work. Viall .......... *1069 
Machine design. See “Design,” ‘‘Drawing.” 
Machine-hour rates, Setting. Popcke...... 367 
Machine shop. See also ‘‘Shop.”’ 
Machine-shop future, Public-school. Prince.. 819 
Machine-shop small tools. Conover......... 597 
Machine Tool Bullders’ Asso................ 608 
Machine-tool design, Influence of automobile 
on 81, Earle 341, Of elec. motors on—De 
Leeuw’s PAPOM oo sees St hse ees 126 
area -tool drive, Standardized. Schelten- | 
Dateless a sce cdte aca eed 6S the eels dele Sel aed 
Machine-tool equipment of trade school, bal 
ancing. Spence ........ ccc cece env cence 731 
Machine-tool exports, trade, etc. See also 
“Trade.” 
Machine-tool industry, War problems of Ger- auc 
WMA loge dse sca eda ask Gee ooo Gate bie SS ee eles - 4 
Machine-tool speeds In geometric progression, 
Chart for ratios for. Jenkins............ *637 
Machine tools and lobsters—German aaa 
ited AMpPOrts: cc 6 deh sei ese e ies ees oe 698 
Machine facie: Copying; descriptions "433, 477, 
HAAS 2oo6 oe eee aw BS Bec deo ee's 472 
Machine tools-—Every man his own designer... 299 
Machine tools in France.  Fitts........... 393 
Machine tools in tndustrial preparedness ; 
standardization. Alford 694, Haight....... 958 
Machine tools tn South Am. 697, Machinists 
and shop executives 741, Future of machine 
COOIS obo ee Sos See Sw are Ee wow ae STS 829 
Machine tools, Large, Light coloring for. 
AUSQi: 6 oes sess Se ing weal woe eee Seek 
Machine tools on ships. Thomson.......... *713 
Machine tools, Relation between foodstuffs 
and. Schmidt ..........0cccccceccnvoees *201 
Machine Tools, Testing of. Burley......... TTAT 
Machine tools, Women and—Work in Brit. 
shops. Chubb *1957, Note...........006. 1096 
Machine Work, Advanced. Smith........ : . . $306 
Machinery Club of Chicago............. 851, 879 
Machinery, Locating—-Foundation templets 
MGVOIS 2 25.5 5 c-eeeee ea iee ess bie Steere Cee Rs 31 
Machinery trade. See ‘‘Trade.” 
Machines. Theory of. McKay, reviewed by A 
Kimball | os scsi oe ne eee wee tees sees 147 
Machinist instruction in public school. Krel- 
der *33, Heald 122, Prince, 211, Harkness 
296, Sansom 343, Spence 429, Mackenzie 
606, Ferguson .......--eccececceee Sactere 823 
Machinists must not enllst!..............-. 1137 
Mack auto shop fixtures............. stshhe are $1125 
Magazines, Type-segment loading ........ #1106 
Magnet, Clearing chips by 476, Strong....... 915 
Magnetic chuck, Rotary, Persons-Arter...... *833 
Magnetic chuck V- block. Stuart .......... #1028 
Magnetic clutch. Spaander..............-. *R03 
Magnetic screwdriver. McIntyre ............ e729 
Magneto pole boxes, Boring machine for Hen- z 
AriCK Ss. 3 og bee lnc Moke eo ae Bw hed ... %52 
MANAGEMENT 
—Assemblv record form, Lathe. McCray.... 608 
-—Balanced production. Haas...........-.+. R67 
—-Bullard “Maxi-pay’” wage plan........... 922 
--Buying of machines; production guarantee 
R30, Clarkson ......2-e ese e rec ecevccces 100 
—-Complaints, Broad view in adjusting...... 654 
—Cost Accounting. Baugh.............00. 71098 
—-Costs, Reasons for finding........-+-+2---e. 81 
—Day, What is economical length of work?. 1047 
_-Dodge. J. M., and Taylor system......... *197 
—-Domtinion Bridge Co.’s ordnance organiza- 
GION! cessed See i wie Se ei a eee ores 
—Drafting room and factory, Relation be- 7 
tween. Inkerman ........-0.-2sceereces i 
—Economics in shop—Rate cutting. Mor- ai 
TISOM: ho bows le ee Se ee Pe ea 34: 
—Engineer, the public and economics. Haas 806 
—Employment managers’ conference........ 546 
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MANAGEMENT—Continued 
—Employment methods, To study wasteful... 421 
—German employment methods. Rockwell.. 342 


—Hiring—Why not give applicant a square 
deal? Hurleman 779, Ed................ 917 

—Ill. University shop. Radebaugh, De Turk 
—Maximum production from tools: cen- 
tralized-control system; time-study rec- 
ords, etc. *281, Standard product inspec- 
tion *591, Haselgrove 

—Industrital economics. Conover—Machine- 
shop small tools 597, Dept. of economy 
814, Lubricants, etc. 993, Factory trans- 
portation 1035, Designing and drafting 


1073, Disposal of scrap and refuse..... 1127 
—Industrial Leadership. Gantt............. T5770 
—Manager, Glving him a fair show........ 742 
—Pattern-shop efficiency. Eyre............. 956 
—Planning delivery dates tn textile- machine | 

plant. Berry ...........:. de igracehe a sea tees #459 
—Praising, The value of.............cceeeee 1092 


—Preparing for mfg. munitions—Perpetual in- 


ventory; centralized assembling plants. 
Chester 908, Hudson .............0000- 959 
—Promoting right man. Stuart ............. 1041 
—Purchasing. Rindsfoos ................-- #306 
—Purchasing. Twyford ..............025. #131 
—Purchasing agent as safety valve. Wolff. .1022 
—Rate-setting secrecy. Bailey ............ TV4 
—Rates, Setting machine-hr. Popcke...... $367 
—Sammy’s shop—Time and cost keeping. Os- 
DOrne 2... eee ccc eee eee eee DID, 1027 
—Sclentific Management and Labor. Hoxie, 
reviewed by Kimball................... 218 
—-Scientific management course, Gilbreth’s.. 907 
—Sharp deal and what it cost. Murphy..... 212 
—-Shells waiting for fuse sockets—Delays 
that mean money ...........ccccaeees TBE 
—Shop, Small. Van Deventer *11, 53, *95, 
183, 229, *269, 361, *405, 447, *489, °544, 
619, *667, *755, 801, *845, °975, *1017, 
*1063, Notebook °142, %316, °588, °710, 
*884, °1108, Discussion 297, *385, *386, 


°387, °430, 476, °957, 1133, 1134 


—Shop, Small, apprenticeship. Chamberlain 736 
—Shop, Small, foreman’s troubles. Billton 
860, 1138 


—Shop, Small, Success in. Van Deventer +1142 

—Special tools, Finding financlal basis of. 
Kimball, *932, Variation of cost with vol- 
ume of work. Kimball 


—Standard-price man. Murphy ........... 253 
—Suggestions from employees 78, 121, 212, 
561, 692, *815, 957 
—Superintendent, Shop. Armstrong 10, 
Sweet 210, Erith ........ ccc ceeuceeee 562 
—Tact in shop. Spence ................... 600 
—Time study, Attempt in Congress to kill 
610, 962 
—Time study—Silberberg master chrono- 
BAD: coco seis ee ose Se ee eee S216 
—Timing recorders, Brown automatlie........ e525 
—Tool checking from crib. Rogers.......... 120 
—Wasted intervals, small shop. Wrigley. .1134 
Mandrell, Babbitting. Wrigley.............. $385 
Mandrel, riving, for shells..... See Mucsanuvans tole $399 
Mandrel ends, Grinding square............ #381 
Mandrell, Equalizing expanding, for turning 
Shells. Colvin 2.2... cc... ccc cece eee ee *1078 
Mandrel, Expanding for high-explosive shells 
Watts Sseeccesa cei Sie Se eee bees wt Nea wera talvateane s $1038 
Mandrel, Expanding. for shrapnel..... ... 9949 
Mandrel for 8-in. shell ...........0cceee0s e752 
Mandrel, Hvdraulic expanding, for 4.5-in 
shells. Watts ............c2cc sees aidueieees #955 
Mandrell or boring bar for shell work 
MOOIG. © oi 6k BSR EY ee ars bw Se Rae as 055 
Mandrel, Riveting, Disco shop. Allen...... 6452 
Manganese production, Annual ........ veeee 246 
Map and statistics, South Am. shops (see 
also “South America’’)...... *652, 653, 697, T41 
Marker, Noble & Westbrook shell........... *17) 
Marker, Serbian shell ................c000:. #402 
Marking and riveting machines, Shell, Grant *566 
Marking Burd piston rings................ ©1027 
Marking gaines in shaper. Downs......... £1002 
Marking keyways in ratchet wheels, Tool for. 
Underwood ........... ie ietecest ative ave seca Taveltare’ #1110 
Marking machine, Pneumatic, shell a ee ee *150 
Marking names by etching...............-.4. e771 
Marking shells, Quick-clamping fixture for. 
Pruner ge scceie ch eceaees 8a Sb See Boa ae eee *484 
Marking 1-lb. cartridge cases............... #1033 
Marking machine, Hydraulic, Martin....... *1094 
Mass. Inst. of Technology............ #1013, 1047 
Master Mechanics’ convention .............. 1142 
Materials, Factory transportation of. Con- 
OVER 6 Scie es ere h aso Sha Roa © ea Ss EEE 1035 
Materials for firearms. Seribner........... 339 
Mathematics, Practical Applied. Hale....... #130 


Mechanical Engineers. See ‘“Engineers.’’ 
“Mechanical World” Elec. Pocket Book 835, 


Pocket Diary and Year Book............ +1055 
Mechanics, Practleal. Hale............... #130 
Metal boiling points. Richards............. 363 
Metal production, etc. 246, 248, 252, 254, 

336, 403 
Metal Products Corp.’s work ....... peaacnieys #1114 
Metal scrap disposal. Conover...........-.. 1127 
Metal Trades convention 790, Branches..... Bye | 


Metal-working machinery trade. See “Trade.” 


Metallography and Heat-Treatment of Iron 
and Steel. Sauveur .........cceeeeecess $438 

Metric and decimal-equivalent scale. Chris- 
ONSEN oooh Soe a heced Shae 6 eee hie Seeds Ree a 806 

Metric conversion table--Lb. into kg. Brink 908 
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Metric system and foreign catalogs In Uru- 


ZURY crew ce ccc cece cece eee nce eeseteneees 962 
Metric system—Bill in Congress; Dr. Strat- 
ton’s attitude: use in export trade; pro- 
tests, etc. 563, 609, 653, 829, Muchnic 692, 
Ellls 870, Little 1089, DuBrul 1135, Betz 
1136, Metal Trades resolutions; Halsey’s 
address 790, Letters from exporters. Towne 
825, Berry-basket story. Halsey 953, Cen- 
tigrade thermometer. Halsey 999, Dr. Strat- 
ton’s engine ..........6:. 5, angnere cove seaareyeveserec’ 100 
Metric table—Fractions, decimals, millimeters. ‘ 
Elting 472, Davis ........-csceceeererees 959 
“Metricinchla’”—Drawing-room disease. errr 
WIS. so Waieieclels Sek Se ica festa Naso -ale GAS 0 feowtota eon mae ecete 
Mexico, Motor-truck repair shop with army 
In Sibley ......... cece ccc e evens *666, *844 
Micrometer collar on crossfeed screw. Kien- a4 
Mer ic eee ease ene eck eye ow es 0 is 6 008 tee RS wes 
Microscope springs, Designing. Little....... #383 
Military. See ‘‘War.” 
Millholland ral Pr aa ta eee gute 
; 4) ractice aad, 
screw machine Pp p one. tits 
Millimeters, decimals, fractions—Table.  El- 
ting 472, Davis ............ 1 aGel siete teres viene 959 
MILLING , 
See also “Jigs and fixtures,” “‘Cutter.’’ 
—Attachment, Neat, to knurl curved surfaces. i 
Schulthels .........cssce00es Goslere: bls oe 2557 
—Arbor in miller, Holding. Kaelin.......... *729 
—Automatic mfg. miller with receding table, * 
Pratt & Whitney.......... Rr eee #937 
—Bayonet work, Sword. Corwin ........... $542 
—Bench miller, Plain, Miller & Crowning- 
SHICIG. iiss deeds Sees bles 6 ae eS *169, 215 
—Bench miller with adjustable head and over- 
arm, Morris ........0cceccesesercccene #1139 
—Boring head for miller. Darling..........*680 
—Boring tool, Offset. McCabe............ #1042 
—Bracket, Miller overarm. Holaday......... #164 
—Cam-milling system. Millholland shop 
ThHAMON ecodsiek ch eetieee Sake es a eeace bib eee. *1113 
—Continuous milling fixture. Hampson..... 9645 
—Cutter, Adjustable-tool. Ball............ #1129 
—Cutter blades, Milling attachment for thin. 
Greene .... cc ccc ccc cscnecccecs Sick np: ie 6/20s %385 
—Cutter designs. Wilder *59, Maynard...... *297 
—Designer, Miller, and shop superintendents 
—Length of saddle, etc. Armstrong 10, 
Sweet 210, Erith...........ccccees eoeee 562 
—Dovetail slot, Machining. Makley........ %293 
—Economic milling, Theory of. Trautschold *705 
—End mill for babbitt. Holaday........... *333 
—End mills, Making small, Grayson...... . -*685 
—Facing head, Mummert-Dixon ........... *831 
—-Farquhar shop, Milling fixture for turret- 
lathe side blocks. ........cccccececaces $902 
—Fixture, Neat radial-slot milling. Makley *470 
—Fixture, Wedge-grip. Bassett............. $30 
—Flat stock, Attachment for milling, without 
clamp. Hendrick .........cc..cceececes 559 
—Four-spindie mliler, Spirally driven. Mo- 
VAM eis sie eiete 5 bins Geoniess Seco SS --*)71 
—Fuse millers, Langelier.................. *887 
—Grinding attachment, Surface, Presto..... #1010 
—Grinding gages in miller. Remacle........ 1072 
—Hand miller, Column or bench, Bickett.. *42 


—Hand miller with weight feed, Standard. .*260 

—Hand miller with weight feed, U. 8. Mach. 
Tool Co.’s 

—Henderson motorcycle work—Milling con- 
necting-rods 458, Multiple milling jig 


for idler-stud washers. Thanton........ °642 
—Hollow mill, Adjustable. Robenolt........ #410 
—Holiow mill for lignum-vitae bushings. Mu)- 

MAN ios. hiiipvete lode gp new weet ia eFa te to eyorans *470 


—Keyseats, Tools for milling, Natl....°127, *966 


—Keyway, Milling internal ............... 9274 
—Knight valve-sieeve work ................. *881 
—Knurl, Making spiral, on miller. Van De- 
VOENLET! oe a ies ee sao bok Se Saw ce kee *846 
—Mack auto shop operations............... 91125 
-——Mfg. miller, Natl. Transit............... *919 
—Miller with vertical and horizontal attach- 
ment, Bickford ..............cccccecee *1139 


*1102, Special miller for slotting chaser 


DIQCKS wb oe eeh ea ese ag GU, ce at ees *1105 
—Multiple surfaces, Milling, with one cutter. 

Beckman 5.0 iditeic, tose ner ce chien ee *320 
—Oil-groove cutting. Applegate ............ *587 
—-Piston-ring work, Burd ................. *1025 
—Planer as miller, Dile shop............... *1039 


—Printing-press work, Woonsocket. See 
“Printing press.’ 
—Profiling attachment. Moore............. *1001 
-—Punch press as miller—Cutting teeth In bar. 
ASCE eiecutwenveieceeuunes loud ain *161 
—Rack, Cutting circular, on miller. Lim- 
DFUNNCE oe see s2e ob wk oc eres ®1113 
—Rack-teeth spacing. Rodgers............. *60] 
--Reamer, Rapid flute milling in. Smith....°404 
—Saw guard on hand miller. Baker........ *900 
—Shell-piug thread miller, Williams.....___. #302 
—-Slot miller, Newton duplex............. ®1141 


—Small-shop fee ee Serena lathe for. 

orm milling to templet. .*589 

—Spindies—Attaching cutters. Poland. $35, : 
erz 


sie state ose 8JasuRo<o- ite’ siatads o/scetace Mody. Gr sheda 2297 
—Spline-milling fixtures. Wright.......... °643 
—Thread miller, Harrington................ *TR7 
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MILLING—Continued 
—Thread miller, Hobbing, Tatiepelire: Bret ote 
le* Sced Se eG ne ele eee wee dcsvaigiaie/ slate Sos 
—Thread miller, Semi-auto., T. C. M., for 
primer bodies, etc..........e0seeeeee- . *41 
—Thread miller, Shell-nose ........... sooee 946 
—Thread-milling attachment, New Eng. Butt 
COS ie oe eict oodles n GieR oe alan SES 6 Seva es #481 
—Thread milling with single and multiple cut- 
ters. Van Deventer ..........-2.s0008 *1018 
—Wheel spoke ends, Milling............... *325 
—Worm thread miller, Newton............. 9567 
Mirror, Magnifying, Pajaro.............-00.. $565 
Mistakes, Kecording our. Terry........... _34 
Miters on bars, Laying out............... *711 


Mold. See also “Foundry,’’ ‘‘Pattern.” 


Mold dies for bakelite radiator cap. Re- 
WA OLE «655 ies SS ke woe 086.6 osdie! ove wee Stale, bere: 6 $511 
Molds, Brass-cartridge. Barton ............ *838 
Molds, H. O. Rogers silverware............ *140 
Molybdenum steels ..........0.0e cece eee 110, 213 
Motor. See ‘“Electric,”” “Automobile,’’ ‘‘En- 
gine,” ‘‘Motorcycle.”’ 
Motorcycle handle-bar sleeve drawing. Bal- 
GUS ie ia ee ee ba ON eee ees BO Re eee *602 
Motorcycle work, Henderson—Making muf- 
flers. Viall *463, Frames and tubes °573, 
Assembling stand *491, Various work *410, 
"458, 494, *544, 546, *590, *624, *642, 


®771, *843, *980, *986 
Muffier work, Henderson motorcycle. Viall *463 


Multigraphs, Making American Multigraph 
Co.'s Gammeter. Colyin 1101, Making 
PYIMNOTS: <o:5dic bees sale lees bo ele eb, ei Ue eieiee *309 

Munition. See also ‘‘War.” 

Munition contracts, Why delayed. Hazzard.. 445 

Munition mfr. causes shop changes......... 434 

Munition mfr., navy yards...............06. 53 

Munitions, Vital factor of all.............. 698 

N 

Nall, Who can make this? Ronnan °604, 
Little 736, Holaday................cee0: 780 

Names ‘‘gate’” and ‘“‘sprue”’..............0. 1005 

Names, Indefinite shop. Hudson........... *287 

Narragansett Mach. Co.’s work. .*894, *978, 1066 

National-Acme-Windsor consolidation ....... 87 

National Mach. Tool Builders............... 608 

National Metal Trades convention 790, 
Branches: 92.0256 202.055 doch os poe Fb eve Oh wees 571 

Naval. See also ‘‘War.” 

Naval chain-making economy .............. *379 

Naval Consulting Board.................... 672 

Naval organization—Recommendation vs. ac- 
HOM a eines 8 io sis Sido o oe as ated a 6 ectiaverées 873 

Naval repair at sea—Oxyacetylene welding. 
Sar. os ei eee eas Gee ese ne eate *1 

Naval-station forge shop, Pearl Harbor, Ha- 
Wall... PUrer os. cic 686 oo oh civ ce ok vee Was $721 

Navy Yard, Bost., piston-ring data....... »». 9ll 

Navy-yard preparedness ................026 564 

Navy yards, Munition mfr. in.............. 653 

New York Auto Show ................00000. 86 


#1029 
New York preparedness parade............. 956 
New York shop labor report................. 55 
New York Univ. foreign-trade course........ 144 
Nitrate plant, Government................. 1051 
Norwood mutual-benefit asso................ 196 
Nosing die, Russian shrapnel ............... *947 
Nosing lathe, Horne, Dale & Brown.. ‘ *965 
Nosing 12-in. shrapnel .................... $541 
Notebook, From small-shop. Van Deventer 
142, 316, *588, *710, *884, *1108, Discus- 
sion. Peck *430, Noble.................. $957 
Nut dies, Piston-rod. Henrickson.......... *188 
Nut, Safety lock, Vislok.................... °480 
Nut threads, Babbitting. Johnson.......... *730 
Nuts, Wing, held in square...... Aiwle Biate ere oie's *885 
0 
Ocean freight situation .................... 918 
Office furniture, Welding .............. °114, 9136 


Oil. See also “Lubricant.” 

Oil-burner and furnace plans. Peik......... 643 
Oil cans, Shop. Vance *325, Eyles......... #1089 
Oll drip and hand pump, Vance.......... *909 


Oil engines, Fuels for; universal fuel. Went- 
WOR E oie 288 See S4 a es, sew ees bea 1084 
Oil-fed reamer, Half-round. Beckman...... *428 


Oil forges, Pearl Harbor.................... $72) 
Oil-groove cutting in miller. Applegate..... #587 
Oil grooves, Milling spiral ................. *8x2 


ler shop. Thanton ...................... 284 
Oil grooving with twist drill............... *142 
OW rings, Cutting brass, on wood arbor..... ®8R4 
Oil-ring drilling difficulties. Greene 9513, 

WON os gain cree vada uae trv td Gomiuek eu: "914 
Oil straining, Funnels for................... $240 
Oil viscosimeter. Hayes, Lewis............ *696 
Oll wastes, Saving. Merriam............... 620 


es eee esees 


ee ee? 


Bisiienb aids dese “aireiaialar ele eiauac stig ate acuncot us Of otele 8207 
Oil testing machine. Los Angeles, Slaughter or} 
Otltng device, Punch-press stock. Elting..... $427 
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Page 
Olls, Cutting, Bacteria in—Richardson-Phoe- 
nix Co.’s investigation 1 


enoteeeen @esneonesneos 


Oils, Lubricating, and cutting compounds. 
CONOVES wo cece cae e steer eee asthe renee ae 93 
Olls, Reclaiming and handling............. 125 
Oldham Coupling, Impvd., Morse............ “172 
Orifices, Water flow through. Judd......... 766 
Originator and copler. Haas..............- 472 
Over-safetyized machines, McDermid *371, 
Hudson 429, Planck .........c0.seceenee 780 
Oxyacetylene. See ‘“‘Welding and cutting.’ 
P 
Packing case for 1-lb. cartridge cases..... #1033 
Packing machines for shipment...... 9772, 81076 
Packing-ring chuck. Stewart.............. 9427 
Packing shells ............0005 9495, *677, 1033 
Paint. See also “‘Varnishing,’’ ‘‘Enamel.’’ 
Paint sprayer, Home-made. Long.......... $249 


Painting and dipping small-shop products. 
Van Deventer 183, 229, *269, White ma- 


chines. Bennett ..........ccc ccc ceencces 476 
Painting Brit. 18-Ib. shells *495, Varnishing *355 
Painting machine, Shell, Spray ............ $217 
Painting machines light. Austin............ 630 
Painting Russian shrapnel ...............-. #159 
Painting Serbian shells.................... #458 


Panama Natlonal Exposition. Stanley .- F1097 
Panama-Pac. Expo.—International Engineer- 
ing Congress—De Leeuw’s paper 126, Af- 


ter-thoughts. Stanley *981, Notes 10, 26, 
2, 36, 55, 58, 72, 137, 172, 433 
Parallels, Small, Things usable for. Nemour 250 
Parting tool, Curved-lip, for planer or 
shaper. 8S. L. Roberts °*284, J. Holding. .*958 
Patches, Fitting dovetailed, of metal patterns. 
Strother: 5.5250 e ciees ee es SS ww ete 1068 
Patents, Inventions and. Edelman.......... #438 
Pattern. See also ‘*Foundry.’”’ 
Pattern—Cutting lags to fit around curved 
surface... COOK: 6 o5% cs ga sole So Sa0h40 Gan ees e245 
Pattern draft Indicator. Holaday.......... 160 
Pattern holder, Gated. Holaday............ *g2: 
Pattern rapping plate. McCrav............ *162 
Patternmaking, Small shop. Van Deventer 
667; Btrom, ose wise 5 6 ok 4c Ra eee eae os 1133 
Pattern-shop efficiency. Eyre ............. 956 
Pattern-shop safety. Evre..............0.. 500 
Patterns, “Checkerboard” for laying out. 
HOGG Y: ois ooo sd sg oe dene oe Se ewe 9294 
Patterns for temporary work—Pipe-elbow. 
Parker 165, Holaday ......... re Sad) b 
Patterns, Holder for plated. Holaday..... 91132 
~ Patterns, Metal, Fastening gates tn making. 
1s (1) FC Fh ara ca 90 
Patterns Metal, Fitting dovetailed patches on. 
StrotNer nies se testoe eho eins ws id ois Guowceeens 068 
Paying school-shop pupils. Prince.......... 734 
Pearl Harbor forge shop. Furer........... e721 
Pelton machining and gaging methods. Col- 
BY arse era aica'n EG wie nee aiske ee sake resgueiel ale boo 89 


Pepper and salt tops, Punches and dies for 
H. O. Rogers. Mawson *804, Remacle...*1136 
Percussion-cap recessing tool. Nowalk *208, 


VRC: oa oo eer daas eters eine ehnte “eho Seus horses 9405 
Perspective illustrations, Our............... 37 
Perspective, Practical. Richards, Colvin... .+482 
Phillips Mfg. Co.’s fuse work............... *239 
Phonograph work. Rex............... #450, 534 
Photostatic reproduction: cost. Williams... .%487 
Physician in industrv. Alexander.......... 717 
Pickling castings. Van Deventer.......... 184 
Pickling conveyors, Chain Belt Co.’s........ *658 
Picklink tables, Cartridge-case............. *989 
Pin-drilllng jigs, Small, Henderson Motorcycle 

MOB ie Oa Bod dig hls py Ue ol a ie Me oa s 
Pin, Getting grip on.......... 0... cece eee eee e711) 
Pin, Locking, grinding fixture. Fenaux..... 9293 
Pinion, Bushing, Henderson shop............ *590 
Pinning fig, Feather. Richards............ ach 
Pins, Drawing taper. Fish................. 9337 
Pins, Drill jig for. Bennett............... 9428 
Pins, Grinding die-setting. Kirchmer *205, 


Wells *518, Greenleaf 691, 1090, Remacle... 915 
Pins inside fork, Machining, Callle shop. 


PHBOIOW bi ise des Wo a So es eae ®5R80 
Pins, Making—Improvised feed............ £9337 
Pins, Shearing, in lathe..................0.- $317 


Beckman. .*338 
Allen... .*988 
Braden.......... #254 


Pipe, Making gear racks from. De Turk, 
Rade@DAUBN ica. eS cs hades eb ek eR nak *366 
Pipe orifices, Water flow through. Judd..... 766 


tings—A. S. M. E. report............... *1052 
Pipe wrench, Craftsman self-adjusting....... e216 
Pipe wrench, Emergency ................. 9142 
Plpe wrench for finished work.............. *1109 
Pistol core box. Making duplicate. Holaday #293 
Pistol, Toy, forming dies.................. SRR2 
Pictols, Early repeating. Mitchell .......... 985 
Piston and cvlinder grinding data wanted 

Marcotte 860, Dalton ...............0005. 1089 
Piston-pin hole boring jig, Farquhar shop. 

POWIO Do tisct deol aha ty carat wat ee eee thas a *910 
Piston-pin hole reamer. Hord ............. ®886 
Piston-pin holes, Correcting errors of boring ; 

aligning fixture. Chapman .............. *902 


See aber hee hat Pha i vents 9546 
Towler...*119 


Piston reaming fixtures, Saurer. 
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Piston ring, Chalsmith ...............000. °877 
Piston-ring data table, Boston Navy Yard. 
MOOSE orig 552 ed oe 5 Siw hose ee bh ns 911 
Piston-ring grinding fixture, Univ. of Tl. 
SOD: asi vaiei ai tiie odd 5a fe oie b Bi 0g edie ole ie wide eeevone °281 
Piston rings, Grooved ...........cc0ceeees *70 
Piston rings, Making Burd, with grinders, 
Otc.  Viatb wees ees hee bb ensiee ie #1023 
Piston-rod nut dies. Henrickson .......... *188 
Piston rods kept from breaking by cutting 
away metal. Sweet ..............262.2.. 9559 
Piston shrink fit, Fatal ..............c0c0eee 335 
Piston work, Auto repair-shop tools for..... $25 
Planer as miller, Dile shop............... *1039 
Planer chuck easily lifted ................. %316 
Planer controller, Electro-mechanical, Cutler- 
Hammer in Triumph Elec. shop....... ~.. *39 
Planer, Cutting gears on. A’Hearn.......... 9951 
Planer, Grinding attachment for............ 6405 
Planer job, Interesting—Bearing spots on 
printing-press side housings ............ #204 
Planer or shaper clamp. McCray.......... *160 
Planer parting tool, Curved-lip. 8 L. Rob- 
erts *284, J. Holding .................08. *958 
Planer, Small-shop—Centers for holding thin 
work In vise. Halvorsen................. *387 
Planer, Small-shop—Discussion—Alignment, 
respeeding, etc. Newcomb................ 297 


Planer—Small-shop notebook—Easliy lifted 
chuck *316, Combination end stop and side 
clamp; chip ejectors for table-nuts: signal: 
steel economizer; adjustable V-blocks; 


taper gib cures loose clappers............ S710 
Planer tools, Two handy—Universal holder: 
one swiveling by worm. Romig......... #1130 


Planer, Wood, knives, Grinder for, at Han- 
key shop; composite-steel knives. Van De- 


VOMOP occ eie Riles ewe be eho a 8b 0 be heroes S975 
Planing car bearing brackets, Gang........ *669 
Planing wedge-shaped part. Maklev......... %292 
Planning delivery dates in textile-machine 

plants: Berry: cse6 cs sik teenie wos eas 59 
Planting machine, Rapid ................. 1051 
Plates, Flat, design—Alignment charts for 

various shapes. Pedersen........... 9373, %414 

Play, leisure and Hife..... 0.0... ccc eee cee eee 742 
Plug. Making 8-tn. shell adapter............. *g10 
Plug miller, Shell gas-check, Willlams........ $302 
Plug, Shrapnel, chuck. Moore.............. 655 
Plug, Taner, boring bar...........c.-e0ece. 9550 
Pneuma See also ‘“‘Alir.’’ 
Pneumailc, Hvdro, quick-acting pre-s........ *R5R 
Pneumatic punch or shear trip, Baird....... #920 
Pneumatic shell-banding machine........... #1080 
Pneumatic shell-marking machines *150, 

Riveters, cock eee ei heh bees Sed $225, *226 
Pneumatic spring-banding press, Heavy Ryer- ee 


Preumatic tools. Baird—Stay-boit tools *878, 
*983, *1050, Wood-boring machine; lifting 


JACK eek Sek weed Ke bdace cea hers baheon aseans #1096 
Pneumatic tools, Care of. Melitz............ 114 
Polishing machine for shells...............- S285 
Poilshing machines for Indiana auto lamps. .*236 
Pollshing wheel, Felt. Anderson............ 9954 
Pound« tnto kilograms, Conversion. table for. 

Brink: 26:0 3.0c0 bette ice Saesea cals eee owes 908 
Power and speed controller, Speed Cont. Co.'s sak 
Power, Heating and Ventllation............. +351 
Power needed for wire drawing. Lewis...... #998 
Power plant and countershaft, Portable. Mc- 

IN a aa ek ei ta ae ew Bk BE wee nes 9645 
Power-plant test rules, A. 8. M. B........... 896 
Power tests, Machine-shop, as aid to economy ‘ar 
Praising. The Value of..........cccccecaeee 1092 
Preparedness. See also ‘“‘War."’ 

Preparedness, Industrial..... 82, 213, 256, 390, 564 


Preparedness, Induetrial—A. 8S. M. E. meeting 
693, Paper by Miller. 672, Discussion 694, 
737, 781, 826, 958, Ed...... sce eee eee 741 

Prepa redness, Military » and the Engineer. 
Robinson ........ ccc cc cece ce eee ee eens t746 


Preparedness parade, N. Y........-..see00- 956 
Preparedness, Suggestion on. Prince........ 686 
Preparing for mfg. munitions in U. 8. Chester 
908, Hudson ........ 0. ccc cece enc cee eeeee 959 
Press fits. Taper, Formulas and alignment 
charts for. Jenkins. ..........2eeeeeceee $275 
PRESS 
See also “Forging,” “Bending,” ‘‘Printing,’’ 


*‘Marking.”’ 


—Accidents, Power-press. Hayward 231. 
Kuhne, McCabe 431, Alton............. *1120 

-—Alr press for straightening steel-car sheets. 
LORD. eel A ove howe nek hed Caw eee $340 


--Alr pump for blowing work out of dies, 
etc. Kuhne °%338, Another device. Ran- 
OAM eee bile 2h ta ea ee eae’ ta meeies ares 

--Arbor press, Hydraulic, Lourle............ 7481 

--Arbor presses, Special purpose and ascem- 


bly: molding attachment, etc. Bartlett’s 

“Greenerd” oc os hbo ee oa ealee eed be whee 81008 
—Auto work, Heavy press for, Consol. Press 

CONS eit cere a EG *1050 


—-Ball, Punches and dies for making embossed 
jewelry, by Metal Products Corp. Maw- 


BON esate ogy w knere lg bias ac a a ere anes *1114 
—Banding 1:-in shrapnel...............00-- Sh RH 
~-Blanking dies, Laying out. Greenleaf..... R98 
--Bottle cap, Making small. Kuhne........ o30 
- Cable clip, Presa tools for. King.......... #856 
-—Caps and percussion-needle alice. Langelier 


press for staking needies in........... 
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PRESS—Continued ' 
—Cartridge-case work, 1-lb., Hagersto 
MAWSON: 6.5566 ee ite an °987. #1029 
—Cartridge cases, Pressures for drawing. 
SO, dso soda a's eee wae eae seun alos 783 


—Cartridges, Mfg. rifle. Smith 289, 605, 
Maynard *77, Dinger 475, Self-stripping 


die and taper punch. Glew ee ee $475 
—Die-filling machine, Rearwin............... 745 
—Dle for blanking ‘and forming cup Peter- 

OUD 2 16 255s oS ase Sng 5b wile 5s boa So Se Ne ees ote $382 
—Dle makers’ squares. Remacle............ *1132 


—Die setting-pins, Grinding. Kirchmer *205, 
Wells *518, Greenleaf 691, 1090, Remacle 


915 
—Die-sinking machine, Keller.............. 71010 
-—-Die-sinking shop, Hollander & Johnson’s 
Grop-forge: essa 66 6-4 8 aside ee eda 6 eR Ks °755 
—Die slide for electrically heated dies. 
Presby) dich ee ice ws wea es cae ae Saecaes $74 
—Die work—Correcting spacing. Kirchmer 
$360, Swindells ..........cccccccccsaces 519 
—Die work, How to estimate. Johnson...... 446 
—Dies for forming toy pistol, Overcoming dif- 
ficulty in. Greenleaf...............0... 382 
—Dties for shrapnel shells, Taper boring ar- 
rangement for making. Barker.......... 111 
—Door-hanger carriage, Punches and dies for, 
McCabe. Mawson .............-. *622, *718 
—Drawing punch and die, Compound, for 
Shell. Smith .......... 0.0... ccc eee *162 
—Ferrules, One-operation punch for making. 
PUN ZOT 5b oie oie Se. Gian be lave Sele RAS #1038 
—Furniture, Steel, Sheet-metal data for. 
Weber neice he ale ce 8k Fa Geta es 7820 
—General-purpose press, Consol. Press Co.'s. .*919 
—Hacksaw ends, Punch press for............ *663 


—Hame ball, Dies for pressed-brass. eee cas 


-~-Handle-bar sleeve, Drawing motorcycle. 


Boa tae: oo basi ooo bs Sb eine wie wee oe 58 *602 
—Hvdraulic bushing extractor.............6. *70 
—Hydraulic forcing press, Portable horizon- 

tal; Elmes) 2.30.0 s cts ie ia fie cies bnds *1049 


—Hvdraulle Press Mfg. Co.’s drawing press 
for forming acetylene cylinders *83, Tri- 
plex pump *745, Forcing preas......... #1050 

—Hvdraulic presses, Metalwood—Vertical 
#128, Vertical duplex for vulcanizing and 
other purposes *348, Horizontal hand- 
operated *392, Assembling, for auto axle, 
etc. *480, Quick-acting hydro-pneumatic. *658 


—Keyways, Closing in large. Howard....... #912 
—Lamp guards, Making McGill wire. Viail. .*1069 
—Lamp mfr., Indiana auto. Viall........... #235 
--Miller,. Punch press as—Cutting teeth in 
DAP: AVORY oe cecil bien eb s wiene eileiniie cere 8% *161 
—Motorcycle-muffier work. Henderson...... $463 
—Nosing die, Russian shrapnel ............. 6947 
—Oillng device, Stock. Elting.............. $427 
—Press and subpress, Combination of. 
Bpaander ....... cece ce wee weer e esac anes 954 
—Printing-press work, Punch and die for, 
Woonsocket ........ cc cece cert e ecw aeeee *670 
—Progrexston punch and die for flanged cup. 
WRSON oii5s ai hse oe ee See Eee Ne *1041 
—Punch lapping on driller; rounding edges 
of stripper-plate holes. Baker........... 726 
—Punch or shear trip, Pneumatic, Baird..... *92n 
—Punch press data. O’Conner.......... *76, *249 
—Punch press fixture for holes at different 
angles, Indiana Lamp Co.’s. Allen...... #144 


~—Punches and dies, Narragansett Mach. Co.’s. 
Mawson-—For car-fender *894, *1066, For 
gate wearing shoe...............se220- *978 

—Punches, Filing in drill p Cunningham *912 

—Punehine holes in chaanel sides, Standard 


Dry Kiln shop..........0cc cece cee neeee 724 
—Punchings for elec. machinery, Mfr. of. 
Starker, of Westinghouse (o............. #529 
—Punchings, Small hand. Little........... *326 
—Radiator cap, Mold dies for  bakelite. 
Remacle ...... cence eee c cece reer ctene *511 
—Radiator cells, Automatic machine for mak- 
ing, City M. & T. Co.’s. Viall.......... *831 
—Rifle barrels, Sheet-steel...............26- 7107 
—Riveting studs in plate with safety dies. 
BIGKRY 625i 2xess eit ee eee ede veweu sos 955 


—Rogers, H. 0O., Silver Co.—Punches and dies 
for pepper ‘and sait tops. Mawson *°%804. 


Simple bulging die. Remacle........... $1136 
—-Safety Instructions. Hayward............ 0724 
-—Safety work holder. Moore............... $422 
—-Shaft straightener, Home-made........... $316 

--Shear, Squaring, converted Into gang punch 

press. OISOM .........-. ce eee eee eee #1085 


—Shearing and punching flat bars, Saving 


costs in. Patterson *372, Stock- aligning | 
dies. Nauckhoff .........c-eccecceeens *562 
—Shell copper-banding .........-..2++se0. °353 
—Spring-banding press, Heavy, Rvercon..... 25% 
—Steel, Pressed. in mfr. of Westinghouse 
motors. Starker ..........0cc2ecccccees *63 
—-Strap-holder tools. Groocock ..........-. 251 
~ Taiking machines, Bex, Punches and dies 
for. MAWSON ...... cece ee cence eer nne 
—Tute drawing, Automatic punch and dia 
for. Eisler .........-ccccceccccvcccecs *867 
-_—Wheel, Making pressed-stee] auto, by Hy- 
draulic A BO aor s Soe iio lea at ol etn Bae a $321 
Baa Making small sheet-steel, Gem Cy. Saag 
_wheels, Making Spranger wire............-. 9485 
Price, Standard, man, Murphy..........-+-- 253 


Primer threads, Milling, Multigraph shop....*311 
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Primers, Making 5,000,000, for cartridge cases, 
by Am. Multigraph Co. Colvin........... *309 
Primers, etc., Thread millers for—T. C. "M. 
°41, Taft- Peirce oos-Gsa Cg! ote Soleo, unirer's Yel ave lea esos *479 
Printing press, Two-sheet rotary, Woonsocket 
*58, Machining. Mawson *56, *138, %232, 
*318, 408, *492, *578, *670, *760 
Printing-press side housings, Planing ‘pearing 


SPOUS OM? goss. oes 6 -e 05s ee eos Os. wes Dies wre ear ec lea. %204 
Production, Balanced. Haas ......---ceee:: 867 
Production methods. See also “Management.”’ 
Profile boring with tailstock templet......... *588 
Profiler-spindle practice, etc. Poland °%35, 

| SC) Aaa ee rene Ne EE #297 
Profiling attachment for horizontal miller. 

MOOTO® 2.8.6 6 ice eee SOx ae Sue isd Ss Graces Snowe ea *1001 
Profiling or die-sinking machine, Automatic 

ROU OR © ooo essere lk hs Soh 4b aS eee Bedcbcd evaretandead *1010 
Profiling small rifle hammer................ *108 
Profiling too! block, Russian shrapnel........ *947 
Profiling 12-in. shrapnel ............-c002- *383 
Progression punch and die. Mason........ *104] 
ees See also ‘Shell,’ ‘“Shrapne!l,”’ 

e yar,’’ 

Projectile turret lathes, Heavy, Hill........ *650 
Promoting right man. Stuart............ 1041 
Protectors for ways. James................ e474 
Protractor, Watch as. Follows.............. $75 
Providence Engineering Wks.’ shell work....%397 
Publicity, Rate-setting. Bailey.............. 774 
Publicity, Shop. Godfrey 759, Little........ 960 
Pulley casting fractures, small shop........ *668 
Pulley, Cone, speed table..............00.00:, 363 
Pulley, Crowning wooden. Sharkey......... 1088 
Pulley, Drilling, on balancing ways; jaws for 
holding pulley. Allen..........cc2ceseee *1068 


Pulley, Improvised crown on flat. Bingham *1132 
Pulley, ne cone, without pattern. John- 
ston aS wha doa. hodce “olacds Wr cana Si Osaceestdrsie-Sie bee wad 330 


op Sate bon pheuatere pidge eva see: Sei aisalteceler-ouenavate @eara eet 06 
Pulley- reboring rig.........cccccccuccccces *8R5 
Pulley, Turning large. Maplethorpe......... 9344 
Pulley-type clutch, Porter................5: *9RG 
Pulleys, Friction, Bticknell-Thomas.......... 943 
Pump chambers, Boring, in driller. Patterson *449 
Pump, Gear, for lubricants, Stevens...... e257 
Pump, Hand, aad oil drip. Vance........ . °908 
Pump {f{mpeller, Turning formed, Meliss & Gott- 

fried shop, Calif........ ccc. eee eens #196 
Pump, Machining Cincinnati. vaiveless lubri- 

cant. Ville ss iA soso ne dou te ie heres: #285 
Pump shop, Hill, Making Russian shrapnel in. 

Wihall once se Bee aw SC haere si wate es #94) 
Pump, Triplex hydraulic, Hyd. Press Mfg. 

CONS ae ieee core Sew wet oteiptera: piel eianb.aie aeardeelen $745 
Pump valve-bucket weld at sea. Saar...... ©1043 
Pumps, Lubricant-circulating, Roper........ *611 
Punch. See also ‘Press.”’ 
Punch and die block. Greene.........-.0005 °647 
Punch-bar, Graduated, for spacing........... $589 
Punch for thin sheets...........0cc senses #316 
Punch or shear trip, Pneumatic, Baird...... *920 
Punches, Filing, in drill press. Cunningham *912 
Punches, Lapping. Baker .........c0esc005 $26 
Punches, Pin and center, West Haven..... e702 
Punching and shearing flat bars, Saving costs 

in. Patterson %372, Nauckhoff.......... #562 
Punching channel sides, Standard Dry Kiln 

SRGD 6 hs cen Cheese dawaew ieee eae su ec hee $724 
Punching fiber washers. Allen............. #185 
Punchings, Mfr. of. Starker............... #529 
Punchings, Small hand. Little............. %326 
Purchasing. Rindsfoos............-ccce cere +306 
Purchasing. Twyford ........cceeeseseees 4131 


Purchasing agent as safety valve. Wolff...1022 
Putty, Babbitting, Ground asbestos and ail 


COT? vireo eek Seb eR ee OE ew re a A 860 
Pyrometer, Eye color, Gibb..............0.- *657 
Pyrometer spring support. Long........... *730 
Pyrometry, Small-shop. Van Deventer...... 95 

Q 
Quenching steel. Brayshaw.............+... 160 
R 
Rack, Cutting circular, on miller. Limbrun- 
UGE. ncsiicg se. ailare a e856 Le lo edna laa eco Owes aace enaan's #1113 


Rack, Making small, on lathe. Whiteside. .*207 
Rack teeth, Accurate spacing of—Hartmann’s 


method at Wentworth Inst. Rodgers...... *60l 
Rack teeth cut OM pre8S..........cceeeenree *161 
Racks, Gear, making from pipe. De Turk, 

Radebaugh .......cc cece cee cece rent eeenes *366 
Radiator cap dies. Remacle...........6+-+0- $511 
Radiator cells, Automatic machine for mak- 

ing, City M. & T. Co.’s. Viall............ *631 
Radius, Turning small. Cheney...... acess uN e474 
RAILROAD 
—-Brazillan shops ........ 115, *461, 596, 1003 
—Car, Steel, sheet straightening press. vee 

i rr ree : 
igs wheel lifter. Lucas .........ce2eeeee *241 
—chi. & N. W.—Piston-rod nut dies........ *18% 


—(Cylinder-boring bar, Portable, Rooksby... .°391 

—E] Paso & S. W.—Steel car straightener : 
safety ladder; pllots of boller flue:: 
grooved piston rings; hyd. bushing ex- . 


tractor = ee a ee 
—Erie--Tool angles ........ 0s eee eeee ec eees i 
-——Flue swager, Automatic valve for. Seelert #1085 
—-Locomotive-boiler washer. Long ........-.- e776 
—-Locomotive bullding, Baidwin plant for con- 

version ffoM ... ccc cc ere ete t eres teeees 762 
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RAILROAD—Continued 
—Locomotive crossheads, Babbitting. Long. . *822 
—Locomotive-frame driller, Newton ....---- e744 
—Locomotive superheater flue testing ma- | 

chine, Soo shop. Seelert.......+---+++: 953 
—Master Mechanics’ convention .....---+++-: 1142 


—Narragansett Mach. Co.’s punches and dies 

for car fender *894, *%1066, For gate 

wearing ShOG ........e eee ee cere erence 2978 
—Santa Fe flue-reclaiming shops. é 
—Sheet punch or shear trip, Baird pneu....*920 
—Spring former, Ryerson elliptic.......... #1094 
—Stay-bolt tools, Baird pneu...*878, *963, #1050 
—Union Pac. shop Improvised bending ron 


984, AndrewS ....---eceeeeeeeeeseees 69 
—Wood-boring machine, Baird pneu.......- #1096 
Railways, Factory. Comnover.......+-+++-:- 1035 
Rapping plate, Impvd. McCray....-.------ #162 
Ratchet wheels, Tool for marking keyways in. 

Underwood .....00- cece cc cece eer ceeeeres *11 10 
Rate cutting. Morrison ..........-+-s+eer8> 343 
Rates, Setting machine-hour, Popcke..... *367 
Rate-selling secrecy. Bailey .......-.--++-- 114 
Rattler, Flue, Santa Fe.......-----seeeeees *969 
Reading, Military, for engineers..........--- 303 
Reamer cut larger, Making. Noble.......... *957 
Reamer designs, etc. Wilider.......... #59, 9297 
Reamer, Flat, with wood packing.......... #1108 
Reamer float, Compound. Murphy........... *866 
Reamer, Half-round oil-fed. Beckman..... #428 
Reamer, Piston-pin hole. Hord...........- *886 
Reamer, Rapid flute milling In. Smith..... *404 
Reamers, Adjustable, Securing loose shanks 

on. WilHamson ........-.ccc cee eeeneceee *911 
Reamers for steel, Grinding. Murphy....... #1016 
Reaming fixtures, Saurer piston. Towler....%119 
Recessing fixture, Turret-lathe. Oviatt...... 504 
Recessing tool, Henderson motorcycle shop. 

0) | ae #494 
Recessing tool, Percussion-cap. Nowalk 208, 

| 5 9475 
Recessing tools—Inclined-plane principle. 

GroococK ....cccee seen eens 0548, #549, *550 
Recommendation vs. action ........-+.+.-+- 873 
Reducing gears, Aero propeller. Balkachine 

*78, Terry 254, Domony ......--.+-+-+- *691 
Refuse and scrap disposal. Conover.......- 1127 
Regulations, Foolish .......00 cece eee ee eens 712 
Release, Cam, for spring plunger. Bennett. .%952 
Releasing stop, Boring jig with. Cornell... .*516 
Relief, Grinding end-mill...........-.-.-05- ®685 
Remington-Baldwin rifie plant.............. *762 
Repair shop, Motor-truck, with army in Mex. 

Sibley ... ccc cece wee e eter e scenes *666, *844 
Repair shop tools, Auto., Waterman’s. Carter 

24, Scott co.cc cece sence reece eneee #1000 
Repair tools on ships. Thomson.......... 9713 
Repeating arms and ammunition, Evolution 

of small. Mitchell ............0-0000-- 985 
Research plan, Industrial, Columbia....... 268 
Reservoir, Gasoline measuring. Ericson..... #999 
Resignations, Prevalence of ............+.. 1005 
Rest for shell work. ..........ccccecscernee 2400 
Revolvers, Evolution of. Mitchell.......... 985 
Rex talking machine work............ 9450, %534 
Ribbed-glass windows. Badge............. 121 
Rifle barrels, Making 22-cal. sheet-steel Ham- 

fltons. “Vinh scenes ees A hi Pewee ee ee *107 
Rifle cartridges, Mfg. Smith 289, 605, May- 

nard *77, Dinger, Glew ..........5-.020- 9475 
Rifle-mfr. preparation. Rogers ............. 781 
Rifle parts, Steel for. Juthe ............... 738 


Rifle-sight leaf-notching machine, Harris. .*1096 
Rifle to locomotive building, Baldwin-Reming- 

ton plant for conversion from............ *762 
Rifling ring. See also “Band,’’ “War.” 
Rifling rings, Making copper, by Am. Steam 

Gauge & Mfg. Co. Colvin............... %678 
Ring bending fixture, Wire................6. *142 
Rings, Drilling ofl. Greene *513, Wolf..... *914 
Ring, Rifling. See “Band,” ‘‘War.” 
Rivet header. Electric, Toledo............... *170 
Riveter, Murphy pneu., in shell work %225, 

69°26, Pneu. hammer arranged for riveting *226 
Riveting and marking machines, High-speed 

ae 


shell: Grant.” cnt See8s 6a tis be Bee ae 2 366 
Riveting insulated laminations, Jig for. Spa- 

ANGER beseech eke abo Se Ges #992 
Riveting mandrel, Disco shop. Allen ........ *452 
Riveting shel! base plates................065 380 


Riveting studs in plate with safety dies. 
Alexay * 


Sele 0b Bebb aoe ie wea wd babe reels 945 
Roads for war, Good. Younger............ TR2 
Rocker arm, ete., to shaft, Securing—-Sweet's 
method discussed. Poland ®35, 253, Jacker 
165, Herz *297, Johnson 386, Little 605, 
SwWeet  2Ancsiwwk eels eee Vd ee eee 691 
Rod vibration In screw machines, Preventing. 
Grant *74, Murphy 344, Bennett.......... $429 
Rogers, H. O., silverware work 140, ®804, 
Rocker arrangement on jigs. Maxman...... ®687 
Remitcle: 6.45620. Ras deb arstisecaets See #1136 
Roll, Filling, with sawdust when turning. 
CORO@O@MN: ees uee Seis eee Vie ie wa be ee ee aw es $182 
Roll patterns, Tapering................... *667 
Roll pressures tn cold-rolling steel. Shepard, 
GOPNER? | secdseo tenon See o dd Boe eee eee dads ese S1117 
Roll straightening machine, Brightman...... $302 
Rolier bearings, Truck wheet with chilled. 
DURRANT ois. oir dis 88H OSS RET e eeeelbg *1042 
Roller faces. Machining gear. MeCray..... 473 


Roller, Grinder feed for small. Baldus......%292 
Rollers. Grinding hardened, Conklin 185, 


Breltschmid *474, Murphy ............... 691 
Rolling electric-motor frames.......... *64, 66 
Rolling in Multigraph type rails.......... #1102 
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Rolling mill kinks, Sweet’s .......------+: *559 
Rolling stone gathers the shekels. Godfrey... 974 
Rolls, Making grooved. Whiteside........--. 220 p 
Rolls, Turning wheat-shredding........---- *983 
Round ends of levers, Locating. Mack...... 384 
Round-stock drill jigs. Bennett %320, mt os 
MAP cecccc eve cee meee nsec nseneereseseens ‘ 
Routing machine, Fuse-ring, Gorton........-- “700 
Rubber gaskets, Placing. Hampson.......--- *33% 
Rubber Machinery. Pearson.....-.----++++: +306 
Rubber strips, Cutting off........--++.-++-:: 91105 
Russia and America—Economic doubles. Gay 980 
Russia, Changes and future of.......-.---- 961 
Russta, Conditions in. Afsenman.......-.- Fa 
Russlan business and need of a commercial 
treaty 2. cc ccc cee cee eee eee rere eeeerees 1006 
Russian credits; shipping documents. .....1048 
Russian cruciform bayonet, Drop forging. Van . 
Deventer ..... cece eee e erect eee rece eeces *925 
Russian shells, High polish on............-- 624 
Russian shrapnel, 3-in. Van Deventer 89, 
155, ®177, *265, Making in Hill Pump 
shop. Viall ....-- cece eee eee nee e teens *941 
Russian trade after war. Martens.........- 936 
Russia’s industrial requirements..........-. 723 
s 
SAFETY 
—Chip guard, Celluloid .........-.--..06- *R84 
—Drop-hammer trip for two-man operation. 
JOWMSOM ased eckocc ee bo ete ee te eres ee ean e205 
—Eye guards, Strauss & Bugelelsen......... 437 
—Grinding-wheel dresser guard. Long...... 0336 
—Grinding-wheel guard, Ransom ............ e302 
—Grinding-wheel guards, Internal. Carsgn...*602 
—Grinding-wheel side shield. Bennett %344, 
Greenleaf 606, Jacobs 780, Cory....... 860 
—Grinding-wheel safety code.........-...-- 13 
—Instructions for machine operators— Cireu- 
lar suw, punch press, etc. Hayward..... #723 
—Ladder, Locomotive-shop ............+6. %69 
—Locknut, Vislok ........... cece ee eens #40) 
—Miller, Saw guard on hand. Baker....... S900 
—Over-safetyized machines. McDermid *371, 
Hudson 429, Planck .........2-.-20ee> TRO 
—Pattern-shop safety. Eyre ..............- 500 
—Press accidents; prevention. Hayward 231, 
Kuhne, McCabe 431, Alton............. 1120 
—Press-work holder. Moore ......-......:. $422 
--Riveting studs in plate with safety dles. 
AIOXAY. oi ciehe ee ane oes sae bale eS s $955 
—Working in safety and safety in working; 
Natl. Safety Council exhibit............ 299 
Salesmen’s conduct, South Am.............. 609 
Sait tops, Punches and dies for H. 0. 
Rogers. Mawson *804, Remacle........ ..*1136 
Sammy’s shop. Osborne .............. 595, 1027 
San Francisco. See “Panama-Pac.”’ 
Sand-blasting helmet, Multi-Metal Co.’s..... 260 
Santa Fe flue-reclaiming system. Viall...... ®969 
Saurer auto work .......c cece eee eee ®119, *206 
Savings-bank life insurance..............6.- 196 
Savings that mean profits. Eyre............ *603 
Saw blades, Annealing, locally............ #142 
Saw, Circular, safety instructions. Hayward ®723 
Saw, Cold-, Spot-welding. Euaton......... #603 
Saw, Grinding cold. Wells .......-....... *446 
Saw guard on hand miller. Baker.......... 2900 
Saw, Hack-, High-speed power, Teerless. ..%259 
Saw, Hack, fubricator. Burr............... *560 


ace e ane teste see reece r esses eee een ese ee 


ting: Wlall) cac43 bs bien ee eee *661 
Scabbards, Sword, Making Schilling......... #129 
Scaie case, Turning inside edge of, Calille 

motor shop. Thomas ...........-0ccucees 9635 
Scale, Metric and declmal-equivalent. Chris- 

TOMS O MN a. oi c5 55 oreo es Se: aia fare Sak. we Ae esate Sheree F806 
Scales, Sliding blocks on............20-000. *885 


School. See ‘Education.’ 

Sctentific management. See ‘‘“Manugement.” 
Scientifie method of attack................. 255 
“Scored,’’ Meaning of 
Scott & Williams hosiery-machine work. Maw- 


SOM ose Fa Biers Sis atienc sore gio atere, bra a Nees #1020 
Serap and refuse disposal. Conover........ 1127 
Seraper, Center. Smith. ..........20. cee eee ®R65 
SCREW 


See also “Tap.”’ 
—Axle sleeve turned and threaded In one op- 


eration. Hendricks .............0000 eee #291 
—Base plates, Shell, Machine foi screwing 
Pie 2c5 ete Soha 6b ausletee dw eae hE Geers eas e205 
—Bolt-threading machine. Seelert ......... #1130 
—Clamping screw, Fastening, to large clamp, 
Bow Ne?) og eas die be Cee ek ee CE RS °471 
—Die head, Automatic, with self-opening dle, 
Rickert-Shafer ‘“‘Boehm” .............. #655 
—Lead screw, Spacing grooves by. Ells.... 165 
—Nut threads, Babbitting. Johnson........ 9730 
—Screw caps, Holding, tn lathe............. *RN84 
—Screw header with friction feed, Cook..... 905 
Screw machine. See also “Lathe—Turret,” 
ete. 
—Screw machine, Automatic, Cutoff block for. 
Beekman, 0026.66.62 oe oii tee a eh OR wet *6R8R 
—Serew-machine box tool, Watson.......... 788 
—Screw-machine consolidation ............. 87 
Screw machine, First Cleveland automatic, 
and its development ..................- $758 


—Screw machine, Friction-head hand-oper- 
ated, Kent-OQwens s 


Volume ++ 
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SCREW—Continued 

_-Screw machine, Hand, Himoff ........ ee *744 
—-Screw machine, Hand, Loisy-Patton..... a . 8789 

—Screw machine, Hand, Pierce #1093, With 
wire feed .......cc cee c cece eee cenerens 1141 
—Screw machine, Hand, Stecher °656, Er- _- 
ratum—Substituted illustration ........- *8T5 


McCray cece cece ccc e ee ee etre tenes 9645 
—Screw machine, Hand, Wachs..........-++ 0129 
—Screw-machine job In lathe......-...-+.- 9588 
—Screw-machine job on plain lathe, Verdin 

shop. Thanton ........-0seeeereeeeees #100 
—Screw machine, Light automatic Milthol- 

rr ee #524 


McNab Co. ..ccc cece cece ees c eset eeenee 699 
—Screw machine stop, Adjustable. Hoffman 
®80, Sage 253, Anderson ......-...-+--- 9296 
—Screw machine stop stock for taper pins 
and cams to operate it. Beckman....... #338 
—Screw machine, Transforming spinning 
lathe Into. Hahn........--...2 cece eens #29] 
—Secrew machine, Turret, Southworth...... #218 
—Screw machine work, Automatic—Making 
Primers... cee eee ee ee eee eee eee etes $30 


—Screw machines, Automatic, Preventing rod 
vibration in. Grant *74, Murphy 344, 


Bennett ......... ce cece ewer eer c ee teens 9429 
—Screwdriver and hammer. Crescent....... e258 
—Screwdriver, Magnetic. McIntyre.......... $729 
—Shell nose, Threading Serbian *401, Belt 

for thread inspection ............00-0005 #403 
—-Slotting, Holding short screws for........ e711 
—Slots in screws, Milling, Mack shop...... #1127 
—Small shop, Threads in. Van Deventer— 

Screw-cutting methods — Rigging up 


“quick” lead in lathe: tap-drill sizes; 
milling threads with single cutter; thread- 
ing with leader on driller, ete. *°1017, 
Measuring threads 1063, Notebook— 
Threading end of long shaft on two 
lathes: simple internal thread cleaner. .°317 


—Straightening long screw. Hampson....... *Ro4 
—Tap used ns chaser ...... ccc cece eee eens 8588 
—-Thread and center gauge. McIntyre........ 9252 
—Thread-chasing fixture for small parts. 
GWEC:  wiusce se oe earenies Sess hue Nee eee era areas 1086 
—Thrend-cuttIng wrinkles, Two, using com- 
pound rest. Philler ............0.008- 601 
—Thrend-gage designing chart and formulas. 
DUCK GIS seca ea oak eed Sas eRe RA een sores 6330 
—Thread gage, Improvised. Martin........ #912 
—Thread miller for primers.............-. 9311 
——Thread miller, Harrington..............--:. *787T 
—Thread miller, Hobbing, Taft-Peirce Arch- 
MNO: 25a iicoek Pb chee oa SR e a ee oa een at YE: 
ranean miller, Semi-auto., for primers, etc., 
SM aisle a ge ase SSG ie Tale Bie es ae 
~—Thread miller, Shell-nose ..............8- *46 
—Thread miller, Shell-plug, Williams........ #302 
—Thread miller, Worm, Newton............ 067 
—Thread-milling attachment, New Eng. Butt 
COL8> vk obs Sek See Se ae ete ea See 9481 
—Thread-rolling machine for pepper and salt 
topS. MAWSON ....... cece eee e teens *804 
—Thread, 60-deg.— Brit. fuse work.......... *6R2 
—-Threading bar for boring machine—Inclined- 
plane principle. Groocock............. e548 
—Threading British 8-in. shells............ *807 
—Threading fuse adapters............9239, %411 
—Threading Serbian shells ...............-. 9453 
—Threading shells, Chasing-bar attachment 
for. “Hoa @) sce Sie Sei 8 a Ks aga eat #1129 
—Threading tool holder, Spring, for square 
bits... Betz oc. incest en nd dale dee’ bah 
—Threading tools, Grinding. May......... 29 


—Threading, What's the matter with our 
methods of’ Homewood 122, Abbott 173, 
Warren 298, With tables of tap-drill sizes 
and threading speeds for opening dles. 
Swarts cictsciweec i A eee eee as Eo ae 915 

—Threads, Cutting square. Strohm......... e557 

—Threads, Measuring—Formulas; table of 
wire diameters for testing Whitworth 
threads; grinding master tools for gages. 


FORPUSON | scscdee eee oa wo 8 SEES ae OE Oe e708 
—Threads, Straight pipe. for fixtures and 

fittings—-A. S. M. E. comm. report..... *1052 
—-Wood screws, Burglar proof............... *885 


Screwdriver. See under “Screw.” 


Scribers, West Haven ........2-.ccce cere ees e702 
Seam welder, Electric, Toledo ............- e453 
Seat-bending fixture, Motoreycle ........-.. e771 
Secrecy, Rate-setting. Bailey ............. v4 
Secrecy, Shop. Godfrey 759, Little........ 960 


Serbian shells. Mfg. 120-mm. Colvin. .*397, 452 
Setting-pins, Grinding dite. Kirchmer 205, 


Wells 518. Greenleaf 691, Remacle........ 915 
Shaft end, Conical, Connecting, to coupling. 
KOpselt lacisaics dew diwd at oe ee bd hee Sen at *865 


Shaft. Fastening lever, ete... on—-Sweet’s 
method discussed *35, 165, 253, ©297, 386, 
b05, 6al 


Shaft straightener, Home-made.......... 2. 8316 
Shaft-straightening machine, Medart...... P1H4d9 
Shafting, Filing, in lathe. Jacker.......... #316 
Shafting, Roll pressures in cold-rolling steel. 
Shepard, Gerner .... 0... eee eee eet *1117 
Shafts. Milling slots In, Mack shop........ #1126 


Shafts, Straightening, In phace 

Shank. See atso “Drill--Taper.” ete. 

Shank, Taper, efectors,  cte. Potand = *35, 
253, Jacker 165, Herz *297, Johnson 386, 
Little 605, Sweet oo... 0... cee eee ee eee 691 
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Page 
Shanks, Securing loose, on adjustable ream- 
ers. Williamson ............ccccccecccons *911 
Shaper borrows lathe chuck Suee ats ethers e' eras *710 
Shaper chuck, Lifting. Remy.............. 1065 
Shaper, Machining spiral slots on. Makley. .*336 
Shaper, Marking gaines in. Downs..... «.-*1002 
Shaper, Old universal hand. Hyde........ #491 
Shaper splining-tool holder. Darling...... %3] 
Shaper tool block. Cragin................. $206 
Shaper vise, Centers for holding thin work | 
in. Halvorsen ........ ccc cece ccc ce ee eee 
Shaping work, Tool holder for internal. OL. 
SOM eine eels oe eek Sw aes ww ars SONS 22 5 9470 


Sharp deal ‘and what it cost. Murphy..... 212 
Shear and bar cutter, Tucker ..... Sls erate -*1141 
Shear, Squaring, converted into gang punch 

press. Olsen 2... . ccc cece eee eee ceees ©1085 
Shear trip, Pneumatic, Baird............... *920 
Shear, “Turning” disks on square......... °1109 
Shearing and punching flat bars, Saving costs 

in. Patterson *372, Nauckhoff............ 9562 
Shearing pins tn lathe................... $317 
Shears, Wire-cutting. Viall........... -*1070 
Sheet metal. See also ‘Press,’ “Welding, 

etc. 
Sheet-metal data for steel furniture. Weber *820 
Sheet slitting machine. Starker............%530 
Sheet-steel rifle barrels. Viall...... Pe ed UY, 
Sheet straightening press. WLong............ 340 
Shell, Sheet metal. See ‘Press.’ 


Shell, Projectile. See also “Shrapnel,’’ ‘‘War.’’ 
Shell and fuse drilling, tapping and milling 


machinery, Langelier...... 9465, *507, 522, *887 
Shell-band turning machine, Traylor........ 42 
Shell bases, Turning, and riveting base plates *380 
Shell boring and turning lathe, Hart-Parr..*921 
Shell boring cutters, Making Hankey....... .°850 
Shell boring lathe, Giddings & Lewis....... 9915 
Shell boring machine, Vertical Dunlap...... 6743 
Shell chuck, Jenckes self-centering......... $216 
Shell chuck, Mann heavy.............00e8: *7R9 
Shell chuck, Nonslipping Hoag............. £1040 
Shell coating machine, Spray.............. e217 
Shell cutting-off lathes, Heavy-duty Hall..... $85 
Shell cutting-off machine, Curtis & Curtis. ..*566 
Shell drilling suggestions ................. #720 
Shell equipment, Special, Horne, Dale & 

BOW 6.8505 eos 8 oe Wi NA eS ee °964 
Shell forgings, Time for cutting off. Anger.. 674 
Shell Inspection Incident..............000008 712 
Shell lathe, Duff’s Hindman................ 41 
Shell lathe, Heavy, Dunlap ................ *789 
Bo lathe, Heavy-duty, General Ordnance | 

Oe Bs. cad b-eceswweh a) a sai ecle etary Vor ece in die si adese ota Gb ate ee 
Shell lathe, 22-in., “Economy i wrace iar bene doles oe oa0: 
Shell lathes, Building Amalgamated Machy. 

Corp.'s. Viall  ccec ee ie ie we ce ee ee es s7 
Shell lathes, Dodge special--Turning, bor- 

Ing and waving: “Blood” filing and polish- 

[nig Vath: occ oa wk eats eae eae we Pee e's *612 
Shell machinery, Symington .............-. *260 
Shell making, Codperation and standard meth- 

eds in. Flanders .........-2--0s000e- .ee. £83 
Shell making—-Sponges that only = absorb. 

CODER ON. oo se BREE ed Se ERTS 759, 960 
Shell marker. Large, Noble & Westbrook..... 9171 
Shell marker, etc., Martin.............008- °1094 
Shell-packing box, Internat! Steam Pump 

COOLS sosace asin Oe oA bb eee sta ee aS ei eed #1033 
Shell-plug miller, Willlams................. 9302 
Shell practice data wanted..............25. 648 
Shell-riveting and marking machines, High- 

speed, Grant .. 0.0.0.0... ccc ee cece eee eens 566 


Shell-roughing and finishing lathe, Automatic 


Reed-Prentice, built at Worthington 

Corp.'s Blake & Knowles Pump Wks...... 91007 
Shell socket remover. Dunn............-- 9449 
Shell templets, Making. Pariing............ *865 


Shell tool improvements- -Guide for grinding 


bases: boring bar or mandrel: chuck for 
plugs. Moore ........ 0. cece cece tere enee 55 
Shell work —Making adapters for Brit. deto- 
nating fuse. Colvin ....... 00. c eee ee ee eee #289 
Shells, Boring bar for. Watts............. *1000 
Shells. Chasing-bar attachment for threading. 
Gg. So) Mca wart ete ute ge tla oe chee ee te keoe 
Shells -Foolish regulations- Heat-number re- 
quirements, ete. 712, Vital factor 698, Ways 
of saving shells ......0.0.. 0022222 e eee eee 917 
Shells, Forming tools for adjusting, for 
welpht. Watts co... 0.000. e eee ee eee eee Srisi 
Shelis, High-explosive, Expanding mandrel 
fot. WAS ose 5h a ae ees #1038 
Shells, High-explosive, Horizontal drilling | 
machine for, Willlams ...........-000065 9258 
Shells, High-explosive, Lifting device for. 
MCETN wee ls scoot bye ue eee din *866 
Shells, High-explosive, Mfg. adapters for. 
MOGPO) 2350 Sac ks keh Sel hcs Re Oh oe. See es #411 
Shells, Hydraulle expanding mandrel for 4.5- 
Bt” NNN ce foe ecctdg avid oo os ate eae eA 99h 
Shells, Lathe for 12-in., Am. Mach. Tool 
CEOS sa 88,0 cchasel oad sie aod acted Bean bau Se aay one 7 
Shells, Lathes for large, Root & Van Per- 
VOOM: ese kl ple ap te Bie teed, 8. Ris ey ea eelgrass #523 
Shells, Machining form on.  Hoag........ e515 
Shells, Making, with regular shop equipment. 
COMI oon ee gs na eS init one Bete Gee aS Se 1007 
Shells, Mfg. Brit. 18-pounder high-explosive, 
hy Dominion Bridge Co. | Suverkrop) *1, 
45, 145, 221, 92353, #495, Shop built In 
Vi CANS i ee skein 8 Cache Ete eee bare Be 
Shells. Mfg. 8-in. British, in 4% hours. 
COW: 3 ckeskaewlhan se aba et 6749, *xOT, 928 
Shells, Mfy. 120-mm. Serbian, by Providence 
Engineering Wks. Colvin ......... eyay, %453 
Shells, Quick-clamping fixture for marking. | 
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Shells, 6-in. Traylor grooving and waving | 


machine GOP ooo seh ccnce thre Sas = axe dis isedctig yas 


Shells, 20,000, waiting for fuse sockets *784, 785 
Shipbuilding, ‘Steel famine in Japan and ef- 
fect on. Japanese Engineer............ eee 157 
Shipping. See also “Packing.” 
Shipping—Crating machines .......... *772, ©1033 
Shipping documents for South Am.......... 
Ships, Power-driven tools on. Thomson.. 
Shop and drafting room, Relation between. 
Inkermaw 232 kis ove ee ac wica owen: 
Shop, Baldwin- -Remington for conversion ‘from 
rifle to locomotive building *762 
Shop—Bullding new foundry around old one. .*305 
Shop equipment, Trade-school. Spence...... 731 
Shop, Motor-truck repair, with army in Mex- 
feo. Stbley ................ slots ave *666, *%844 
Shop, Public-school machine, 
wists stg Mls oo Muscenetate Sig. bo sterbe Sere sees. BL9 
Shop, Sammy’s. Osborne ........ --- 595, 1027 


Prince 
Shop, Shell, bullt in 17 days, Dominion 
Bridge Co.’s 9 4S SSS ie et aha Mae oe 6 Gitta lapietex'e, 60% 
Shop-signal experience. Haight............. 
Shop, Small. Van Deventer—Grinding wheels 
*11, Getting “into” shop; knight-errant 
machinist; injudicious credits 53, Taking 
temperatures *95, Painting products 183, 
229, *269, Holiday; yarns 361, The grinder 
*405, Hardening and softening steels 447, 
Carbonizing steels *489, *544, Limiting itm- 
provements 619, Making patterns and cast- 
ings *667, Using skill for capital—Hol- 
lander & Johnson’s die-sinking shop °755, 
Spring fever 801, Knurling *845, Finding 
turning point—Hankey’s wood-planer knife 
grinder, etc. *975, Screw threads *1017, 
Measuring screw threads *1063, From note- 
book *142, 316, *588, *710, *884, *°1108, 
Discussion—Planers. Newcomb 297, Hal- 
vorsen °%387, Babbitting. Wrigley *385, 
Tallstock turret; cutting tubricant supply. 
Terry *386, Patnting. Bennett 476, Pat- 
terns and castings. Strom 1133, Wasted 
intervals. Wrigley 1134, Discussion of note- 
book—Starting tap straight. Peck ‘*430, 
Enlarging reamer, etc. Noble............ s 
Shop, Small, apprenticeship. Chamberlain.. 7 
Shop, Small, foreman’s troubles.  Billton 
860, 1138 
Van Deventer, re- 


*9 
933 


Shop, Small, Success tn. 
viewed by Kimball ..................-. +1142 
Shops, Govt., shows be sample shops. Jack- — 
SOU? as cae ln Se Se ee kee ak ee ered 
Shops, Shipboard repair. 
Shops, South America (see also ‘South 
America’’)-—Brazilian *10, 115, *461, *596, 


1003, Argentine *422, ®555, Map and sta- 
tistics . oc. ee ee eee #652, 653, 697, 741, 829 
Shrapnel. See also “Shell.” “War.” 
Shrapnel expander, Undersize. Watts....... #1084 
Shrapnel, Mfg. 12-in. Mawson °537, ®581, 
625, *675 
Shrapnel measuring gage. Olsen........... 410 
Shrapnel noses, Chuck for machining. Fruh- 
MOE «och oes ots Gare arb iete to wlase eiete:! , Ganado adececereeaetess 14 
Shrapnel, 3-in. Russian. Van Deventer *89, 
155, 177, ©265, Making In Hill Pump 
shop. Viall *941, High polish—Note ..... 624 
Shredding machines, Wheat. Stanley...... #933 
Shrink fit, Fatal. Flickinger .............. 435 
Shrinkage cracks, Preventing. Bona....... *647 
Shrinkage !n aluminum castings, Preventing | 
local. Webster ..... 0.0 cece ence ee een ree 
Shrunk fts—-Charts. Knight *733, Erratum.. 835 
Side-forming device for a impeller, Melss : 
& Gottfried shop ..........c cece eee eee eee #196 
Side shields, Emery- wheel. Bennett °%344, 
Greenleaf 606, Jacobs 780, Cory .........-. 
Sight, Rifle, leaf-notching machine, Harris *1096 
Signal, Planer ..... 0... cee cette e reece eeene °710 
Signal, Shop, experience. Haight.......... 933 
Silver production, U. S..... 2... e eee ee ee eee 252 


Silverware molds, H. 0. Rogers #140, Punches 


and dies for pepper and salt tops *804, Re- : 
macle ....-. 0c cece cee eee tetas ene aeene #1136 
Sine bar, Improved. McArdell ...........-- *820 
Skill, Using, for capital in small shop. Van 
Deventer ccc ccc ec ee cece eee eect enees e755 
Skilled workers, Securing. Wright..........- 826 
Sleeve, Axle, turned and threaded in = one 
operation. THendricks. ... 2.020202 ee eee eee #291 
Sleeves, Machining valve for Knight motor. | 
COWL 6 fg bso ctieete sis Be twins 6 SO oaNd 
Slide, Convenient die.  Presby........0.-2+-- $74 
Slitting machine, Sheet. Starker..........-%: 550 
Slat) Machining dovetatl Makiey........... $2953 
Slot miller, Newton duplex.......------6: *1141 
Slot. Undercutting tube. Decker.......-.... e205 
Sletter. Crank-driven, and speed gear box, 
Newton abe SS OOS gue becatbelie ene a eile) suave aoe fo 70/ Site 
Slots, Core, for motors, etC.....-.-. eee eee es rh 
a Machining spiral, on shaper. Makley 336 
Slets, Repairing tool-holder.  Snyder....... £1002 
Slattine Oxtures, Double, for crosshead shoes. 
Bartholomes 2... -0 cc eee ee ee nee eect eeres ete 
Slotting, Holding short screws for.........- 11 
Slotting-tool holder, Cragin. ......-..++6+- e201 


Small arms and ammunition, Hoagland..... 739 


Small shop, See “Shop.” 


Smoke Investigation, Chicago.........+--+-- erat 
Snap gage, Adjustable. Henry ......--+---: 933 
Soldier, Crippled, Mechanical aids for. Suee re 


ter 


eae ow mee Ber Bree a ees ee See ans: Oe 
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Page 
South America—Racial traits and feelings 
389, Languages and correspondence 434, 
Catalogs and circulars 478, 962, Shipping 
documents 521, Commercial credits 563, 
Conduct of salesmen 609, Machine- shop 
map *652, 653, Machine- tool statistics 697, 
Machinists and shop executives 741, Future 
for machine tools 829, Ocean- freight situa- 
tion 918, Machine tools in Argentina 962, 


Crating machinery wicca ava Or wustece tote endue te Soe see *1076 
South Am. office—“‘Be brief”................ 724 
South Am. shops *10, 115, 422, 461, 555, 

#596, 1003 
South Am. trade—Language, methods, etc. 

BROWN: 6 5065s coe. 52a ene we ee ae ee 062 
Souvenirs from trenches. Sibley ee rarer 9413 
Spacing, Correcting inaccurate. Kirchmer 

360, Swindells ......... 02. e cece ees 519 
Special tools, Finding financial basis of. 

Kimball) | iscceciccc eee eb ooo bites 2a koa $932 
Specifications, Unreasonable munition 698, 

712, 917 


Speed and power controller, Speed Cont. Co.’s *85 


Speed formulas, Lathe. Jenkins ............ 8767 
Speed range, Barth chromatic ............. $44) 
Speed table, Cone-pulley ........ se.» 363 
Speeds, Economic milling. Trautschold. . saebinees $705 
Speeds, Figuring turning. Wood............ 366 
Speeds, Finding surface. Josselyn.. Seuchstteubveags 854 


Speeds In geometrical progression, Chart for 
ratlos for. Jenkins 


Spherical bearings, Machining. Groocock....*211 
Spherical boring on lathe. Makley........ 9238 
Spherleal-seat boring bar. Fenaux......... S7i7 
Spindle sizes, Grinding-wheel ........ saves €12 
Spindles, Attaching cutters, ete., to. Po- 
land *35, Jacker 165, Herz °997, Johnson 

386, Little 605, Sweet.......cccecececeees 691 
Spindles, Repairing drill, Cyr wo... .... eee *1068 
Spinning lathe transformed into screw ma- 

chine. Hahn ...........00022205  eveterereenes #291 
Spiral broaching jobs. Henry ma altecuetatt ides ote *469 
Spiral knurl, Making, on milier............. 846 
Spiral oil grooves, Milling................. *882 
Spiral slots, Machining, on shaper. Makley %336 
Spline-milling fixtures. Wright ............ 643 
Splines, Dressing wheel for grinding. Than- | 

COM SS os Swit Oo os aw ne oe eae *190 
Splining tool, Auto-axle ...........00ccenees 24 
Splining-tool holder, Shaper. Darling....... 931 
Sponges that only absorb. Godfrey 759, 

Little?) siisos cheek oe eee Sees hes 960 
Spranger auto wheel work *485, Hand shaper | 

TM SOD ok is kh ed 5 0 ae 8 
Sprayer. See “Paint,” ‘‘Varnishing,” “Enam- 
Spring-banding press, Heavy pneumatic, Ry- 

Fo) a (1) | nee ane oe e257 
Spring benders, Hand. Mason............. « 622 
Spring fever in small shop. Van Deventer 801 
Spring former, Ryerson elliptic............ *1094 
Spring, Holding, without pin. MecCray....... #250 
Spring plunger, Cam release for. Bennett. Per 
Spring support, Pyrometer. Long........... 
Spring, Turning heavy ...........c0ceeeeees e588 
Spring-winding machine, Sleeper & Hartley's 

NOAG Si eevee ett elaG ee ed eae #1095 
Springs, Design and characteristics of four 

torsional: ‘“‘squirrel-cage’’ type. Moore. ..%327 
Springs. Designing microscope, to avoid 

breakage. Little ........ cece ewer e es nc cnne $383 
“‘Sprue’’ and ‘‘gate,”’ What are?. Echtesiaive Vnabarete 1005 
Squares, Die makers’. Remacle............ #1132 
Squares of numbers, Relation between. Lid- 

dell, Cory 79, Milton .............,-2 0000. 210 
Squaring bolt heads in lathe. Haves %403, 

Richards: osc. ho 2S hiss See ae Oe Sa ees 9913 
Squirting Westinghouse motor parts........ *68 
Stamp, Burd piston-ring ............-.0005 91027 
Stamping machine, Hydraulic, Martin....... #1094 
Stamping machines, Shell, etc. *150, %171, 


402, £464, #566, ©1002, #1033 
Stand, Handy tool, Western Fdy. & Mach. 
WHS chokes 2b eek Ore a ae oo *940 
Standard. See also “Design 
Standard Dry Kiln Co.’s oe 


Standard-price man. Murphy .............55 253 
Standard-size holes—Why?  ...........006. 1137 
Standardization-—-Lathe formulas. Jenkins. .*767 
Standardize machine tools, Proposal to. Al- 
ford 694, Halght .......... cece eee ene 958 
Standardized machine-toool drive. Schellen- 
Pi ress ic sees ecavais ath gets Die ie lavens ke earache 
Standardizing shop drawings of machine de- 
tally, Spencer oo... . ccc eee cece eee eee $428 
Standards, Jig and fixture. Wrirht........-. #119 
Standards, Modern, for shop electrical ap- 
DATWUHS. .6 Meds wos oe eed < saa es owl ees 741 
“Star feed” facing tool for driller....... #1108 
Starting, Lighting and = Ignition Systems. 
Page: 28 sccesd tees beds Faeroe ee a ae 41098 
Strav-bolt toels, Batrd pneumatic—tTelltale 
drill *878, Tapping and drilling machine 
O63, Cutter oo. ccc cee eee e eens *1050 
Steam Power. Dalby .......0 cece cece cence +569 
Steam Tnhbles, Callendar ............5.--. #1098 
Steel. See also ‘‘Heat-treatment,’’ ‘Foun- 
drv,” “Iron,” “Welding,” etc. 
Steel car sheet straightening press. Long...*340 
Steel, Cutting-tool alloy, Darwin & Miller. .1140 
Steel, Effect of varyine sulphur in basic 
onenhearth---Tests of forgings, etc. Unger, 
of Carnegie Steel Co. €191, Errata. 298 
Steel famine In Japan and effect on ship- 
building. Japanese Encineer ...7.........- 757 
Steel for riffe parts. Juthe .............. 738 


Steel furniture, Sheet-metal data for. weler *g20 
Steel—Heat-number requirements of shells... 712 
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Table fixture, Supporting overhanging, MIll- 
holiand shop. Thanton....... o Gia a katy Soa #900 
Table-nut chip ejectors tee geseecee wn 
Table, Tilting, Millholland Shop............ 172 
Tact in shop. Spence .................77" 600 
Take warning! See “Metric.” 
Talking machines, Rex, Work on. Mawson 


°450, *534 


Tank, Air, of 14-In. Pipe. Scott........../. 9514 
Tank, Combination cooling, for caseharden- 
Ing. Van Deventer in Soc ech oss e 544 
Tap, Adjustable sizing, Murchey............ *392 
ap chuck, Friction, Bicknell-Thomas. . . seer. £83 
ap chuck, Scully-Jones ..... sBelacs Sree eseeeig *302 
Tap-drill sizes. Klepper 775, 958, Swart 
916, Van Deventer ............... Senetien *1018 
Tap, Parallel expanding. Hawkinson.... |_|. *689 
Tap, Pipe, used as chaser... ... 2.6.2.2... 8588 
Tap. See also “Tapping,” ‘Taps.’ 
Taper attachment, Rigging up............... 7143 
Taper-boring bar, Improvised, Traverse City. 
Brady *320, Haselgrove ................. 916 
Taper chucking block .....020 72722122000! *885 
aber &age, Bench, Hartford ......2.2 27°" 7° 348 
aber-gage jig. Remacle ......7777227°7" *604 
Taper gage, Makeshift. King..............) 452 
aper pins, Drawing. | ae pee ieenay 337 
Taper pins, Stop and cams for, Beck- 
man... tence cece ces cene wale decghe wee 338 
Taper-plug boring bar ...... ele Sle ees ee 50 
Taper press fits, Formulas and alignment . 
charts for, Jenkins .................... $275 


Taper-shank drills, Economy in using broken. 
yeti eet ee Oa Reni Mair: $252 


Taper-shank drills—Weakness of some sizes. 
Spence 554, Drill mfr.’s reply. Cox 870, 
Moore 1090, Horner ..... Wael ivend te seeee ee L133 

Taper-shank ejectors, etc. Poland *35, *253, 
Jacker 165, Herz *297, Johnson 386, Lit- 
MODUS SWE Manciec studies. Coe 691 

Taper-turning attachment, Shell ... 1.1.11" 7" $945 

Tapering 1-lb. Cartridge cases....._ Akaka ais *1029 

Tapping and drilling machine, Portable Ppneu- 
matic, Stay-bolt, etc., Baird Bisree ba ester at eiele "963 

Tapping and drilling, 2-speed friction clutch 
or, Scribner ........... Wee 4 wd Stee ok *164 

Tapping Brit. 8-in. shells ...._ ee eves 8807 

Tapping high-explosive Shells ........,/77° *148 

Tapping machine, Lubricant-pump Wa eteieteiee ta 287 

Tapping machine, Sensitive, Fenn... ./ 117°" "" *568 


Tapping machines, Shell and fuse, Langelter 
*465, *507, 522 


Tapping of fittings, Testing. Hibberd *164, 
Balley ...000. 7 te ee ere *561 
Tapping shell nose, Fixture for... 00177777" *1078 
Tapping, What’s the matter with our meth- 
ods of? 122, 173, 298, Two tables of tap- 
drill sizes, etc. SWORE. csr cece. eees O15 
aps, Effect of lubricant on. Brunson...,.. 106 
Taps, High-speed steel, for fittings. Cham. 
Pes Sealed cane ct ere *117 


Taps—Smal p note- book—Squaring up; 
starting Straight *142, (Discussion by Peck) 
*430, Tapping thin tube on lathe *143, 


Removing broken tap *316, Reducing and 
enlarging taps *°589, (Making reamer cut 
larger. Noble) *957, Extracting broken 
taps; triple ADs WRONCH So sc chars S #1109 
Technical education. See “Education.” 
Technical journal, Business man and......., 1091 
Technical Journals and the masses, Gate- 
Chelsie 910 
Technical Literature Classification Comm... 70% 
Technical unions, Job-hunting 300, Spaander 
» Hudson ................ ee re ee 473 
Technology, The new 2.000001 011100" *1013, 1047 
Teeth, Gear. See ‘Gearing.’ 
Teeth tn bar, PUNCHING. sae o libs ah ed *161 
Telltale drill, Pneumatic . 2.007121 1ii ttt *878 
Temperatures, Taking small-shop. Van De- 
he i a ee eS 95 
Tempering. See “ Teat-treatment.”’ 
emplet, Belt-lace hole, Southwick.......... *1010 
Templet, pnle ON cuneate a 885 
emplets, Making accurate, by truing through 
glass. Van Deventer *142, Translucent box 
and finishing Methods for shell templets, 
ete ete aac *865 
Templets, Foundation. Meyers .... 00007777" 9331 
Tennessee Co.’s_ welfare WOT sites cas. 693 
Terms, Indefinite Shop. Hudson... ..//"""*" *237 
Terrell office furniture, Welding ....../7'"" *136 
Test indicator. See “Gage.” 
Testers, Brinell-method hardness—Holz’s *788, 
Bn een caaee te eee *92n 
Testing ball hardnegs, Nemour ..... 027777" #428 
Testing machine, Locomotive Supernheater flue. 
Mhe ig Ee suet ee oe 953 
Testing machine, Lubricant. Slaughter... |’ ae | 
Testing Materials, Am. Soc. or—Moore & 
Seely’s baper—Chart based upon it to de- 
termine maximum unit repeated = stres. 
Mee ee a *180, 385 
Testing of Machline Tools, Burley.... 0 T7497 
Testing, Recent developments In tool-steel du- 
ra bility : Poliakoff’s and Denis’ work; fin- 
ishing cuts - Stellite, ete. Herbert 419, 
Ba ena See ae ee 951 
Tests, Eccentric and oscitlator, of electric 
Be eee eae a ty *66, *67, 68 
Tests—Effect of varying Sulphur in basic 
Openhearth stee]. Unger *191, Errata. 298 
Tests, Machine-shop power as ald to ern? . 
si fe a CQO 
Tests, Power-plant—A. Ss. } E rules...., ga> 
Tests, Shrapnel ALLL, See #155 
Tests, Tors onal-spring, Mooore.... 0.1777" ary 
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Textile-machine details, Jones & Lamson fix- 
tures for, Hemphill shop. Mawson.. »*852, *934 

Textile-machine plant, Planning delivery dates 


in. Berry OLY Cate Ree eee HD 
Textile-machinery cams. Sargent....... *27, *664 
Textile—Scott & Willams hosiery machine 
work—Tools for latch ring. Mawson..... *1020 
Theory and the engineer .............007. 1091 
Theory of Machines, McKay..............) 1747 
Thermodynamics, Engineering. Moyer, Cal- 
derwood ...................._. nara cefel neta 4482 
Thermometer scale, Bill for Centigrade. Hal- sas 
PN ROMS RS ae ence pao ua wae fuse abs 
Thread. See “Screw,” “Tap,” : 
Thrust collar, Adjustable. Greene ........... % 6 
Tilting table, Millholiand shop............ $772 


Time for cutting off shell forgings. Anger. , 
Attempt in Congress to kill 


610, 962 
Time-study cronograph, Silberberg ........ *216 
Timekeeping, Sammy’s shop. Osborne. .595, 1027 

Iming recorders, Automatic Brown.......... 525 
Tinnting tempered steel ....... Seo eer eee 384 
Tinning wire lamp guards .,.. 01777 7777""" *1071 
Tongs, Cartridge-brass foundry..........777 -*840 
TOOL 


See also “Machine tool,” “Cutter,” “Steel,” 
“Grinding,” “Bending,” ‘“‘Heat-treat- 
ment,” ‘‘Trade,’’ 


—Auto repair-shop tools, Waterman’s, Calif. 
Carter ¢ 4, Chest. Scott............ *1000 
— Beading tools, Machine-forged. Brecken- 
sa ae aia SO ee #185 
— Boring tool, Copper-pipe. Braden......... $854 
—Boring-tool holder. Darling ......5, 07777" 9595 
—Borlng-tool holder. Halvorsen .... 11.1177" 08 
—Boring-tool holder, Rigid, for lathe. Tripp *513 
—Boring tools, Holder for small. Oviatt ». #428 
—Box tool, Screw-machine, Watson......... *788 
—Bushings, Hollow mill for lignum-vitae. 
Mulligan ..... gana Wialaiais saree ad gard les #470 
—Checking tools from crib. Rogers....... --- 120 
—Chest for Garages. Scott ........75 07°77 *1000 
—Combination tool—_ Hammer and screwdriver, 
i gsr oc mI Arata iad 


automatic screw 3 
Oe ha ste ee ee eke *688 
—Cutting-off tools, Setting and grinding. Re- 
macle *294, Young *735, 
Mit Beeson cna Cee 1045 
Wilder *59, Maynard 297 
shop tool angles..........., 7 


for finishing holes *1108 
Multiple..........000 0 1. #148 
McCray. .... 557 
Building up circular. Ben- 


WAS noha adden ace. $)1 
—(rages,: Spring-plunger, and other small 
PORMORD! Cosel aele Saige *689 
—Holder, Lathe and planer-tool, Worcester 
Flexible Tubing Co.’ 


—In. ‘niversity shop. Radebaugh, De Turk 
—Maximum Production from tools—Cen- 
tralized control; bullding gas engines : 
Diston-ring grinding fixture: round-nose 
tool: Steel-performance record 281, 
Standard Product inspection *591, Hasel- 
Mined ine ea 090 

—Inclined Plane tn tool design. Groocock .. 9547 

—Keyseats, Toni for milling multiple, Natl. .*127 

—Keyseats, Tonls for extra-deep, National, . *9R8 

—Knurling. Van Deventer 2.00.00 tT $845 

—L-tool holder. Caldehow ... 000110000 0? *162 

—Lathe, Cutting downward in; gooseneck 
tools, etc. 255, #432, *518, (correction 
DUO) a dicen, ing OR a eee wR mes ie agin *605 

—Offset boring tool for miller. McCabe... .. *1042 

—Parting tool, Curved- Ip, for Planer or 
shaper, §. oberts *284, J. Holding *958 

—Planer steel BOM eer on hdc *710 

-—Planer too » Two handy—Universal holder 
one swiveling by worm mig ......, #1130 

—Pneumatic tools, Care of Meltz........ 114 

—Fost, Extended, for crankshaft turning. 
gy oe er pn 9645 

—Post for SE DUNG it scene *588 

~-Post for use with multipte tools, Rex..... 743 

— Primers, Forming VOOU SOT eon 10 

~~Recessing fixture Turret-lathe Oviatt #504 

—eceasing tool, Henderson motorcycle shop. 

tie Gi eee ernie cae ee #494 

—Recessing tool, Percussion-cap, Norwalk 
pe ee eee 475 

—haper splining-too} holder. Darling... ... *31 

—Shaper tool block. OTAGIN. kage t se $206 

—Shaping work, Tool holder for internal. Ol- 
eed ee ee een °470 

~—Shell-adapter OOS MOORE iio. 411 

~—Shell-boring cutters, Making. Hankey... .. *850 

—Ships, Power-drivyen tools on. Thomeon *713 

—Shrapnel, Russian—Toolg bears bs ie #945, *947, *948 

—Small tools, Keeping track of—Chalik-mark- 
ing bench. ANGOTION ose args cs 8471 

—Small_ tools, Machine-shop. Conover... | 297 

—-Special tools, Finding financial basis of. 
eMac cateeicuride att a *932, 1123 

-~Stand, Handy tool, Western Fdy. & Mach. 

BL i eerie eee *94() 


and J)e-njs’ work : finishing cuts: 
Herbert 419, *501, Poliakogr 


January 1 to June 80, 1916 
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‘, TOOL—Continued 


PM PRPE GIES oe ie aes a oe evess- 973 
Scarcity, Beneficial! ef- 


ect of 213, Richards 430, Gregory...... 432 
—Steel, Molybdenum as substitute for tung- 

PMN ees meinat heme nos ace tng A 110 
—Steel saving in drill design. Beckman. %294 


quantity production. 
—Stellite for fine brass-turning tools. 
—Thread gages, Whitworth, Measuring and 


grinding master tools for. Ferguson..... *708 
—Threading tool holder, Spring, for square 
ONS BO corso tg et sae eae knee *76 
—Threading tools, Grinding, May .......... #29 
—-Tool-holder slots, Repatring, tn turret-lathe 
tool head. Snyder .................. *1002 
—Tool making, Johansson gages in. Ruth- 
SOOT E os Ba aied 6 niet envy gadis a en 9242 
—Tool-making kinks, Two. Baker....._ 1.” %26 
—Toolroom arrangement and equipment, Bis- 
sell Carpet Sweeper Co.'s. ason..... *590 
—Turret tool holders, McCrosky ........ +. *61) 
—Valve-seat facing tool. Bowen.......... 1042 
—Welding and brazing high-speed stee] points 


Brit. Ministry of Munitions ; ° 
Lang & Sons: Siemens Dynamo Wks. : 
*123, Prest-O-Lite 


methods. Brennan *165, get Sound 
Navy Yard. Hastings *475, Various meth- 
> Westinghouse Practice, Auel....... 9855 

—Welding on high-speed steel points with De- 

troit Co.’s Vollans machines........., %349 
Torch. See “Welding and cutting.’® 
Torpedo- flask boring machine, Newton....... *127 
Tote boxes, Nesting, New Britain............ 9745 
Tracing-cloth curtains. Buerstatte......... 690 
Tractor, Electric shop, Mercury.......__. 7! *480 
Tractors, etc., Machining Farquhar... .*901, 9910 
Trade school. See “Education.” 
TRADE 
— Ammunition, etc., Exports of............. 1120 
— Belgian market, Future of American tools 

in. One Who Knows Belgium......... 679 
British trade in 1915............ 000727177 37 
—British trade restrictions............. 37, 822 
—Europe as market for Am. machinery after 

WEE, SONOS: ocean eu caec caves hee ic 79 
—Foodstuffs and machine tools, Relation be- 

tween. Schmidt..........00..........., *201 
—Foreign trade service, Training men for, 

Ne Ma. WMI i ey eee tune a ee 144 
—France. Machine tools in. Fitts.........) 393 
rman machine-tool industry, War prob- 

POMBO Screiet accent ok Nabe ee 725 
—German prohibited Imports ............... 698 
—rovt. attitude toward business.......... || 129 
~—Holland, Opportunity for machine tools tn. 

Schmidt 505, Spaander ................ 913 
—Japanese steel famine and effect on ship- 

DUNG faving ene os s usuan ees dan co 757 
—Machine-tool exports, Future. Gebuhr..... 939 
—Machine-too} exports, Increases and de- 

creases of. Schmidt .................. 551 
—-Machine-tool exports, various countries ; 

industrial preparedness. Alford........ 694 
—Machine-tool shipments from N. Y., by 

COUM MOS oo sna sac tois se bebe it: 893, 1138 
—Metric system in export trade. See ‘Met- 

ric.’ 
Russia, Changes and future of............ 961 
—Buasia, Conditions in. Alsenman......... 
—Russia and America—Economic doubles. 

Gay ...., Mio ee ee ree 980 
—Ruassian business and need of a commer. 

vdrse LL 8 Aoi ar ee RI a i 1006 
~—Russlan credits; shipping documents...... 1048 
—Russian trade after war. Martens......__ 936 
—Russia’s industrial requirements.......... 723 


—Switzerland Metal-working machine market 
in. Schmidt .........0........5......, 17 
Trammel—Graduated punch-bar ............ *589 
rammel Smith’s— Correction. Jacker...... 9254 
Transportation, Factory, of product and ma- 
pettate, Conover ooo yiais icon belo 1035 
Transportation, Shop—Cutters on broom han- 
Mey ROMINCIG. oe o cas uc Sedans. ct 1124 
Tree-planting machine, Rapid.............. 105] 
Trenches, Souvenirs from. Sibley .......... $413 
Trolley, I-beam, Chisholm-Moore ........_. 482 
Truck, Adjustable wooden Barage.......... $25 
Truck, Electric shop, Mercurv......... Behe #480 
Truck, Elevating shop, Lewis-Shepard........ $834 
Truck for baking shelis ...............77! 458 
Truck for 12-in. shells ......00. 02000707" $626 
Truck wheel and axle lathe, Special, Stand- 
ard Dry Kiln Co.’s *681, Machining car- 
bearing brackets *669, Punching channel 
hs Ee OT re iO I OU ANT ae 9724 
Truck wheel with chilled roller bearings. 
DURBIN seals th ha dia con st eres *1042 
Trucking, Factory. Conover........///° 77). 1035 
Trucks, All-metal lift, Stuebing............ 40 
Trucks, Electric shop, Buda................ 9217 
rucks, Shrapnel ...........00 0000" *90, *941 
Tuhe-hbending fixture. Conner .............. 9121 
Tube, Die for drawing light......... 10777" *589 
Tube drawing, Automatic punch and die for. 
WIBIOE enc Avice ean eet a *867 
Tube, Filling, with sawdust when turning. .*182 
Tube- mill gears, Fitting. Wrigley.......... *646 


AMERICAN MACHINIST 


Pa 
Tube slot, Undercutting. Decker............ 205 
Tube ‘apping kink, Thin ........2207077°"" 9143 
Tube work for Henderaon mufflers and motor- 
cycles—Pressing, brazing, bending, ete. 
*463, *573, 986 
Tubes, Bending small, with spring filling in- 
stead of rosin. Nemour 118, Murphy 431, 
FIIs Ate *517 
Tubes, Sheet-steel rifle 200010 II27i 100 rttt *107 
Tubing, Metallic flexible, Worcester.......... *876 
Tumbling DATO os eedecire sa eer *589 
Tungsten and molybdenum ......00 110, 213 
Turbine drums, Parsons, Broaching special 
slots in MeDermid. osc wicca eo 950 
Turbo-blower, Low-pressure, Ingersoll-Rand. .*74¢ 
Turni See also “Lathe,” “Tool,”’ “Bor- 
ing,’’ “Screw—Screw machine,”’ “Band,” 
“Crankpin,” “J 8,”’ ete. 
Turning awkward Piece in driller, Disco shop. 
ag a ea ecto a . » %404 
Turning disks, Tools for. Forbes..........7 *16 
Turning inside edge of scale cage. Thomas. , 635 
rning speeds, Figuring. Wood ........_) 366 
Turning thin roll, Filling with Sawdust when. 

Wi PEASE Ree is ciate AoA socio tetas *182 
Turning without chatter. Jacker 0.112777" *911 
Tret. See also “Lathe—Turret,”’ etc., 

“Screw—Screw machine,’’ “Boring,”’ etc. 
Turret attachment for lathe tailstock. Terry *386 
Turret -drilling Jig, Farquhar shop.......... *902 

rret head, Lathe, Elsler......,....°7"7 481 
Turret tool holders, McCrosky............." *611 
Turret, Tool-post, Newman.............._. *878 
Turret work on boring machine..../../° 7°" *589 
Type work, Multigraph *1101, Magazines for 

loading segments ................0 £1106 

Typewriter number-plate jig. Greene........ *580 
U 

Undercutting in shell work................. 7145 

Undercutting tube slot. Decker..........7° $205 


United Printing Mach. Co. 
Mach. & Press Co.”” 
U. 8. metal productions, etc. 246, 248, 252, 
254, 336, 403 


U. 8. military and naval topics. See “War.” 

U. 8. trade Statistics. See “Trade.” 

Universa] Joint, Cooper.................... $393 

Unloading car axles with engine lathe. Lin- 
COM: sae og ied Wins ls etad ebialai ets dig aio c *208 

Uruguay, Non-metric catalogs for.......... 962 

Vv 

V-block, Adjustable Planer................. *710 

V-block for magnetic chuck. Stuart.....__| *1028 

V-block, Making and testing. Remacle ®717 

V-blocks made from pipe and universal Y- 
block *1108, V-blocks guided by two bars *1109 

V-blocks, Taper, for cross drilling.......... %316 


Valve, Automatic, for flue Swager. Seelert. .*1085 
Valve-bucket weld at sea. Saar........... 1043 
Valve (ears. Fessenden.................°. $350 
Valve-seat facing tool. Bowen ..._../ °°" #1042 
Vaive sleeves for Knight motors, Machining. 

COMAD acs a siechasgis Abe eal yk bd 3) 
Valve, Universal oll-engine fuel. Wentworth. 1084 
Varnishing. also “Palnt,’’ “Enamel.” 
Varnishing shells.......... 355, 9457, 495, *810 
Vernier. See “Gage.”’ 


Vibration, Rod, in Screw machines, Prevent- 
Ing. Grant *74, Murphy 344, Bennett... . 429 
Vicosimeter, New. Hayes, Lewis.......... *696 
Vise, Handy woodworking, Will-Burt....... #1051 
Vise, Lifting shaper. Remy................ 1065 
Vise-jaw design. Beuter ........../ 17°77" *1002 
Vise jaws—Gage and jig work, ete. Marx- 
POA obese Fate Se biees Sods ‘ 
Vise, Jig used Ll RR ORCRCR Rr ee i'd wie w wake exe S711 
Vise, Machinist's foot-lever, Fisher & Nor- i 
MIS cena nctnowrveie@ustveasneh weedeat. i 
Visitors, Courtesy toward........522 22272577 1137 
e “Education.” 
industrial associations, Organiza- 


lon of! Harrlg  ee ice ensticeesceune.. 


Wace plan, Bullard “‘Maxi-pay”............ 

Wall board, Conventent ........... 122° 7°27° *460 

Want ads., Lack of atfention to 346, Spiro 
561, Erith 


WAR TOPICS 


(Including European and American military 
and naval topics, methods of making 
war materials and many machines built 
for that purpose. See also *Trade.’’) 

—Adapters for Brit. detonating fuse, Mfg. at 
Phillips plant. Colvin.................. $239 

—Adapters for high-explosive shells, 
Moore 


OO EE Ee 8 Oa 8 8 ONO 08. ee BA8 ere eevee & oo 


eos eee ese eseanea 


—Cartridge cases, Making l-lb., by N. Y. & 


—Cartridges, Mfg. rifle. 
Maynard °77, 


i ee ee ee ee ee 


nl 
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WAR TOPICS—Continued . 
—Chuck, Mann heavy shell................ *789 
—Coffee drinking, Canadian shops.......... 390 
—College military training......... ds aeardubtseees 550 
—Conveyors, Pickling, for cartridge cases, 
etc., Chain MO PCO UB ms sis a 658 
—Crippled soldier, Mechanical aids for. Car- 
Shige edad eel 341 
—Detonator gaine bodies, Kirk 4-spindle cen- 
tering and drilling machine TOP) gt ote *61 
—Drilling machine, Wiliams horizontal, for 
high-explostve billets ...... 258 
—Drilling Suggestions for munition work— 
Drilling shells centrally; rig for drilling 
small holes in Baine tubes, etc......... *720 
—Exports of ammunition, ete............. 77 1120 
—Foolish Suggestion, The most—Govt. pur- 
chase of old equipment................. 346 
—France, Machine tools in. Fitts........07 393 
—French women munition workers........7) *389 
—Fuse_ ring, Drilling two half-holes tn. 

Si d8tt PEON Ge LW aliens Sct maaan t 2 $576 
—Fuse-ring routing machine, Gorton....._ |. *700 
—Fuse work, Brit.—60-deg. thread ........ 682 
—Galnes, Marking, in shaper. Downs... ___ *1002 

erman machine-tool industry, War prob- 
SONS OF ote thee nies ae ge TT 725 
—Gun-firing cable. clip, Press tools for. 
OME ati e Caan ca *856 
—Inspections Reasons for strict Govt........ 961 
—Lathe for 12-In. shells, Am. Mach. Tool 
See tite motrrsatenspubm oo *787 
—Lathe, Heavy, Douglas ......0 00770777007! *391 
—Lathe, Heavy-duty Advance-Rumely agteit- 2 *1009 
—Lathe, Heavy-duty engine, Davenport Loco. 
became eae ne aim, $657 
—Lathe, Heavy-duty, Dunlap.........../." *789 
—Lathe, Heavy-duty Projectile, Genera} Ord- 
BRE ee ee teeta hemi *169 
—Lathe, Heavy mfg., with geared head, Sni- 
OOF eee tenia cane c ie 9435 
—Lathe, Heavy-pattern, with geared head- 
Stock, Houston, Stanwood & Gamble... .*834 
—Lathe, Heavy shell, Standard........./°. #259 
— Lathe, Reed- Prentice automatic shell, built 
by Worthington COND) eS ica tetas ae fe *1007 
—Lathe, Shell boring and turning, Hart-Parr $921 
—Lathe, Shell-boring, Giddings &@ Lewls.,..*215 
—Lathe, Shell, Duff's Hindman.........._| 4) 
—Lathe, Single back-geared, Davenport...... 7436 
—Lathe, Singie-purpose, Himoff Mach. Co.'s 
“Hercules” o.oo, Sale Stake *833 
—Lathe, 22-in,, Economy ............. 0777" 03 
—Lathe, rret, Heavy horizontal, Syming- 
EO ei oan trae eGo ace. ae tee 9347 
—Lathes, Building Amalgamated Machy. 
Corp.’s single-purpose ................ *793 
—Lathes, Shell-cutting-off, Ma ois ci cice ss. 985 
~—Lathes for large Shells, Root & Van Der- 
voort ..... WS eat rains Sea se ww Bese Graig ooh ogee $523 
—Lathes for projectiles, Dodge.............. *612 
—Machinists must not enlist!.............. 1137 
—Materials for firearms. Scribner..... |." 
—Miltary Preparedness and the Engineer. 
BOUNSON, ioosasewneaec eh wwe ee 746 
—Military training, Employers’ attltude to- 
ward. Barbour 33, In England. Vose 
1003, Paying salaries while at war...... 1138 
—Miller, & W. mfgz., for gun work, etc. *937 
—Motor truck, Armored, Internatlonal-Car- 
MOMIO 5 aa Siac Wine dake a ee *607 
—Motor-truck repair shop with army in 
Mexico. Sibley .................. *666, *844 
—Munition contracts, why delayed. Hazzard 445 
—Munltion mfr. causes shop changes..... ie 4 
—Munitlons, Vital factor of all; precision 
necessary and unnecessary ..........,. 698 
—Natl. Metal Trades resolutions............ 791 
—Naval Consulting Board........072777777. 672 
—Naval organiza tion—Recommendation VS. ac- P 
HOW cc varep atu Usain ca nisescies oon vce. 7 
—Naval repair at sea—Oxyacetylene welding. 
RAT Seite en eons ola cece *1043 
—Navy yards, Munition WET 8 bose par ed 653 
—wNitrate plant, Government................ 1051 
—Pearl Harbor naval-station forge shop. 
PUDOCE Seine sia ahs teks eeleide ie es ke $721 
—Percussion-cap recessing tool. Nowalk 
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OR a number of years past we have used this 
Frve- in the year's first issue to give a glimpse or 

very brief outline of what is in store for you. 
It is a special Pleasure to do this for the year 1916 
because of the many good things that are forth- 
coming. 


As in the past, it will be our endeavor to make 
every issue of the American Machinist touch all 
the broad divisions of the machinery-building in- 


and value to every responsible man in the machine 
shop, whether he be manager, superintendent, 
foreman, engineer, designer or draftsman. 


One of the features for 1915 was several series of 
articles completely detailing the manufacture of 
war material. Similar series will be Published in 
1916. Their exceptional value and widespread 
interest are evident to all. 


The small-shop article has now become a looked-for 
feature each week and will be continued, showing 
details of shop Practice, easily applied shop en- 
Sineering and a few character sketches of men in 
typical small-shop situations. 


Jigs, fixtures and special tools are all important 
in solving Problems in machinery manufacture. 
Two pages will be devoted each week to these, con- 
tinuing the use of the background Perspective illus- 


times will be included. These pages will be called 
“Jig and Fixture Data Pages,” 


The hot-working of metal, forging, welding and 
heat-treating will be adequately treated from the 
viewpoint of the man responsible for results and 
the application of these processes. 


By the Publisher 


Talks With Our Readers 


sUbsbeesesviveseasaceseaetacrenessssssassetceneecs | 


The graphical charts that have made our designing 
articies of such exceptional value to the designer 
wili also be freely used. 


‘ihe important subject of management will continue 
to be treated from a thoroughly practical viewpoint 


tools. These will cover a wide range of machinery 


In order to Carry out the plans we have in mind for 
1916, the editors will require more space. We will 
therefore move the Classified Ad vertisement Depart- 


We will continue to accept only advertising directly 
in our line. This advertising must be truthful and 
from reliable concerns only. 


In line with our policy of making the American 
Machinist easier and easier for you to use we call 


lished for general use. 


It is not intended to take the place of the newsy, 
informative advertising which you are in the habit 
of reading. It is only supplementary, and is for the 
busy man when he is in a hurry. It makes direc- 
tories in our field useless. 


Our constant aim is to give you each week a tool 
that you can use with pleasure, with safety and with 
profit, 
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High-E 
By EL A, 
SY NOPSIS—-The manufacture of this shell pre- 


' 
sents an entirely different grou P Of problems from 
those encountered in the production of either the 
4-1, high explosive or the IS-pounder shrapnel 
shell. The blank instead Of being a hollow forg- 
ing wa solid block Of steel BY in. in diameter hy 
Vb ns long. Tt weighs nearly 27 Th, By various 
machine and hand operations lhe weight is reduced 
loa little less than 15 Lh, : that is to say, about 12 
Ib. of metal must be removed from the blank, and 
Of thts about one-half must cone from the inside. 


laanufacture of this shel] 
the Dominion Bridge Co., Lad., Montreal, Canada, had 
turned out large quantities of 18-pounder British shrap- 
kel, which in external appearance is somewhat similar to 
the high-explosive shell. As a large part of the Work 
on shrapnel had been Successfully done on turret lathes 
the attempt was at first made to use these tools on the 
high-explosive shell, So a part of the shrapnel shop was 
commandeered and the first high-explosive shells made on 
the tools used for the production of shrapnel. 

Perhaps the greatest handicap to manufacturing on 
machines which require a fair amount of intelligence is 
the dearth of skilled operators here in Canada; and it 
Was soon apparent that if the required output of 1,000 
shells per day was to be attained, the job would have 
tu be reduced to slinple operations on simple machines 
Wherever possible, so that unskilled help could soon be 
broken in to do the work. Even the few necessary turret- 
lathe operations have been made so elementary that skilled 
Uperators are not required, and #reen hands can in a few 
minutes be instructed xo that they will produce good 
work, 

The working out of the system is a long story, similar 
to many others of a like nature with which all shop- 
men are familiar, It Is, as it should be, the result of the 
combined brains and hard work of executives of the 
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crdnance department and not any one man’s guess or 
fiat. In Fig. 1 is shown the organization chart of the 
ordnance department. 


SUVERKROp 


The simplifying of operations, and consequent multi- 
plying of them and of the number of tools necessary to 


perform them, called for more space than was available 


Note - The Manager of the Ordnance Department, the Works Manager, 
Superintendent, and Master Mecharic are to confer and agree on 
all general Shop Folrcy. 


FIG. 1. ORDNANCE ORGANIZATION CHART 


la the shrapnel shop. It was therefore decided to build 
« new shop, to be known as the No, 2 shell shop, which 
should house all the machining operations on the 18- 
pounder high-explosive shell, 

As previously stated, the required output is 4,000 
shells per day of 22 working hours. Under the new SVs- 
tem of simplified manufacturing operations, a floor area 
of about 42,000 sq.ft. is necessary. The building for the 
No, 2 shell shop is a single-story structure, chiefly of wood. 
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It is about 120 ft. wide by 350 ft. long. There is plenty 
of light from the windows on the sides and ends and from 
numerous skylights in the roof. Structural work is of 
course the regular work of this concern, but even at that 
the building of a shop 120 by 350 ft. in 17 days is some 
stunt. 

Elsewhere in this issue are shown progress views 
showing the building 2 hr. and 45 min. after work was 
begun on it; one taken 7 days later; one 14 days later 
and one 21 days Jater. 

Before taking up the shop and manufacture a few words 
on the system, which has resulted in the practical elimina- 
tion of scrap, may not be out of place. 

By referring to Fig. 1 it will be noted that the general 
foreman is in direct charge of the shop. Under him are 
two day and two night foremen. These have a head in- 
spector and material foreman for the day and night 
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In order to fulfill these duties the material foreman 
has a staff of checkers for each operaticn. They follow 
the inspectors on each operation and mark up to each 
cperator’s credit the number of pieces passed and stamped 
by the inspector for that operation. The checkers turn 
in their reports to the general foreman so that he can 
inform himself of any shortage or surplus of work from 
any of the operations. He can then find the reason and 
correct it, or if necessary, change over a machine which 
is ahead with production and set it up for the operation 
which is in arrears. 

Also under the material foreman but more directly un- 
der the checkers are the truck gangs, whose duty it is to 
truck the work from operation to operation after it has 
been tallied on the checkers’ forms. 

In Fig. 2 is shown the floor plan of the No. 2 shell shop 
with the layout of the machines, and in Table 1 is given 
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FIG. 3. THE 18-LB. SHELL WITH OLD AND NEW TYPES OF BASE PLATES 


shifts. Over the head inspectors is a chief inspector. Be- 
low each head inspector and under his general supervi- 
sion are four inspectors for each operation. All questions 
concerning inspection are referred to the head inspector, 
or to the chief inspector as a final court of appeal. The 
inspectors examine the work on the completion of each 
operation, and that which passes inspection is stamped 
with a symbol. 

. Besides inspecting the work in its various stages, the 
Inspectors must examine the shape and depth of the cen- 
ters in the work; and also, to insure good work, they 
must inspect the centers on the lathes and sce that they 
are kept in good condition. 

The duty of the material foreman is to keep the ma- 
chines supplied with work, to keep track of the work as 
each operation is completed and to see that it is kept mov- 
Ing as soon as it has passed inspection. 


the layout of work and the make and capacity of machines 
in the shop. It would perhaps be as well to read these 
two together, for apart from the descriptions of individual 
operations, they really tell the whole story of the manu- 
facture of the 18-pounder high-explosive shell. 

The rough blanks enter the No. 2 shop at the left and 
travel thereafter in a straight line to completion at the 
other end of the shop. With a very few exceptions only, 
and these due to misadventure, there is no back-tracking 
of the work after it once enters the door. 

As previously stated, the blanks are cut from bar stock 
and are therefore solid. The steel from which they are 
made must have a yield point of at least 42,500 Ib., ten- 
sile strength between 78,100 Ib. and 87,360 Ib., elongation 
of 20 per cent., carbon content between 0.45 and 0.55 
per cent.; nickel under 0.50, manganese between 0.4 and 
1, sulphur_and phosphorus under 0.05 per cent. Having 
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fulfilled these requirements a heat number is marked on 
each lot in the steel mill. 

In the Dominion Bridge Co.’s plant, but not in the No. 
2 shop, there are three heavy cold-sawing machines used 
lor sawing blanks from bar stock. However, as these are 
unable to keep up with the demand, blanks already cut to 
length are bought from other shops. 

The various ways of cutting blanks have already been 
shown in the American Machinist, but‘'a short résumé 
may be of value here, especially as the files of the paper 
may not be at hand for ready reference. 

The methods include cold-sawing singly or in multiple 
In cold-sawing machines; cold-sawing by a quasi-continu- 
ous method in a heavy wide-slab miller equipped with a 
jig for holding a number of bars at a time and having 
a gang of cold-saws mounted on the arbor; multiple 
parting on a heavy wide planer equipped with a jig for 
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HINGED DRILL CHUCK 


holding a number of bars and with two or four tools in 
rhe heads: single cutting in a turret lathe and single 
cutt ng ina cutting-off machine. 
The output by the various methods varies considerably. 
A standard Gorton hollow cold-saw working on a single 
Haar 231% in. in diameter can cut about 19 blanks per hour. 
NA hheavy cold-sawing machine with four bars in the vise 
ita timecancut about 25 blanks per hour. A turret lathe 
ro cutting-off machine in which the work is rotated can 
it off about 25 blanks per hour. A heavy slab miller 
vede enough to pass between its housings bars four blanks 
rn Jesierth and having on its table a jig about 12 ft. long 
on, with four saws on the arbor, by the quasi-continu- 
its method, cut abont 38 blanks per hour. It must, 
owever, be remembered that when this method is used, 
e conimercial bars must first be cut to length to pass 
tween the housings of the machine. After cutting, 
jiecaat number is stamped on the base of each blank. 
‘The eut blanks for the 18-pounder high-explosive shell 
+ brought to the No. 2 shop on cars either from their own 
‘ee er from the outside source of supply. The cars are 
pele! and the blanks, piled on shop trucks, are run 
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to the first operation, which consists of grinding off the 
burr left by the cold-saw. ‘This is removed, as it might 
prevent the Ilank from centering properly in the enncks 
in the nrst machining operation. For this work an or- 
dinary dry-grinder is used with a wide rest for the work, 
as shown in operation sheet 1. A man can remove the 
burrs from about 300 blanks per hour. 

To digress for a moment: In Canada, and I suppose 
elsewhere, more shells have been scrapped because they 
were under weight than for any other single reason. 
Knowing this the executives decided to obviate it by the 
very simple expedient of working to the high limits from 
the start. It would then be an easy matter to bring the 
shell to weight by turning off or boring out the excess of 


TABLE 1. LAYOUT OF WORK; MAKE AND CAPACITY OF MACHINES 
Capacit. 
Number per Machine 
of Ma- Per Total 
chines in Size and Name Per 22-Hr. Capacity 
Operation Operation of Machine Hr. Way in Shells 
Q* 24-in. Foote-Burt...... 5 110 990 
Drill. ... 11* 25-in. Foote-Burt...... § 110 1,210 
3  2-Spindle Bertram... .. 12 264 702 
10 Dom. bridge drills... 15) 345 3,40 
Center............. 3 Herbert drills........ 65 1,430 4,200 
Rough turn...... 10 24x10 C.M.C. lathes. 20 440 4,400 
( 2 18x8 Mueller..... st 23-5506 
Rough nose...... i 6 24x10 C.M.C.. sel 230 (5506 4,554 
| 1 18x8 McDougall. . 23 506 
Face base... .... 4 20x6 Gardner.......... 48 1,056 4,224 
Face to lengtl.. 3 20x6 Gardner.......... 30. »=—- 660 1,980 
2 3x30 J. & Lio. |... 
Bore and ream.... 4 3x36 Acme............ 
6 wA4I&L..... 5 Sf 9 198 4,752 
2x26 PL& WW... 
Thread nose. . Thread millers....... 25 550 4,400 
ISx8 C.M.C...... - 


ISx8 Waleott..... 


ee pee pn Pa 
— 


Finish turn... 16x6 American... .. .. 20 3440 4,400 
16x6 Champion...... 
18x8S Mueller..... . 

Face to weight...... 20x6 Gardner...... 0... 35 770 4,620 

Round corner, groove 2Ux6 Gardner... 35 770 4,6°0 

. Wave and undcreut.. 20x8 Gardner... ... ... 21 462 4,15 

2x24 & LL. .. 

Recess bass...... ISx8 Mueller. oo... . | 25 550 4,400 


20x10 C.MLC...... 
16x6 Gardner. 


—_—_oeoweoOoe 
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eR Peanti : 
File baas to grg:.. He re 1 tee eos 35 770 4,620 
16x8 Twink... a 

Mill base thread. Thread millers. ........ 36 86700 4,740 
Drill : hole in Nose. . 4-apindle drill eh 200 4,400 4,400 
Tap }thole. ase Herbert drills. 0... 80 1,760 5,280 
Marking. . London air markers |... 125 2,750 5,500 
Saw-off aqjuare on 

base plate. . 6 Racinehacksaws... .. 25 55 3,300 
Pough face base plate , t 20x6 Gardner...... .. 35 770 4,620 ' 
‘ivet base plate... .. 2 Highs speed hammers .. 100 2.200 = 4,400 
Viish face bas > - plate 7 goat Ge ardner..... ; 29 «660 4,620 

c 4 -r s ¢ a 
Band press. ; oe — y paell | ~\ 120 2,640 5,280 
2 20K8 CNC 2 ec 4 S503 
Band turn... ... ‘ 1 18x12 L. & S.. wee 50 1,100 4,400 
1 1) Jenckes.. 

Threading base plates & Automatic (Bridgeport) 10 220 1,760 
Turn base plates. ... 4 16x6 S. Bend... 2... 75 1,720 4,300 


Tn addition to the lathes listed there are on ahi: ll aks exclusive of the toolroom 
1 London 18x12; 1 C.M.C. 20x8; 1 CLM.C. 18x8;1 J. & L. 2x24; 1C. M. C. 20x8; 
1 Gardner 20x6. 

* These machines will be dispensed with. 
metal. Figured from the drawing of the shell) shown 
in Fig. 3 the sum of the allowances amounts to nearly 

pound, and the tolerances of weight on the finished 
cmpty body allow a total variation of 314 02. At A in Fig. 
3 is shown the 18-pounder as originally made. It will 
he noted that it has a threaded base plate similar to that 
in the -£.5-in. shell recently described in’ the Amertean 
Machinist. The manufacture of a shell with this type 
of base plate if all the Government requirements are ad- 
hered to is not nearly as easy a job as it may seem. The 
thread is of the Whitworth standard and is very difficult 
to make and keep correct. The thread alone is not depended 
en to seal the base, Pettman cement being smeared on the 
threads before screwing it in and a final riveting opera- 
tion being performed on the plate to close the base recess 
hermetically. Evervone knows that hammering on male 
end female threaded members loosens rather than ticht- 
ens them. For this reason it is probable that many base 
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plates which were a fairly close fit when screwed into the 
base recess were so slackened after riveting that they 
would not pass inspection. To obviate these difficultiés, 
the base plate shown at B, Fig. 3, was devised. With it 
threading of the base recess and base plate are eliminated. 
The recess is a plain cylindrical blind hole with a fillet 
in the corner. Nothing could be easier to make right 
and keep so. The only extra work with this type of base 
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plate is the turning of the base for the riveting flange 
’, or “angle,” as it is termed in the shop operation. 
This also makes necessary an additional 1 in. of length 
on the blank to provide for the riveting angle. The 
amount of riveting necessary with this type of base plate 
ix a litle greater than that necessary with the threaded 
type, but riveting is a simple operation and does not 
require either a great amount of time or a high degree 
of skill. 

The base plate is a plain cylinder with a rounded edge 
and a conical portion at the back, over which the riveting 
angle is turned in the riveting operation. It is a simple 
piece to make accurately and is turned out on plain en- 
gine lathes. 

The use of this type of base plate, besides calling for a 
shell blank 14 in. longer than with the original base plate, 
requires slight changes In four of the operations, as shown 
in the table attached to Fig. 3.) In this table the threaded 
type of base plate is referred to as the “old” and the un- 
threaded as the “new” type of base plate. Having had the 
burrs ground off, the blanks are taken by the truck gang 
to the drilling machines. 

The drilling operation is, from the viewpoint of time 
consumed, the most important of the machining opera- 
tions. Three different makes of machines are used for 
this operation. There are nine 24t-in. and eleven 25-in. 
Foote-Burt heavy-duty drilling machines, three 2-spindle 
Bertram horizontal drilling machines and sixteen Domin- 
ion Bridge Co.’s air-feed horie (¢! drilling machines, 
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The Sole to be drilled in the blank is 14% in. in diame- 
ter, 834 in. deep. In drilling deep holes the problem 
is not se much the cutting of the metal as the removal of 
the metal after it has been cut; that is to say, the re- 
moval of the chips from the hole to prevent them from 
choking the drill. The difficulty of chip removal is much 
greater with vertical machines than with horizontal ones. 
In vertical machines a drill must be used that will clear 
itself, as it is very difficult to install oil 
or water-tube drills in such a manner 
that they will not sling the lubricant. 
For that reason twist drills have been 
and always will be popular for use with 
vertical machines. They keep the chips 
moving upward, and a small amount of 
the flood of coolant no doubt gets down 
the hole to within a few inches of the 
cutting edges. 

The great objection to twist drills 
at this time is their cost. At the time 
of writing, a 1}3-in. twist drill made of 
high-speed steel, of the length required 
for drilling 18-pounder blanks, costs 
from $55 to $60, depending on the 
make. In normal times the same drill 
can be bought for from $10 to $12. 
The average life of such a drill is about 
450 holes; thus the drill cost alone is 
about 13¢. per hole apart from the labor 
and other charges. 

With horizontal machines the condi- 
tions are entirely different. There is 
no great difficulty in installing oil- 
or water-tube drills. With these = in- 
stalled it is only a question of pressure 
on the lubricant to determine how 
fast the chips shall come out of the hole. With these 
drills the lubricating of the cutting edge is also. set- 
tled, for the Jubricant must go to the end of the hole 
before it can return, bringing the chips with it. 

A further advantage with this type of drill is its low 
cost. The body of the drill can be made of any good bar 
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OPERATION 1: REMOVE BURRS FROM BLANKS 


Machine Used—Dry perinder. 

Special Tools and Fixtures—Wide rest A set In line with the 
wheel center. 

Gages—None. 

Production—One man and one machine, 300 per hr. 

References—None. 


stock, Steel about 60 to 70 points carbon, well ham- 
mered, makes a good stiff shank for such a drill, and 
two high-speed bits costing at the present time 50c. each 
will do as much work as a $60 twist drill. Further, if 
the drill be properly made it will drill a hole that no twist 
drill can approach as regards accuracy. 
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On the Foote-Burt drilling machines two types of 


chucks are used to grip the work. The one shown in Figs. 


machines and was not very satisfactory, but is all right 
for use on the benches, where it ig now used. Rapid 
manipulation was not possible, and the chips gave more 


is for centering the drill at the start of a hole. The 
large part of the bore of B Is a somewhat slack fit on the 
rough shell blank. This cannot be otherwise, as the hot- 
rolled stock from which the blanks are cut varies some- 
what in diameter. The Operator on starting a new hole 
places the bushing B over the end of the blank with the 
drill guiding bushing up, as shown at C. He then runs the 
drill in till the lips are below the surface. The drill is 
then elevated, the bushing removed, the drill lowered to 
cutting position and the automatic feed thrown in, 
The holding jig in Fig. 6 is much better and quicker, 
The two jaws are operated by a right- and left-hand 
screw controlled by the handwheel A. There is plenty of 
space between the jaws so that the chips can be swept 
out when chucking a new blank. Centering at present is 
accomplished in the same way as with the old chuck, but 
a centering device is now being made for these drilling 
machines to center the drills positively, irrespective of the 
diameter of the blank. This drill guide is shown in Fig. 
«. The bracket A is made of steel plate 11% in. thick, 
forged to shape. It is gibbed and doweled to the ways 
that carry the table of the machine. The two arms B 
are pivoted at ( to the bracket A. The swing bolt D 
clamps them securely together at the forward end, and 
the stop EF assures that they always register properly. 
At G is the guide for the drill. The hole G is bored after 
the device is set up in place. The knurled nut on the bolt 
D is easily operated without a wrench: the arms can 


FIG. 6. DRILLING VISE WITH RIGHT AND LEFT SCREW 


then be Swung out of the way and the work placed 
or removed. 

Two Foote-Burt drilling machines are attended by one 
Operator. Their nominal output is 5 pieces per machine 
per hour. A man can, however, do a little better than this, 
but in many of the shops where these machines have been 
forced there has been more or less trouble with breakage, 
so it has been found more economical to run slower. 
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The Dominion Bridge Co.’s air-feed drill is a recent de- 
velopment, Mr. MacDonald, manager of the ordnance de- 


igs. 8 and 9, together 
er A is 7 in. in diame- 


i 


ter and is supplied with air at 90 Ib. per sq.in., giving a 
total pressure of about 3,500 Ib. on the piston and drill. 
The piston rod B is 4 in. in diameter and at its forward 
end is secured to the sliding saddle C. A taper reamed 
socket in the extreme end accommodates the drill shank. 
The drill is hollow, and lubricant under pressure is ad- 
mitted to it through the connection at D. The belt-driven 
pump £ supplies the lubricant at present. The main 
spindle of the machine is 6 in. in diameter. At the for- 
ward end is a heavy combination chuck for holding the 
work. The rim of the faceplate that carries the chuck 
18 used as a brake drum, the band of the brake being con- 
trolled by the lever F. In front of the rear spindle bear- 
ing is a ball thrust bearing G to take the drilling pressure. 
With one of these machines a man can drill 15 blanks 
per hour. 

After the blanks are drilled the work is inspected for 
diameter of hole and thickness of base by one of the 
four inspectors assigned to the drilling department, who 
uses the gages shown in the second operation sheet. Work 
that passes inspection is stamped by the inspector as indi- 
cated in the operation sheet. The checker now credits the 
driller with the number of pieces drilled, the truck gang 
is notified and the work loaded on trucks and trans- 
ferred to the next operation. 

Before passing to the next operation it may be well to 
call the reader's attention to the fact that even the loca- 
tion of the inspection marks has been standardized. 
While this may seem a small matter it is in reality the 
means of saving a great amount of time, for there is little 
expense of effort in looking for a thing when one knows 
just where to find it. The location of the various marks 
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is shown in their entirety in Fig. 10. Besides these marks 
the steelmakers’ heat or melt number must always be kept 
on the work. Before those operations which remove it from 
the work, it must be 
stamped on the side or 
end of the piece, which- 
ever will leave the mark 
uneffaced after the op- 
eration is completed. 
The next operation 
is centering. The cen- 
ter must conform as 
nearly as possible with 
the axis of the hole, 
not the outside of the 


piece. The work im 
place in the jig ts 


shown in Fig. 11 and 
the details of the jig 
in Fig. 12. The work 
A is slipped over the 
vertical post, the leat B 
swung on the pivot C 
to the position shown 
in Fig. 11 and the pin 
DP) entered in the hole 
in the top of the side 
post Z. By referring to Fig. 12 it will be seen that the 
weight of the piece and the drill pressure throw three ra- 
dial locking pieces which prevent the piece from turning. 
At the top of the center post is the wedge-lhke plunger 
A. A helical spring normally keeps it up in the position 
shown. Three radial jaws B are disposed 120 deg. from 
each other around the conical part of the plunger 4. When 


FIG) 7 DRILL GUIDE FOR 
FOOTE-BURT DRILLING 
MACHINES 
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but this operation has been done at the rate of over $1 
blanks per hour for a period of 10.5 hr. 

After centering, the work is again inspected to see that 
there is enough metal all around for the shell to clean up 
properly in the subsequent operations. The inspection 
wage Is a set wing gage with a ball point. and the work 


OPERATION 3: CENTER THE BASE END OF THIS BLANK 


Machines Used—Herbert sensitive drilling machines. 

Special Tools and Fixtures—Centering jig A. Combination 
eenter drill B. 

(Gaages—Wing caliper gage to test if stock will clean up. 

Production—One machine and one boy, 65 per hr. 

References—See Figs. 10, 11 and 12. 


ix marked, all as shown in the third operation sheet 
and Fig. 10. The checker tallies the work, after which the 
truck gang collects and distributes it to the machines on 
the next operation. | 

The next operation is done on 24-in. by 10-ft. engine 
lathes. In the spindle nose there is a plug center to fit 
the hole in the shell blank, and on the nose a driver plate. 
An ordinary lathe dog ts tightened on the open end of the 
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the drilled blank is placed over the post 1t forces. the 
plunger downward, and it in turn forces the three radial 
jaws outward. These simultaneously center the work with 
relation to the hole, grip it and prevent it from turning 
during the centering operation. The 0 eduled= time on 
this operation for a boy is 65 ble oper hour, 


DOMINION BRIDGE ATR-FEED DRILLING MACHINE 


shell blank, the hole in the blank entered on the plug 
center and the center in the base entered on the tail center, 
ail as shown in Fig. 13 and the fourth operation sheet. 
The tool is an ordinary roughing tool; the cut is run 
toward the headstock as far as the dog will permit. The 
operator has two snap gages for this operation, They are 
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30 for the high and 3.320 for the low, a fairly large The inspection for this operation requires the same 
owance for a piece of this diameter even on a rough- gages as those used by the operator. After the blanks 
‘ning operation. The scheduled output for this opera- are passed and marked by the inspector, a boy assigned 
n is 20 pieces per hour. However, if the steel in the to the rough-turning operation makes the first trans- 
inks is not too hard and the tools are of good steel and fer of the heat number from the base of the blank, where 
ll-tempered, a man can average 28 pieces per hour. it was put by the steelmaker, to the side of the shell. 
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SORING BAR FOR SHELL-BORING MACHINES 
FIG. 9. THE HIGH-EXPLOSIVE SHELL-BORING MACHINE 


then Description Stamp, In. Operation Description Stamp, In 
| Drill 1}f im. @hole.......... etree ee Bo Hee Sees, Bae ee Oe t L11 Mill base thread 22... ee Ys 
{2 Center........ ..-.... ceca. ei wae ' L12 Drill } in. @holh... a ee none 
13 Rough turn body....0 6.00 0..00......020200200° 0280. L13 Tap din. @hole... 0 oe ee, none 
14 Rough turn noe:...... ..... Oe eT er ee re } 1.14 Screw in base plugs. 9.000... ee .. none 
5 Face baae........0 0... -.00-... YB sthe i cececata tech Depa asc L15 Saw off square end.....000 00.000... 00 00000... ee eee none 
6 Rore, ream and tap ipsidc..........00..0 0.00.00. cee 1.16 Rough tae plies cc ¢ sos Seed sta hoes elon take es none 
17 Finish turn.........00 0. 0-0 ccc ee ee eee tenes L17 Rivett or roll PU oe) ay Sead ocak end ean nae ae 

Is Face base round corners and rough groove............. 1.18 Finish face plug... 002. ne 

ia) Wave and undercut... ©0000. 020. eee t 119 Banich Prestiny cs hoven acait hoa ek emt em eacaecow hewn a) none 
1g Recess base... eens L20 Band tO Gis. 4 a2! wg on nits nts Pe alee Seared ciensan MEAGES 

All men, whether on piece work or daywork, must stamp all shells as shown above. 


FIG. 10. STANDARD STAMPS FOR OPERATIONS ON THE 18-POUNDER HIGH-EXPLOSIVE SHELL 
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The checker then credits the operator with the work, 
and: the: truck gang transfers the shell blanks to the 
next operation. | | 
‘The next operation is roughing the nose. 
done on 18- and 20-in. engine Jathes. An ordinary 
lathe. dog is tightened on the base end of the blank. 
The live spindle carries a 60-deg. center and driver plate. 


The tail spindle carmes a plug center with a= thrust 


Trarisfer Heat No. from 


Base to Here --. 
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ROUGH TURN 


OPERATION 4: 
Machines Used—18- and 24-in. engine lathes. 
Special Tools and Fixtures—Plug center <A, 
Gages—High and low limit snap gages B and C. 
Production—One man and one machine, 20 per hr. 
Note—Cutting compound used. 
References—See Fig. 13 and Fig. 10 for position of inspector's 

mark. 

collar so that it will turn easily. In the tool post there 
is an ordinary roughing tool. The crossfeed of the tool is 
made with the compound slide. The lengthwise feed is 
under the control of a former at the back of the lathe. A 
roller bears on the former and is kept in contact with it 
hy a fairly stiff spring. The first of these forming at- 
tachments in use at this shop had a plain former with 


CENTERING 


THE BLANKS 


This work 1s 
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a follower of the “kmife-edge” type. This was not 
satisfactory. The next one tried was equipped with: a 
cam groove and roller fitting it. This also proved’ aiu- 
satisfactory, so the present type shown in operatian sheet 
live was installed and -has given no trouble. It is ‘well 
to remember that devices like this should be kept well 
lubricated and should be well protected from. dirt, and 
possible damage. The attachments in-use here “lave “a 
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FIG. 12. DETAILS OF CENTERING 


fairly heavy sheet-iron cover, so made that “it- can’ be 
readily removed. | - es ee 
The feed of the lathe for this operation is away. fram 
the headstock. Two cuts are taken with.an ordigary 
roughing tool, The first one starts at the point where 
the roughing cut in the former operation left off, but not 
quite to the same depth. The second cut is started a lit- 
tle way back on the parallel part of the body and to the 
same diameter as the rough body size. The scheduled out- 
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OPERATION 5: ROUGH TURN THE NOSE 
Machines Used—18- and 24-in. engine lathes, 
Special Tools and lixtures—Former and = rotler A. Plug 


center TB, 
Giages—DProfile gage CC. Over-all length sage TD. 
Production—One machine and one man, 23 per hr. 
Note—Cutting compound used. 
Reference—See Fig. 14 and Fig. 10 for position of inspector's 
mark 
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FIG. 13. ROUGH TURNING THE BODY FIG. 14. ROUGH TURNING THE NOSE 


ut on this operation is 23 per hour, but with every- the inspector’s stamp is affixed to the work, all as shown 
ing going right a man can get out 28 pieces per hour. in the fifth operation sheet. The checker now credits the 
The work is now inspected to see if the contour of workman with the number of pieces passed and the truck 
1e nose is correct and if the length overall is right, and gang transfers the shells to the next operation. 


A Shell Shop Built in 17 Days 
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FIG. 1. JUNE 14, 1915. 9:45 A.M, FIG. 2. JUNE 21, 1915. 3:15 P.M. 


FIG. 3. JUNE 28, 1915. 3:30 P.M. FIG. 4. JULY 5, 1915. 3 P.M. 


This is a little story, practically without words, of how the Dominion Bridge Co., Montreal, Canada, built _the No. 2 
Shell Shop for the manufacture of the 18-pounder high-explosive shell. The shells at the right on the floor In Fig. 4 were 
ade din this shop. It will be noted that the date on this photograph is July 5 and on Fig. 1 it is June 14 
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Miller Designer and Shop 
Superintendents 
By E. P. ArMstTrone 


I have never seen a miller either in stock or in print 
that struck me as having a long enough saddle for the 
traveling table to work on. In the construction of planers 
the bed, or in other words the ways that the table slide 
on, are always of sufficient length so that when the table 
is at its extreme of travel at either end it will lie down in 
the ways naturally; that is, the center of gravity of the 
table or bed is always within the scope of the slides that 
support the movable table. 

In almost all millers the saddle is too short for this. 
When the table travels toward either end a little way be- 
yond the center, the center of gravity gets beyond the 
end of the support; it is useless to say that the slides 
should fit close enough to cause the table to travel in a 
straight line from end to end, because it will not do it. 
especially when mounted with heavy index centers and the 
work, or with other heavy fixtures for manufacturing. 
I realize that in the case of universal millers a long slide 
might interfere when the table is set at an abrupt angle. 
However, the miller could be designed so that the long 
slide would not interfere. It would not need to be wider 
than the oil catcher on the table so that if the table were 
clear, the headstock when swung around at an angle, 
the slide would also clear it. The slide should always be 
long enough so that the center of gravity of the table 
would always be within the slide. 

There have been such rapid advancement and such 
radical changes in millers within the last few years, I 
have been hoping to see somebody heed this plain re- 
quirement. As I expect to be in the market for one or 
more milling machines in the near future, I am much 
interested. 

Another question I should like to see discussed more 
forcibly in the near future in your paper is on the re- 
quirements of a shop superintendent. The scarcest men 
in the country today are men who are capable of satis- 
factorily filling the superintendent’s position not only in 
machine shops, but in various other institutions. There 
is a reasonable supply of skilled workmen, but they lack 
training for superintendents. There seems to be in 
papers like yours a lack of the use of printers’ ink bear- 
ing on the needs in this line. Young men and machinists 
who are ambitious and wish to become superintendents 
should have constantly available pointers and informa- 
tion showing them the things they need to learn to fill 
this important position, because it is not altogether a 
question of skill in cutting iron and machinery, but of 
broad-sightedness, diplomacy and tact coupled with well- 
developed executive ability. 

Men need ability not only to carry out an established 
system themselves in every detail, but to sce that those 
under them do it. A perusal of the want ads in your 
paper every week shows conclusively my contention, 
namely, a scarcity of men for responsible jobs. My 
own experience prompts this letter to you. In my 
vounger days nobody coached me or called to my atten- 
tion the difference between a workman, no matter how 
skillful, and a man filling a position of responsibility. 
And it took me many years to get on the right track. A 
little plain, straight-forward, consistent, wholesome ex- 
position of this subject we!) be of great value to the 
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machine-shop and other industries in this country. And 
do not print it one week and then drop it; but select a 
suitable place in your paper and print a short piece in 
condensed form, yet comprehensive, and leave it there 
constantly. 

I hope these suggestions may help along the principles 
that your valuable paper stands for. 
Ornamental Foundry in Brazil 


The highly utilitarian American usually discards all 
ornament when building his shop and would consider 
unnecessarily ornamental such a foundry front as shown 
herewith. There is, however, another side to the story, 
and it is an open question whether a little more atten- 
tion to ornamentation might not pay in its effect on a 


AN IRON FOUNDRY IN BRAZIL 


city and its people. The group of manufacturers who 
have built on University Ave., Rochester, N. Y., seem to 
feel that this is the case. : 

The illustration shown is the front of the foundry of 
Carvalho Paes & Co., in Rio de Janeiro, Brazil, which is 
certainly more of an ornament to a city than many to 
he found in this country. 

& 

Important Constituents of Steel—The most important con- 
stituent of steel, upon which the nature of the metal largely 
depends, is carbon. Depending upon the carbon content, ordi- 
nary steel castings vary from very soft to dead-hard steel. 


The carbon content in each class of steel castings is approxi- 
mately as follows: 


Class C., per Cent. Special Trade Names 
Very soft ........ Up to 0.15 ‘“Malleable-Iron Castings” 
SOs 640440623 wees O.15 to-0:30: "niecheavwawesean 
Medium........... O80 10 0.40: § 23sebsenowenewas 
WaT 33045 2.33 Vee 0.40 up “40-Point Steel’ 


The effect of silicon in steel castings is chiefly to promote 
soundness and to discourage the formation of blow-holes. 
The average silicon content of steel castings is from 0.25 to 
0.40 per cent., though in “very soft” steel it is sometimes as 
low as 0.15 or even 0.10 per cent. The silicon content should 
not be specified by the purchaser but left to the judgment of 
the maker. Manganese in “very soft” steel castings is some- 
times as low as 0.20 per cent., but in the average casting it 
runs from about 0.40 to 0.80 per cent., or even higher. As 
manganese additions are absolutely essential in the manufac- 
ture of steel, and in .most cases the steel could not be made 
sound at all without it, the manufacturer is in a position to 
know how much he should use and should not be hampered by 
limits imposed in specifications. The effect of phosphorus in 
steel is to produce brittleness in the metal when cold. Hence 
the limits are sharply specified. No steel casting should con- 
tain over 0.10 per cent. of phosphorus, and 0.08 per cent. is 
better. 
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The Small-Shop Grinding Wheel 


By Joun H. Van DEVENTER 


SYNOPSIS—Although often wrongly selected, 
incorrectly mounted, improperly speeded and un- 
favorably used, the small-shop grinding wheel 
plays no inconsiderable part tn getting out the 
work. This article is intended as a help to the 
heller understanding and use of this crude but ef- 
fective shop appliance. 


‘ome day perhaps the creator of “Happy Hooligan” 
1 lead him into a small machine shop and then show 
tn pictures what happens to him. The old fellow must 
vetting tired of the regular routine of mishaps and 
ald appreciate something different, such as getting 
nped with a planer table or being scalped by a driving 
+ But for all-around entertainment let him be in- 


TWO WAYS OF SIDETRACKING THE 


VIBRATION QUESTION 


one exciting. And mind you, I am speaking of the simple 
apparatus found in all shops, which consists mainly of 
wheels and belts—not the “vrinding machine” that is 
nine-tenths machine and only one-tenth wheel. On these 
simple appliances tools are ground, keys are fitted, cast- 
ings are snagged, hurry-up jobs are surfaced, that which 
is too Jong is shortened, that which is too wide is made 
narrow, and that which is rough is made smooth. Yet 
in spite of its broad application, you find in many shops 
that grinding wheels are more abused than used. 

The error that I will attack first, because it is the most 
common one, Is the lack of running balance. 

“What's that, an earthquake?” you ask as you fecl the 
floor beginning to shake and tremble. 

“Oh, no,” is the reply, “it’s Just Tom starting up the 
grinding wheel.” 

One can hardly stand within ten feet of a grinding 
wheel in the average shop without feeling the vibrations 
running up and down his backbone. That this Is an en- 
tirely unnecessary condition is seen when you consider 
that plain grinding machines with wheels running at the 
limit surface speed are practically free from vibration. 
They have to be, in fact, to produce accurate work. The 
result is not obtained by sleight of hand, but is duc to 
three simple factors—a substantial base, true spindle and 
bearings, and well-balanced running parts. 

The first essential of a smooth, quiet running wheel is 
a heavy frame. It is easier for a dog to shake a little tail 
than a big one. Some shop owners sidetrack the vibration 
question, in a manner shown in Fig. 1, by attempting to 
mount the grinding wheel on a springy frame, with the 
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HIG. 3. FOUR METHODS OF MOUNTING GRINDING WHEELS FIG. 4. SAFETY COLLAR MOUNTING 
iueed to a grinding wheel. Picture to vourself the idea that it will absorb vibration. Considering the 


ression of his face after feeling of the wheel with his 
rs or upon taking hold of the “heavy” end of the 
«of work! Imagine him trying to light his “snipe” 
1 stream of sparks. Picture him reclining gracefully 
inst a swiftly moving snagging wheel and then mak- 
a hasty exit with a newspaper held to conceal the 
mages! 
‘ie small-shop owner finds as many ways to make a 
Jing wheel helpful as a Hooligan would find to make 


amount of work that is expected from a grinding wheel, 
it should not be begrudged a sufficiently heavy base. 

It is not uncommon to find shop owners with the idea 
that a grinding head may be shaken together out of the 
erudest kind of material. Bearings and spindles that are 
shaken together in this manner will continue to shake to- 
gether as long as they last. The speed at which a grind- 
ing wheel must run requires not only a smooth, round, 
true and well-balanced spindle, but also bearings of the 
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most improved design, well lubricated and dustproof, 
and the spindle pulley must be carefully balanced. 

“Shall I use a plain bearing or a ball-bearing grinder 
head?” This depends absolutely upon whether you will 
keep the wheel running true and in balance, or allow it 
‘to vibrate. Ball bearings on apparatus of this kind will 
“ave power, especially on wheels that are run idle a large 
part of the time. But there is no make of ball bearing 
that can possibly live under the hammering punishment 
of an unbalanced emery wheel. 

Grinding wheels when received from their manufac- 
turers are likely to be in good running balance: but as 
the density of the material in these wheels is not uniform, 
it is quite likely that after one of them is worn down an 
inch or two it will get out of balance. A means of quickly 
overcoming this is shown in Fig. 2. It consists of bal- 
ancing flanges having light spots, which may be placed 
either opposite or: together, or in any other relation to 
secure the desired counterbalancing effect. The use of 
such flanges is a mighty good scheme and saves time in 
making a wheel vibrationless, 

While vibration is the most common defect of the 
grinding wheel, it is not the most important one, if the 
importance of these things is to be 
measured by their effects on safety. Bad 
Wheel mountings and lack of guards 
have been responsible for more accidents 
than any other causes, [ for one would 
much prefer to stand in front of a cor- 
rectly mounted wheel running 10 per 
cent. overspeed than in front of a badly 
mounted wheel running 10 per cent. 
underspeed. 

Clang! Clang! 

“There goes the ambulance. Won- 
der what’s the matter! Oh, it’s old 
Bill from the Triumph Works—he’s al] 
smashed up. Emery wheel let go and hit 
him. They say it broke three ribs and 
tore off half of his face—mussed him 
Up 80 you wouldn’t know him. Oh, well, 
such things will happen. Say, ain’t this war dreadful !” 

Old Bill will spend the next two months in the hos- 
pital—if he is lucky or (unlucky) enough to live at all. 
When he comes out he will be as complete a wreck as 
any shrapnel-torn victim of bloody carnage. Bill’s boss 
says the war should he stopped—that it’s a shame for 
people to allow such things to happen nowadays. But 
why did he allow Bill to tun his wheel without a guard 
and with flanges that were too small? That crime of neg- 
ligence will stand against Bill’s boss as black as many of 
the war-inflamed atrocities against those who in blind 
anger perpetrate them. You can’t stop the war, Mr. 
Small-Shop Man, but you can make your grinding wheels 
safe! The old excuse that “My work won't allow of a 
guard” is getting threadbare and won't be presentable 
much longer, 

Grinding-whee] guards have been illustrated so fre- 
quently in the columns of the American Machinist that 
[ will not attempt to illustrate them here. Al] reputable 
makers of grinding stands equip them with guards, and 


if the stand is a home-made affair the guard can be also. 
Make the scroll out of 34 or 14-in. boiler plate, and bolt 
on side plate as an additional precaution, Keep the in- 
side diameter of the scroll as near that of the wheel as 


AT PROPER SPE ED 


c Minimum diameter of flange. d Minimum thickness 0 
imum diameter cf recess In taper flanges, f Minimum thickness of each flange 
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possible, so that if a wheel lets go, it can’t get far enough 
to work up much momentum. 

There are certain principles in connection with mount- 
ing a grinding wheel which have been found by experience 
to lessen the risk of breakage. First, the bore of the 
wheel should be about 0.005 in. larger than the diameter 

TABLE 1. MINIMUM SIZES IN INCHES OF MACHINE SPINDLES 
Diam. fit. 7 of a a sa Rr a 
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9 | Hl i 3 Po'otpeiig. y 
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of the spindle, or in other words, an easy fit. The inner 
flange should be fixed to the spindle, either being shrunk 
on and turned in place or mounted as a light drive on a 
sliding key. Both flanges should be recessed so that the 
wheel is grasped by the outer edges of the flanges. Blot- 
ting-paper gaskets should be placed between the flanges 
and the wheel, and the wheel itself should not be clamped 
too tightly. These Principles apply to any one of the 
four methods of mounting, shown in Fig. 3, of which the 


ING WHEELS FIG. 6. BESURE THAT THE SPINDLE 
NUT TENDS TO TIGHTEN 


most common are shown at A and #, being what are 
called the “straight” mounting and the “safety” mount- 
ing Tespectively. Unguarded wheels should be of the 
safety type, with flanges so large that the wheel itself 
does not extend over two inches beyond them, The use 
of these flanges, however, should not be taken as an ex- 


TABLE 2. DIMENSIONS IN INCHES OF TAPERED FLANGES AND 


TAPERED WHEELS WHERESHOODS ARE NOT USED IN 
CONJUNCTION THEREWITH 


& Maximum flat spot at center of flange. b Flat aot at center of wheel. 
flange at bore. e Min- 


Diam, of 
Wheel in a b c d e f 
In. 
6 0) 1 3 i 2 
8 0 1 5 i 34 H 
10 0 2 6 j 4 j 
12 4 4} 6 i 4 
l4 4 44 8 i 54 
16 4 6 10 : 7 i 
18 4 6 12 i 8 ] 


cuse to do without a guard. The ideal scheme may be 
said to be to use both precautions, making doubly sure 
against accident, A well-known form of safety flange is 
shown in Fig. 4, Tt is the product of the Safety Emery 
Wheel Co., of Springfield, Ohio. 

Be sure that the wheel rotates in a direction that tends 
to tighten, and not loosen, the outer flange nut. Vibra- 
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on will cause a nut to dance off of the end of the spindle 
this precaution is not taken, and it is sometimes an- 
oving to have to dodge the wheel that follows, or to re- 
iir the hole in the shop roof left by its exist. The illus- 
ation, Fig. 6, shows the proper thread to use for various 
stations and hands of wheels. 

Grinding wheels cut most efficiently at certain definite 
weds, depending upon the grain, grade and use. Usu- 
ly this speed -is stamped upon the wheel by the makers, 
. terms of revolutions per minute. This does very well 
r a new wheel; but as work is done and the wheel is 
essed, it becomes smaller in diameter, and while the 


Glazed Whee 


“IG. 7. ENLARGING THE HOLE FIG. 8. THINK OF THE 
IN A GRINDING GRINDING WHEEL AS 
WHEEL A CIRCULAR SAW 


FIG. 9. PLENTY OF VARIETIES TO CHOOSE FROM 


‘lutions per minute stay the same the surface speed 
reases and the wheel becomes less efficient. The 
‘me shown in Fig. 5 is a good one to overcome this 
whack in a shop where two or more grinding stands 
in operation. As the wheels become smaller, they are 
1~ferred to spindles of higher speed. Limit pins are 
1, as shown, to prevent getting on a wheel larger than 
roper for the spindle speed. 

. grinding wheel should be thought of as a circular 
. When the teeth are sharp and the cutting speed is 
it. it removes metal freely. Such a wheel is illustrated 
rrammatically in Fig. 8 at A. A “loaded” wheel is 
wnat B, in which the teeth still remain but have their 
es filled with the material being ground, so that cut- 
r is slow. A glazed wheel corresponds to a saw with 
tecth ground away, and is shown at (’. Very fre- 
ntly the tendency of a wheel either to load or glaze 
- be overcome by running at a decreased speed. On 
other hand, wheels which. appear tu be too soft are 
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made to operate correctly by increasing their speed, tak- 
ing care, however, not to exceed tne safe limit. 

There is no excuse for the small-shop owner pleading 
ignorance of good grinding-wheel practice. The Com- 
mittee Report of the National Machine Too! Builders on 
grinding-wheel and machine safeguards was published in 
TABLE 3. DIMENSIONS IN INCHES OF STRAIGHT FLANGES AND 


STRAIGHT WHEELS AND FOR SAFETY FLANGES USED WITH 
PROTECTION HOODS 


A B 
Diam. of Minimum Outside Minimum Diam. Minimum Thickness 
Wheel in In. Dian. of Flange of Recess* of Flange at Bore 

6 2 1 

8 3 2 

10 34 | 

12 4 2 

14 44 3 

16 5} 3} 

18 6 


* Recess to be at least yy-in. deep. 


the American Machinist in Vol. 40 on p. 921. An elab- 
orate table showing the causes of emery-wheel accidents 
was published in Vol. 39, p. 1060. On p. 129 of Vol. 
+42 a comprehensive “safety code” drawn up by a commit- 
tee appointed by the abrasive-wheel manufacturers was 
presented to the readers. All three of these reports, mod- 
ified and combined, were presented in one paper? at the 
recent annual meeting of the American Society of Me- 
chanical Engineers. 
The following extracts are taken from this paper: 


Before mounting, all wheels shall be closely inspected to 
make sure that they have not been injured in transit, storage, 
or otherwise. For added precaution, wheels other than of the 
elastic and vulcanite types should be tapped slightly with a 
hammer; if they do not ring with a clear tone they should not 
be used. Stamped wheels when tapped with a hammer may 
not give a clear tone. Wheels must be dry and free from saw- 
dust when applying this test. . 

Wheel spindles shall be of sufficient length to permit of 
the nuts being drawn up at least flush with the end of the 
spindle, thus providing a bearing for the entire length of nut. 

Protruding ends of the wheel arbors and their nuts shall 
be guarded. 

Flanges, whether straight or tapered, must be frequently 
inspected to guard against the use of flanges which have 
become bent or sprung out of true or out of balance. If a 
tapered wheel has broken, the tapered flanges must be 


TABLE 4. REVOLUTIONS PER MINUTE TO GIVE PERIPHERAL 
SPEED IN FEET PER MINUTE 

Diam. of 

Wheel in In. 4,000 4,500 5,000 5,500 6,000 6,500 
6 2,546 2,869 3,183 3,000 3,820 4,140 
7 2,183 2,455 2,728 3,000 3,274 3,550 
8 1,910 2,150 2,387 2,635 2,865 3,100 
10 1,528 1,720 1,910 2,100 2,202 2,485 
12 1,273 1,453 1,592 1,750 1,910 2,070 
14 1,091 1,228 1,364 1,500 1,637 1,773 
16 955 1,075 1,194 1,314 1,432 1,552 
18 849 957 1,061 1,167 1,273 1,380 
20 764 860 955 1,050 1,146 1,241 


carefully inspected for truth before using with a new wheel. 
Clamping nuts shall also be inspected. 

The work rest must be kept adjusted close to the wheel 
to prevent the work from being caught. Work rest must 
be rigid and always securely clamped after each adjustment. 

A speed of 5,000 peripheral feet per minute is recom- 
mended as the standard operating speed for vitrified and 
silicate straight wheels, tapered wheels, and shapes other 
than those known as cup and cylinder wheels, which are 
used on bench floor, swing-frame and other machines for 
rough grinding. Speeds exceeding 5,000 ft. may be used upon 
recommendation of the wheel manufacturers, but in no case 
shall a specd of 6,500 peripheral feet be exceeded. 

A wheel used in wet grinding shall not be allowed to 
stund partly immersed in the water. The water-soaked 
portion may throw the wheel dangerously out of balance. 

Work shall not be forced against a cold wheel, but applied 
gradually, giving the wheel an opportunity to warm and 
thereby eliminate possible breakage. This applies to starting 
work in the morning in grinding rooms which are not heated 
in winter, and to new wheels which have been stored in a 
cold place. 


I1Copies of this report may be obtained from the A. S. M. E. 
by mentioning its title, “S:ifety Code for the Use and Care of 
Abrasive Wheels,” and Iinclosing 10c. with the request. 
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Machining an Eight V-Motor 


By Roperr Mawsowv 


SY NOPSIS—In this article are shown the first op- 
erations used in mach tning the casting of an eight- 
cylinder V-type automobile motor. The operations 
in sequence are milling, drilling ani boring, 


On page 19 is shown and described the only single- 
casting, eight-cvlinder V-type automobile motor made, 


Fig. 7 


Figs. 1 and 1-4 


Operation—Milling parting line of cylinder. Located on 
Steel pads A On angular Surfaces previously machined. Straps 
Iv are then slid on the casting ang nuts tirhtened to hold the 
Part securely, three fixtures being used at once. Use 16-in. 
inserted cutter: Speed, 16 r.p.m.; feed, 0.19 in. per revolution. 

Figs. 2 and 2.4 

Operation—Milling cam Bear-housing Surface on cylinder, 
Placed on steel pads and located by the knob screws A, Held 
down with straps on each side, as DB. Use 10-in, inserted-tooth 
cutter at 65 r.p.m., 0.13 jn. per revolution 


Firs. 3 ana 3-A 
Operation—Machining locating holes {n cylinder Placed on 
steel pads A, foreed back against locating Plurs B with 
Screw ©. Cover dD dropped on posts held with open washers 
and knurled nuts EL Knob screw F tightened on Castine to 
hold it in bosition,. 
Holes Machined—tTywo Mo acin., drilled, 


Figs. 4 and 4-A 

Operation—-Drilling holes in evlinder at cover end. Cust- 

ing located by two Pins that fit into reamed holes: two Straps 

then tightenca to hold the Dart in position. 

Holeg Machined—six 4-in. drilled Which 
With 4y-in.-tr, S. F. threads. 


then reamed to !2 jn, 


are later ta pped 


It is a distinct departure in motor design and is 
the product of the Ferro Machine and Foundry Co., 


Cleveland, Ohio. This article is the first of three that 


will show all of the tools and operations in machining 


the cvlinder casting. The first operation is milling the 
parting-line surfaces. Afterward two holes are drilled 
and reamed in the parting-line flange. These holes, 
by meaus of pins are used for locating the other tool 


4495 "es 


Fig, 5 


JIGS AND FIXTURES FOR FIGHT-CYLINDER V-MUTOR WITH PIECES IN POSITION 


Figs. 5 and 5-A 
Operation—Drilling for of] tube. Cylinder located by two 
pins set in rexamed holes and held in position with four straps. 
Holes Machined—One To-In. to suit tube and one 4 -in. 
Figs. 6 and 6-A 
Operation—Milling small boss: s. Casting located by two 
pins fitting tin reamed holes and held in place with four straps. 
Positions determined for various machined Surfaces by index 
pin A fitting in bushed hole ana operated by a lever, 
Surfaces Machined—vValve and water-intake pads, using 
2-in. mill; speed, 145 rp.m.: feed, 0.04 in. per revolution. 
Figs. 7 and T-A 
Operation—Rough-boring eyvlinder., Casting located by 
two pins fitting in machined holes, hela in place with four 
Straps, as A. Screws 2B tightened to assist in holding them. 
Holes rouxh-bored with tools Cc. Casting taken out, turned 
180 deg., relocated, and four holes p bored 
Holes Machined—tignt bores, 


Figs. 8 anda S-A 
Operation—Finish-boring Cylinder casting, located by two 
Pins fitting in reamed holes, then held down with four straps. 


Position obtained with index pin Operuted with the lever A 


ond loeke@ with the handle B. Four holes are bored to size. 
the tools being Piloted in hardened bushings at the lower end. 
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Getting Paid for Hnowing How 
By W. D: Forses 

Ira Clark was a Down-Easter. He came from some- 
where in the State of Maine and had been working for 
O. B. Jennings for a number of vears. He was a real 
machinist, not one of the old-time talkative type who 
is always telling how much more he knows than the fore- 
man or boss, but an old workman right up to date. His 
tool box had the very latest stvles of micrometers, depth 
gages and all the other obtainable new tools. One of his 
peculiarities was that he never seemed to do a job like 
anvone else, and seemingly took pride in this. 

Jennings used to offer work to his men at a fixed 
price, so much for the Job, and they alwavs made big 
money at it. One day three or four barrels of brass cir- 
cular disks came into the shop, and Ira got the job of 
doing the machine work on them. The disks were a little 
over 7% thick, the largest being 214 in. in diameter 
and the smallest one 1% in. They all had a % hole 
that had to be reamed. All the diameters varied, and 
thev had to be exact. I think they were used for a train 
of gears, but I am not sure. Anyway they were ordered 
in sets, and Ira took them at so much a set. The first 
thing he did was to plane up a shallow V-block large 
enough in the angle to take the largest disk. This he 
used to center the various sizes of disks for drilling 
and reaming. 

He hired a young lad to do this work, but very much 
to our surprise he did not drill all of one size of disk 
at a setting, but shifted about every two hours. While 
the lad was doing this shifting and reaming work, Ira 
made three arbors out of tool steel, like Fig. 1, also some 
steel disks a trifle smaller than the diameter of the vari- 
ous brass disks that had to be turned. Of course he 
hardened the ends of these arbors and fitted a nut to 
them; then he fitted up a plate of cold-rolled steel, which 
was an inch thick, for a tool holder. The tools were 
pieces of 43,-in. drill rod and were held in place in the tool 
holder by setscrews, as in Fie, 2, By the time he got the 
tools and arbor ready the boy had drilled and reamed a 
lot of blanks. These Ira slipped on the arbor, putting 
five disks of each size, together with the steel spacing 
disks between them, and drew them up solid with the 
nut. Then he bolted his tool holder to the carriage of 
his lathe, packing it up to the proper height and setting 
each tool so as to finish the disks to their proper diameter, 
By this method five sets of disks were finished on each 
arbor, and the boy was kept busy filling the two spare 
arbors while Ira turned the off disks, 

Another peculiar thing about Ira Clark was that he 
made money whenever he got the chance, and he never 
let a chance slip. We boys questioned him as to the value 
of doing this job T have described and suggested that 
he would have saved making his multiple tool post by 
machining one size of disk complete and then taking u 
another size. Tra adinitted this, but rather chuckled to 
himself when he said that he would make more money 
that way. This astonished us, but we got on to the idea 
a few days later, 

Tt seems that the man who had ordered the work came 
into the office in great trouble, as he had te have some 
of the set of disks at once and could not wait until each 
size was machined up. So Tra was sent for by OL B. to 
find out how much more jf would cost to break up and 


fet out some sets in a» hurry, 
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Tra shook his head and looked very thoughtful, and it 
was finally agreed that he was to get 20 per cent. more 
on his contract if he could get out 50 sets in the next 
three days. If he could work overtime and get out the 
50 sets by the next evening there was an extra five-dollar 
bill in it for him. Ira did hot work overtime of course, 
but the man got his disks and we questioned Ira as to the 
fairness of the transaction. 

“Well,” said he, “I look at it this way. My hair is 
gray and I am getting old. I would have a mighty hard 
timé getting a job if T lost this one. The years that have 
gone have taught me something, and I think I have the 
moral right to use the knowledge which those years have 
given me. O. B. Jennings got his money, and I did him 
no injustice. The customer got his work when he wanted 
it and was satisfied, got more money because my ex- 
perience had taught me that when a job like this one 
comes along, part of it is always wanted in a hurry. 1 
simply used my brains to meet conditions, and I asked 
pay for it. A banker does not lend money without gret- 
ting interest on his capital, and my capital is my brains 
and hands; but most machinists seem to use only their 
hands when it comes to making money.” 

Several months after this, O. B. Jennings put in 
three automatic screw machines and got a big job fox 
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FIGS. 1 AND 2, TOOLS FOR TURNING BRASS DISKS 


them. A demonstrator came down and started them up. 
All went well for a while until trouble aroxe from the 
stock running bad. Some of it worked up as nice and 
smooth as could be desired, then a bar would be found 
that worked so rough that if von tried to Wipe it off with 
a piece of waste it would look like a woolly lamb. The 
man who sold the stock could not account for it, and the 
thouble continued for about a week; but after that all the 
Work came out nice and smooth, 

This is what had happened. Ira had watched the 
trouble, and after the salesman had come over to investi- 
gate once or twice, Ira told him that for fifty dollars he 
would show him how to Overcome the difficulty. In a 
very few days the troubles ceased. Tra got his fi fty. 

The cure was so simple that when we found out what 
had occurred we thought. that Tra’s price was pretty high, 
but there again Tra contended that “know how” should be 
paid for. All Ira did Was to tell the salesman to have 
the operator of the screw machines, if a bar started to 
cut rough, take it out and reverse it: and that did the 
trick every time. We did not get the philosophy of the 
thing at all, so we asked Tra about it. 

ITe took a lead Peneil from his pocket and opening his 
knife, started to sharpen the pencil in the usual way, that 
is, cutting from the outside toward the lead. This made 
a nice smooth surface: but when he reversed the opera- 
tion and tried to cut from the lead toward the outside, 
he cut against the grain and gota rough result. 

“OF course,” Tra said, “there are Materials which do 
not act in this way, but T have found that very often 
stock cuts better when it Is led to the tool in the diree 


Hon In which it is drawn. 
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Metal-Working Machine 


Market 


in “Switzerland 


By Lupwig W. SCHMIDT 


SY NOPSIS—The war has brou 


' ght great indus- 
trial handicaps and econom tc hardships to Switzer. 
land. Cut off from natural Huropean markets both 
for the purchase and the sale of com modities, she 
has to turn to the United States for materials and 
machines. The Swiss demand for machine tools has 
Leen greater than ever before and seems destined 
fo continue throughout the period of the war. 


The export of American metal-working machines to 
Switzerland was not large during the second half of 1914 
and the first half of 1915. For several months, however, 
an increase has been noticed, and some manufacturers 
ay that they have recently received larger orders for 
metal-working machines for the account of Swiss buy- 
ers than ever before. This confirms information from 
Switzerland to the effect that the country has undergone 
&@ considerable change in her economic conditions and 
now seems ready for a forward movement, 

Switzerland has suffered greatly from the war. The 
little republic has been completely hemmed in by the 
fighting nations and consequently has not been able to 
develop on a scale in keeping with former Years. For 
some time it looked as if the war would create a serious 
economic crisis, This danger is now gone, happily, and 
manufacturers are heginning to make ready for the com- 
lug business revival. Ty addition to these hopeful signs 
comes the influence of the econonne isolation which the 
country has suffered since the outbreak of the war. 
Switzerland has not ouly been cut off from some of her 
hest markets, but she has also been unable to buy many 
things which she has been accustomed to obtain from 
abroad. For Instance, the large imports from Germany, 
France and England failed nearly entirely. 

It has taken some time for the country to accommodate 
itself to the new conditions and to begin to make some 
goods which were withheld from it by the war. The most 
difficult problem of course has been the feeding of its 
population. With the coming of the harvest of the past 
autumn and through agreements with the warring na- 
tions, this situation seems to have been greatly relieved. 


SWITZERLAND’s DirFicutty x Ctertixe MANUFACTUR- 
ING SUPPLIES 

Another. difficulty that has retarded a revival of indus- 
trial enterprise has been the unwillingness of the nations 
around the republic to Jet her have any sort of industrial 
supplies, owing to the danger that they might reach an 
enemy by way of Switzerland. This restriction has af- 
fected the trade of the republic in many directions. The 
formation of a Swiss Foreign Trade Trust of the same 
character as like Institutions in Holland, Norway and 
other countries has removed this distrust, and Swiss man- 
ufacturers can now buy their supplies direct. The only 
marked difficulties remaining are those of labor and trans- 
portation, As there is the continual danger that parts 
of the contending armies on both fronts may enter Swiss 
territory, Switzerland must keep part of her army mobil- 


Oa 


ized, to secure her neutrality against any transgression. 
Further, she has to rely on the good will of all the coun- 
tries around her for the transportation of her outgoing 
goods as well as of those destined for her. France has 
done her best to secure an outlet for the trade of the 
small republic, but this outlet has been frequently inter- 
rupted, and even now complaints are heard about lack 
of car facilities. One cannot expect the French railways 
to take overmuch trouble with that sort of traffic when 
transportation facilities are urgently needed for other 
purposes. | 

American manufacturers Wishing to ship to Switzer- 
land ought to consider carefully the traffic conditions, so 
that they will not see their goods held Up unnecessarily 
by consigning them to crowded ports. As a rule the 
shipper is able to advise on this point. 


SWITZERLAND as \ BUYER oF METAL-Working 
MACHINES 


Switzerland, according to her own statistics, is not a 
large buyer of foreign metal-working machines, Only 
$1,250,000 worth enters the country Yearly. The reason 
for this is that she is wel] able to take care of a large part 
of her own consumption. Swiss metal-working machines 
are of good quality and of course especially designed and 
constructed for the needs of the market. Also Switzer- 
land has even been able to keep quite a respectable export 
business in comnparison to the country’s industry, sending 
every year to foreign markets metal-working machines of 
a value of about $500,000. 

The demand for machinery, however, is not limited to 
metal-working machines, Tp fact Switzerland is a cop- 
siderable buyer of many classes of machines, The eXx- 
tent of that trade is best shown by the accompanying 
list, giving the imports for 1914 and 1913.) OF course 
the figures for the last year are rather misleading and 
may tend to discourage American manufacturers, 


SWISS MACHINERY IMPORTS 


1613 1914 

Bollers of iron and REO ET fo os int ho $464,260 $364,160 
Boilers of other metals.......000, 00007 29,040 21,460 
Spinning machines ..... 1111502 2° 11117" 450,200 231,540 

OTE ea be AGS Sots edie, Sak oe late a Wa ga 89,300 594,460 
Weaving she U6 Si en et Se RC 113,820 87,000 
Knitting machines ..1.1 11122220 011177 ‘ 70,840 49,600 
Embroidery machines .......... 00 ; 273,380 55,740 
Sewing machines ....112)201iiiiittt: 495.480 272,040 
Printing machines. 722220112120 00t2t 492,820 310,540 
Agricultural implements ....../02 2°77" 143,320 122,280 
Agricultura] machines ........0.0./77) 496,100 316,620 
Electrical machines ....1)) 22112011117: 308,560 274,960 
y aper MACHINES. weirs esa yccok et 283,080 266,640 
Flour-milling machines ............/7° 36,90 26,480 
MW AtORWNECIN, is tess canscet tk 149,100 92,980 
Steam prime movers.....000. 0227000 ° 77 130,280 98.800 
Metal-working machines .......,..,../ 1,240,850 825,040 
Other MAChINGS 2s cies ac wea oe ee 2.373,400 1,657,660 
RULOMODUCS 5 codon oe 1,520,000 1,520,000 
VOCOMOUN CH 2S cd acct ea gy ce 62,800 98,880 
Internal-combustion motors .........., 101,940 108,000 
Brick-making machines ....1.1)21°7°°" 213,620 290,980 


Only the last three classes show an increase. The 
small gain in the import of Internal-combustion engines 
has most likely continued, because Switzerland has a well- 
developed automobile-building industry that has pros- 
pered during the war. Not only have large orders been 
received from the Swiss Government for cars for mobiliz- 
ation purposes, but the export» of motor cars were fairly 
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large to Germany, France and Austria during the begin- 
ning of hostilities. The influence of the war on automo- 
bile exports can be easily seen from the fact that the 
sale of chasses has increased from $921,400 in the first 
half of the year 1914, that is, before the war, to $1,738,- 
000 in the second half. , 


EXPorts anp Home CoNSUMPTION oF SWIss MACHINES 


Not all of the machines imported by Switzerland can 
be supplied conveniently by the United States. Many of 
them are machines for special purposes, the sale of which 
depends upon the industria] methods employed; for ex- 
ample, some of the knitting, Weaving and lace-making 
machines. In fact in many of these machines Switzer- 
land has been able to develop types of her own which are 
in demand in other countries. | 

Switzerland has a fairly large machine-building indus- 
try, considering the size of the country, and her manufac- 
turers had developed the industria] possibilities of the 
market rapidly during the years immediately before the 
war. The import of boilers, for instance, is small in com- 
parison with the number made at home. There is a 
highly developed industry for lace-making and knitting- 
machine manufacture. Agricultural machines and print- 
ing presses are also built. In printing machines the 
country has been able to produce a product of inter- 
national fame; the agricultural machines find their sales 
mostly in Switzerland itself. Her internal combustion 
engines are widely exported and sell readily, for they are 
of good construction, Further, there must be mentioned 
the electrical industry of the country. One of the largest 
electrical enterprises of the world is located in Nwitzer- 
land, and the import as well as the export of electrica] 
machines is large. This latter industry finds good sup- 
port in consequence of the Seographical position of the 
country, which is very favorable to hydro-electric devel- 
opments. 

All of these industries have exported, and the impor- 
tance of their foreign trade may be seen from the table 


herewith. 
EXPORTS OF swiss MACHINERY 
1913 1914 

Rollers on anne wh eitiiieciake 0 2,659 
Bollers Of iron and steei.)!1/1 227 1t7 7 $391,500 $ Disaee 
Spine ot other metals...) 11/110 ttt 63,520 2:700 
Loony eh, machines, 3.00 ferns s 467,604 387,200 

leave eee 936,280 875,640 
Weaving PACES Gtthonacs eos eae 566,060 372,300 
Knitting Hie ete acerca rae? 325,940 285,180 
FNS eS calcite, 550.460 373.920 
Flow eat masehines |. ee teae: 4.070.600 3,115,660 
Steam milling machines’ /!121 07171 17- "+ 1,650,800 1,238'900 
Titer eek, es eres 2,098,840 1,180,000 
Internal-combustion motors .. 0007 2,181,180 1,750.060 
Metal-working machines’...0111 777 "7"" 87.740 476.060 


The export of all those niachines has been reduced dur- 
ing the last year, and in every case the reduction can be 
traced to the Influence of the war. 


SUDDEN DEMANp FOR MACHINES Tlas Comer AS A Resutr 
OF THE War 


The sudden demand for all kinds of machines from 
Switzerland, especially for metal-working machines, 
seems to have come as a surprise to many American man- 
ufacturers. Those who knew the economic conditions 
there can, however, hardly be surprised at this develop- 
ment, as the country has been Practically starved of her 
machine imports during the past twelve months. How 
serious the effect of the war must have been on the recu- 
lar supply of machines can be seen best from statistics 
supplied by the Verein Schweizer Maschinen Industrieller 
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(Union of Swiss Machinery Builders) which compare the 
records of the first and the second half of the year 1914 
and. were made especially to show the effect of the war. 
The tabulation shows that the whole import of machines 
was cut to about half the normal amount in-the second 
half of last year, and leaves no doubt that the Swiss 
manufacturers must have felt the shortage very seriously. 

This association includes the leading machinery 
builders of Switzerland and has 154 members, employing 
36,123 workmen. Most of its members are in or near 
Zurich, although the Canton of Berne is another im- 
portant industrial center. The Swiss market is not very 
difficult to work, and in many cases manufacturers have 
relied on agencies in southern Germany or Paris for this 
business. An agent of course has better facilities for 
studying the demands of the market while in its center, 
and Zurich is possibly the best location for establishing 
a local agency, 


Prospects FOR SALE OF MACHINERY IN SWITZERLAND 
IN THE IMMEDIATE Future 


Undoubtedly there is much business just now to be 
had in Switzerland. Whether this will hold on is difficult 
to say. There are several industries, as the famous 
Swiss silk and the lace making, which export to the whole 
world. But much of the Prosperity depends upon the 
so-called travelers’ industries—hotels, summer resorts and 
the like. 

Should the available wealth of Europe be seriously 
curtailed, this would mean that Europeans would not 
Visit Switzerland as much as before, and such an event 
would spell ruin for a large percentage of the Swiss pop- 
ulation. Consequently nobody can wish more fervently 
for an early end of the present struggle than the Swiss. 

As regards metal-working machines at present, it seems 
that very little choice is left to Switzerland other than to 
buy in this country as long as the war lasts. Neither of 
her former suppliers is able to care for her wants. Be- 
fore the war Germany had the lion’s share in Swiss im- 
ports of metal-working machines, supplying about $750,- 
000 worth annually. The imports of American machines 
had not been so large but were increasing. In 1914 there 
Was $22,627 worth of metal-working machines exported 
by the United States to Switzerland. This figure has 
been greatly exceeded during 1915, with Prospects of still 
larger sales in 1916, 


By GILBerr J. MArion 


When a combination drill and countersink breaks off 
in the work it is usually difficult to take it out. The 
breakage js generally caused by the drill part binding. 
If this is ground off center as shown, one lip will be 
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AVOIDING BREAKAGE OF CENTER DRILLS 


longer than the other and will cut a hole larger than 
Itself and seldom break. Sometimes through careless 


feeding the point will break off, but even then it will be 
found to be free in the work and will come out easily, 
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The Ferro Eight V-Motor 


On page 14 is printed the first of a series of articles 
describing the tools and methods used in manufacturing 


the eight V-motor shown in the illustration. 


This cylinder is made with what is on four- and six- 
and upper crank case cast 
This arrangement lends itself admirably 
to a simplification of the manufacturing operations, as 


cvlinder motors the cylinder 
in one part. 


the bases and other surfaces may be machined easily, 


The lower crank case, or vil pan, Is a light pressed-stee] 


stamping. 


tached to the cylinder, 
head cover, which carries the separate plugs. 


The valves are operated by a camshaft fitted with 16 
The bore of 


integral cams through roller-valye lifters, 


THE FERRO EIGHT V-MOTOR 


the cylinders ix 3 in. and has a3l-in. stroke. The crank- 
shaft and the camshaft are each fitted with three bearings 
of sufficient diameter aud length to insure the desired 
rigidity. Recently one ef the motors was given a 300-hr. 
endurance test, which was equivalent to a car traveling 
35 mi. per hr. at a motor speed of 1,500 r.p.m. for a 
distance of 11.000 mi. 

After the test the parts were examined and measure- 
ments taken. Tn every case the wear was inappreciable, 
the greatest wear being on the connecting-rod bearing, 
which was only 0.0008 in. The main bearings showed 
a wear of 0.000L in, The construction was babbitt against 
the crankshaft for the connecting-rod bearing and a hard- 
ened-stee] connecting-rod against phosphor bronze for 
the middle bearing of the rod. 

z= 


Charts for Strength of Gear 


Teeth--Marx Formulas 
By Jousx B. Peppie*® 
The most recent investigations into the strength of cast- 
iron gear tecth have been made by Guido Hf. Marx and 


Lawrence FE. Cutter. The main purpose of the study was 


—— a 
*Professor of machine design, Rose Polytechnic Institute. 


The motor is what is known as valves-in-the- 
head-type motor and is carricd in a separate casting at-— 
Over this is fastened the cylinder- 
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to determine the effect of an increase of pitch-line ve- 
locity upon gear-tooth strength. The first series of ex- 
periments, reported to the American Society of M echani- 
cal Engineers by Professor Marx in 1912, covered speeds 
up to 500 ft. per min, The second series, reported by 
the investicators Jointly in September, 1915, extended 
the range to 2,000 ft. per min. This latter paper was 
reviewed editorially in Vol. 43, p.-610. 

The summary of these studies gives two formulas—the 
first for the strength of cast-iron, Brown & Sharpe, 1414- 
deg. involute gear teeth; the second for cast-iron Fellows, 
“0-eg. involute, stub gear teeth. Tables are also included 
for two of the factors—v, the velocity coefficient, and a, 
the arc-of-action coefficient, 

These formulas are somewhat complex, as each con- 
fains seven variables. To increase the ease of their use 
in the hands of designers, each has been plotted in the 
form of a full-page alignment chart (see Charts 1 and 2), 
Following the customary arrangement, the original for- 
mula and a brief explanation of how to use the chart 
accompany each. | 

The notation for the formulas follows: 

W = Safe equivalent load at pitch line, pounds; 
S= Modulus of rupture = 36,000 Ib. per sq.in. 
for cast iron; 
p = Circular pitch, inches = pitch are; 
f = Width of face of gear, inches; 
n = Number of teeth in gear ; 
hk = Factor of safety : 
Suggested values: I = 4, for steady load, no reversal 
of stress ; 
k = 6, suddenly applied load, no 
reversal of stress; 
k = 8, suddenly applied load, with 
reversal of stress, 
v = Velocity coefficient (see tables) ; 
= <Are-of-action coefficient (see tables). 

The tables for + and a are also given, although these 

values are plotted on their proper scales on the charts. 


VALUES OF yv 


v————___, VY __" 
Pitch- Brown Fellows Pitch. Brown Fellows 
Line & Sharpe 20-Deg. Line &Sharpe 20-Deg. 


Velocity, 1414-Deg. Involute Velocity, 14!'3-Deg. Involute 


Ft.-Min. Involute Stub Tooth Ft.-Min. Involute Stub Tooth 
0000 1.000 1.000 1100 0,470 0.540 
100 0.795 0.825 1200 0.455 0.525 
200 0.730 0.755 1300 0.445 0.515 
300 0.675 0.705 1400 0.435 0.505 
400 0.635 0.665 1500 0.430 0.495 
500 0.595 0.635 1600 0.420 0.485 
600 0.565 0.615 1700 0.415 0.475 
700 0.540 0.595 18900 0.410 0.470 
&00 0.520 0.580 1900 0.495 0.460 
900 0.500 0.565 2000 0.400 0.450 
1000 0.485 0.550 aa die os etakce 


VALUES OF a 
Co ereepond ins as 


Number of ellows 
Brown & Sharpe 20-De 


Teeth in -Involute 


Engaging Gears 14! -Deg. Involute Stub Tooth 
Single tooth engayes - 1.00 1.00 
12” ‘2 Br 1.10 1.12 
20 30 1.15 1.20 
30 30 1.47 1.22 
30 40 1.60 1.24 
30 60 1.60 1.25 
30 kO 1.60 1.26 
30 100 1.60 1,27 
30 Rack 1.40 1.29 
100 100 1.60 1.31 
100 Rack 1.60 1.3 


In using these charts in design, it should be borne in 
mind that the experiments on which they are based were 
made with cast-iron gears only and with small pitches— 
10 diametral pitch in the case of the Brown & Sharpe 
gears and 10/12 diametral pitch in the Fellows gears, 
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Effective Hand Wire Benders 
of Various Types 
By F. C. Masox 


In manufacturing plants where springs are used that 
are made of wire, and not in sufficient quantities to 
warrant an automatic machine, the hand bender is em- 
ploved. ‘These benders make from 1,000 to 20,000 springs 
per day. The amount varies with the size of wire and the 
humber of operations. This article will desembe and 
illustrate some of the elementary bends and simplified 
methods of making them. 

There are three movements that may be used to pro- 
duce almost any shape. These turn, brake and form with 
a die. The die may be actuated by hand power or in a 
punch press. 

There are a great many ingenious machines made em- 
bodving a combination of these movements. Fig. 1. 1s 
a view of a simple machine with which to make a 
spring with two extended ends, eaeh spring having one 
or more tension coils, The spring is shown at /. 


a4 
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FIG. 1. SIMPLE SPRING BENDER 


Ais the forming pin, C the clamp stop and B the clamp. 
With this bender the handle shown at J) can be used 
satisfactorily. 
. The stop which vages the length of wire for the start 
is not shown. The wire is slipped into the clamping 
device against the stop, is clamped and the desired num- 
ber of turns made with the handle, which wraps the 
wire around pin A. This pin should be made of tool 
steel hardened and drawn down to a blue color, leaving 
it hard enough not to dent and still as strong as pos- 
sible. The clamping device should also he hardened. 
Kies. 2 and 3 show two forms of brake for bending 
wire at an angele. They are both made on the same 
principle, but their adaptation for this purpose makes a 
ereat difference in the output. The brake is at A; J is 
the brake block and C’ the slot to hold the wire. It is 
obvious that by changing the side of the form any angle 
from 30 to +5 deg. can be produced. This brake prin- 
ciple is very useful in wire-bending machines and can 
be used in many combinations. The bends shown at 
wre made by this bender. 
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Fig. + shows another modification of this principle, 
which T believe is original, This bender bends simul- 
taneously two right angles, as shown at B. 

There are two brakes AA working right and left, ac- 
tuated by one lever or handle C. These two brakes mesh 


WIRE AT AN ANGLE 


FIG. 2. BRAKE FOR BENDING 


together, using gear teeth to actuate the one opposite 
the handle. IT have used one of these for several years 
for bending No, 12 door-spring wire that was only 33 
in. on the inside. The gear segment was 54 In. In out- 
side diameter, using a 20-pitch cutter to cut the teeth. 

Fig. 5 shows a form of bender made to produce the 
hook shown at //. With this type of bender one can 
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FIG. 3. ANOTHER VIEW OF 
VARIOUS WIRE ANGLES 


BRAKE FOR BENDING 

make rapidly almost any shape of flat work, all the bends 
heing made on one block, It is only a question of having 
the pins of the proper size, located in the right place. 
and of handles to fit for the desired turns. The design 
shown will exemplify the principle. Tlandles similar to 
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that illustrated and at D in Fig. 1 should be used with 
this bend. 

The wire is placed between the pins against the stop 
-1, and with the handle shown in Fig. 1 the wire is bent 
out as indicated by the dotted lines C. The eyelet is 


r 


FIG. 5. RAPID-ACTION HOOK BENDER 


completed with the handle G. Next is taken the wire 
with the eyelet and the eyelct put over the pin for a gage. 
The first operations are then repeated, which produces 
the hook as shown in position at F. Benders made 
in this manner are cheap and efficient. 
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20-In. Faceplate on 10-In. 
Lathe 


By Martin FoGEL 


The great variety of work which falls to the lot of the 
average job or experimental shop compels it to make 
use of all sorts of makeshifts to turn out the work with- 
cut a prohibitively Jarge equipment. 

One job which fell to our lot gave promise of repeat 
orders and was therefore valuable enough to take pains 


with. We had to produce a large quantity of 18-in. 
fiber and brass rings from -5-in. stock. 

The only available lathe was one with a 10-in. swing. 
It was out of the question to have the rings done out- 
side, as we wanted that work ourselves, so I designed the 
fixture shown in the illustration. It has served the pur- 
pose first rate and has been of use on other similar work. 
It increases the swing from 10 to 20 in. It is not suit- 
able for heavy work, though that is but a matter of 
proper construction. 

The frame is a casting F, machined on the bottom as 
shown and has a V groove to fit one way on the lathe 
bed. The long slot S allows the bolt Z to be dropped 
through from the top. The gears B and C are a pair of 
standard change gears of the lathe. Gear C is keyed to 
the spindle of the faceplate 77. Gear B acts as an idler 
and direction changer for the gear train. The stud D 


i 
Section XX 
LARGE FACEPLATE FOR A SMALL LATHE 


.8 screwed into the boss cast on the frame. Gear A Is 
made from an old faceplate and screws on the headstock 
spindle in the usual way. 

To use the fixture, the frame F’ is placed on the way 
as shown, with the gears B and A in proper mesh, and 
fastened with the bolt. To the faceplate H is attached 
the 20-in. wood disk G, on which the work is mounted. 

The tool rest FP is a bar of machine steel bent so as to 
bring its upper edge parallel with a line passing through 
the center O. This is necessary to prevent the hand tool 
shown by the section T from digging into the work. The 
working end of FR is really very short, being limited by 
the tool carriage, but for the sake of illustration it is 
shown longer. 

The new center O is set back of, as well as above, the 
lathe center. The bosses on F' were so laid out as to 
bring the edge of a 20-in. disk in the same relative posi- 
tion as that occupied by the front edge of a 10-im. disk 
on the old center. Since we had only hand turning to 
do, we found the tool rest R sufficient. The lathe tool 
post, being so far below the new center, does not lend it- 
self very well to cross-feeding. The lathe was run on 
the low pulley, the large diameter of the work giving it 
a sufficiently high peripheral speed. The brass bushing 
I} is for the purpose of renewal. A short bearing at this 
point lessens the tendency of the frame / to spring out. of 
line in cither direction. 
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Tools in Western Automobile 
Repair Shop 
By O. D. Carter 


Since the. automobile has reached general use its 
repair has become an important item. The garage is 
being transformed into a machine shop and exclusive 
automohbile-repair shops are showing rapid growth. The 
full economic value must be realized, and this can only 
he done by judicious repairs. 

Herewith is a description of the methods and equipment 
of a garage shop the facilities of which are somewhat 
above the average in this section, the central districts 


FIG. 1. DIVIDING HEAD FOR 
GEAR ENDS AND KEYWAYS 


of California. The shop is owned by the Waterman 
Brothers Co., at Fresno. 

The machine-tool equipment consists of two Lodye & 
Shipley lathes of the quick-change type—one 14 in. by 
8 ft., the other 20 in. by 10 ft.; a No. 2 Brown & Sharpe 
miller with dividing head, a Green River universal cutter 
_ grinder, two grinder heads, two drill presses and a power 
hacksaw. A Barnes screw press, a forge and a small oxy- 
acetylene outfit are also useful. A 4-hp. motor furnishes 
power. 

Slack periods are utilized for making up a stock of 
axles for the various models of a popular car. These are 
made of cold-rolled chrome-nickel steel. 
For squaring the gear end and cutting 
keyways a dividing head was built as 
shown in Fig. 1. This has a collet 
chuck, which holds collets of several 
sizes. At the other end of the spindle 
is a disk A, having 24 divisions and posi- 
tioned by the stop pin B. A pin C lo- 
cates the angles of tle axles while cut- 
ting keyways. Two cutters on an arbor, 
with an adjustable. spacer between them, 
complete the square on the gear end in 
two passes. Fig. 2 shows a jig at A for 
drilling the gear-retaining pin on an- 
other type of axle. Pins riding in the keyway hold it 
in alignment. Two handy jackscrews, made of tubing, 
with ends pressed in and hardened swivel blocks on top, 
are shown at B and C. 

For finishing splined shafts after they are roughied 


with a small cutter, the cutter and holder D are used. 


The cutter is shaped to the contour of the shaft and held 
stationary in the holder. A few passes of the table by 
hand make a neat job. The cuttcr ic shown at £. 


FIG. 2. AXLE DRILLING AND 
SPLINING TOOL 


FIG. 3. HOLDING FIXTURE FOR SLITTING 
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A holding fixture for slitting bushings of various diam- 
eters and lengths is shown in Fig. 3. The shank B fits 
the collet of the dividing head, in which it is held while in 
use; C’ is pressed on the arbor and is bored to hold the 
washer, which has a tapered face. A spring behind this 
washer holds it out against the bushing to be slitted, thus 
centralizing it. The washer D is feathered to slide in a 
groove on the shaft so that the slits in both D and C will 
be in line. Any number of washers may be used as at 
E to make adjustments for length, the nut F holding the 
bushing firmly between the disks. A bushing is shown 
after splitting at A. It must be borne in mind that, in 
order to keep their cost within reason, all fixtures in a 
small shop must be made to cover as 
great a range of sizes as possible. 

In making wristpins we found it 
best to use the special chrome-carhon 
steel, with holes already drawn. This 
steel is cut off, the ends faced and taper 
bored and turned to rough size on 
an arbor with a tapered shoulder and 
nut. It is then drilled, hardened and 
drawn for temper. The latter opera- 
tion gives good results, saves time and 
is more satisfactory in every way than 
case-hardening in small lots. It is 
only necessary to allow from 0.006 in. 
to 0.008 in. for grinding, as there is 
little distortion in hardening. The 
wristpins are ground on the universal 
grinder, on the same arbor and in the same position on 
the arbor as in roughing. The arbors are shown at G 
and the pins at I/, Fig. 3. 

Valves are ground in the small chucks shown at J and J. 
The universal cutter grinder is set at the proper angle, 
the valve stem is placed in the chuck and the whole is 
swung on centers and driven by dogs on the shank of the 
chuck. With the new tungsten valves, turning is next to 
impossible. 

In making new pistons, the old piston is sawed in 
half and one-half used as a core box by the foundry, which 
saves the expense of making an assortment of patterns. 


BUSHINGS 


At A and B in Fig. 4 are shown a centering device and 
driving dog for turning pistons of various sizes. The 
pistons are first held in the four-jaw chuck by the upper 
end and roughed inside and out, including a cut inside 
the bosses to insure their being faced central. The pis- 
tons are next held in a three-jJaw universal chuck and 
the end roughed, finished and centered. The driver A 
is then screwed on the nose and the piston mounted be- 
tween the fixture and lathe center. The taper portion will 
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acconunodate pistons from 3 to 7 in. in diameter, and the 
dog B may be any size, as it fits in a slot in the end of A 
and engages the bosses. A cross-boring fixture for pis- 
tons is shown at C. This is also universal in action, fit- 
tiny the nose of the lathe spindle. Two beveled strips D 
are bolted to its face, parallel and equidistant from its 


If too deep to bore and grind out, the scored cylinders 
are first filled by the oxyacetylene process. Even if filled 
they will finish at least one-thirty-second larger than 
their original diameter, due to the falling away of the 
cylinder while the torch is on it. 

A grinder head is shown at G and the boring head 
1, as well as the driving pulley and rod 
for the grinder head 7. Front and back 
views of the wheels are shown at K. J, 
is a boring head for the grinder. The 
head Z screws on the grinder supports 
and carries an inserted tool. 

The grinder head screws on the lathe 
nose as in Fiy. 5. It has an eccentric 
motion, due to an offset, with screw ad- 
justment at M. This controls the diam- 
eter of the bore when the lathe is in mo- 
tion. Timken bearings with a spring 
tension make a free-running bar with- 
out chatter. The wheel is driven by the ~ 
independent belt shown. 

The boring head has an offset adjust- 
ment at its outer end and is used for 
removing the filling metal and bringing 
the cylinders nearly to size, also for 
chamfering the bore. 

A view of the faceplate for holding 
cylinders is shown at A. The faceplate 


FIG. 7. CRANKSHAFT FIG. 8. ADJUSTABLE WOODEN GARAGE is mounted on the carriage and has 


FIXTURE TRUCK 


center. An adjustable stopscrew at the end controls the 
position of the piston pinhole. 

The flexible band £, with bolts at cach end, fits over 
the piston and holds it against the strips by means of 
nuts at the back of the plate. 

At F are shown a boring bar and a holder. The tools 
are held by a pin and wedge as shown and are rapid 


screw adjustments both vertically and 

horizontally. The cylinders are clamped.to the back 

of the plate and supported on the other end with an ad- 
justable bracket, which holds them steady. 

For grinding crankshafts, a grinder head, driven from 

a wooden drum overhead, was made to fit the tool post. 

This, together with a small internal grinder which may 

be used in either lathe and driven from the same drum, 


FIG. 5. GRINDER HEAD ATTACHED TO LATHIS FIG. 6. TOOLPOST GRINDER 


SPINDLIE NOSE 


in action. J is an adapter for the small lathe. This 
screws on thie nose of the lathe and has the nose of the 
larger lathe duplicated on its outside, which permits 
all the chucks and fixtures of the large machine to be 
u-cd on the small one. This makes the equipment flex- 
itile, as the large machine is tied up with cylinder grind- 
ing a great part of the time, and at other times the 
emall machine is busy with light work. 


HEAD 


is shown in Fig, 6. The large head has cast-iron boxes, 
bored taper, and the spindle is hardened and ground. <A 
hole runs through the spindle, one end forming a split 
chuck, so that each wheel may be mounted on its own 
arbor and overhung at will. 

Fig. 7 shows a fixture for offsetting the crankshaft 
while grinding the crank pins. It is adjustable for any 
size shaft. The center block is adjustable for any throw. 


= 
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A useful garage tool is the truck or “dolly,” shown in 
Fig. 8. It has an oak beam fitted with rings and a loop 
at each end. The wheels are bored and run on Hyatt 
rollers. They are oiled through the hub caps and have 
oil retainers. An adjustable bar supported by a jack- 
screw levels the car under which it is placed. 

3% 


Hand Wire-Bending Fixtures 


By G. P. BREITSCH MID 


Short bends in wire can be easily made if proper tools 
are designed for the operation. A piece that illustrates 
this is shown in Fig. J. The specifications call for No. 
22 (0.048 in. diameter) music wire. The length before 
bending is 143 in. 

Two operations were arranged for, to be performed 
in hand-operated bending fixtures. The first operation 
makes the short upward bend at one end, and the second 
the longer circular bend and the reversed end. 

The fixture for the first operation is shown in Fig. 2. 
The base A is of cast iron, in which is set the tool-steel 
wiper B, and to which are attached the locating piece ( 
and stop EF. The piece C has a hole drilled at D to re- 
ceive the end of the piece of wire to be bent, while F de- 
termines how far it shall enter. The hole F allows the 


Bending Fixture 
First Operation 


Bending Fixture 
Second Operation 


FIGS. 1, 2 AND 3. HAND-OPERATED WIRE-BENDING 
TOOLS OF SIMPLE DESIGN 


operator to see the end of the wire and make sure it is 
against the stop. It also lets dirt fall away from the 
stop. 

The method of operating is the same as in other simi- 
lar fixtures. The end of a piece of wire is inserted into 
the hole and pushed against the stop. A swing of the 
handle of the wiper through an arc of a little more than 
90 deg. makes the bend. 

The fixture for the second bending operation is shown 
in Fig. 3. It is also made from a cast-iron body A, tool- 
steel locating piece B and tool-steel wiper D. The shape 
of B is most irregular and must be determined by trial, 
for the temper of the wire must be taken into considera- 
tion and allowance made for the amount of spring back, 
as in any other bending tool. 

The hole £ and slot @ in the piece B locate the wire 
by receiving the short bent end in the hole and allowing 
the long part to lie in the slot. The longer end is guided 
by the tool-steel piece C as it is wiped around the form 
B and allowed to slip between B and C and receive its 
final shaping against the surface //. 

This bend is somewhat difficult and the resourcefulness 
of the tool maker is called upon to produce it in as simple 
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a way as possible and with the fewest number of bends. 
The operation of this second fixture is the same as the 


first. 
Each is intended to be held in a vise when in use. 


2 
Two Tool-Making Hinks 


By DonaLp BAKER 


It often happens in fitting punches to dies that in 
some places the punch fits a little tight. The common 
practice is to stone off the high spots with an oil stone 
held in the fingers. A better way, and one that can be 
used in all places except sharp corners, is to utilize a 
short piece of round oil stone about 14 in. in diameter or 
larger, held in the chuck of the drill press, as shown in 


Oi/ Stone 


FIGS. 1 AND 2. TWO TOOLMAKER'’S KINKS 


Fig. 1, and run at a rather high speed. The base of the 
punch should rest on the drill-press table and should be 
slid against the revolving oil stone, when the high spots 
will be quickly reduced. 

To do a nice job on stripper plates it is usual to round 
the exposed edges of the clearance holes through which 
the blanking punch passes. As these holes are generally 
irregular in outlin, the edges are as a rule broken by chip- 
ping and filing. A better way is to turn up a piece of 
%¢-in. drill rod as shown in Fig. 2 at A. with a radius 
and a short teat as shown at B; then taking a flat chisel 
which has had the cutting edge ground on a radius to 
correspond to the radius at B, teeth can be cut as shown 
in the same manner as cutting a file. After hardening, 
this tool can be used in a drill press, laying the work 
on the drill table and holding it against the cutter by 
hand. 

& 


The Iron for Malleable Castings is almost always melted in 
the air furnace or small openhearth furnace, as it has been 
found that the cupola cannot be depended upon to give metal 
of sufficient uniformity to insure successful malleableizing. 
The composition of the metal has to be kept within quite close 
limits, which vary in accordance with the size of the castings 
being made, and the manufacturer has to exercise much skill 
and ingenuity in designing his patterns and molds. The cast- 
ings are packed in iron boxes, which are heated to a red heat 
in annealing furnaces of the ordinary type. They are annealed 
for several days, and test bars or castings in each box are 
tested in order to be sure that the process has been properly 
performed. 
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Design and Construction of 
Textile-Machinery Cams’ 


By Sumner B. SArGent 


SYNOPSIS—The detailed steps in calculating 

and laying out a prectston cam, such as is used in 

actuating the traverse motion of bobbin winders. 

The method shows how to accelerate the motion 

at the toe, speed the follow side, retard the stroke 

side and design several cams tn a series from one 
set of calculations and drawings. 


This article takes up the design of two cams represent- 
ing a class that requires precision and where any error 
resulting in an unintentional irregularity in the cam’s 
periphery will result in an error in the movement of the 
cam lever that will be multiplied, in effect, by the numn- 
ber of strokes the cam makes in a given period. One 
such class is bobbin-building cams on a textile spinning 
frame. A traverse device controlled 
by the cam travels from one end of 
the bobbin to the other end, distribut- 
ing the varn in a succession of even 
lavers. In this device, through sim- 
ple mechanism—usually a_ ratchet 
pawl and ratchet gear automatically 
actuating a screw feed—the stroke of 
the traversing device is gradually 
shortened, thus shortening the length 
of each succeeding laver of yarn on the 
bobbin. Usually this shortening of 
the traverse-motion stroke is uniform 
in length on each end of the bobbin, 
with a corresponding shortening in 
length of each succeeding varn laver. 

This uniform shortening gives a 
tappered effect at each end of the 
bobbin. The complete bobbin is in ap- 
pearance like Fig. 1. Here .f repre- 
sents the bobbin and the cross-hatched portions B/} suc- 
cessive layers of yarn wound on evenly through the ime- 
dium of a cam, cam lever and automatically shortening 
traverse device. This sketch indicates the degree of ac- 
curacy required for such a cam. Any error at (in wind- 
ing on the first layer is repeated in the same spot in each 
succeeding layer; therefore the error is multiplied in ef- 
fect by the number of the lavers. 

I have twice had occasion to design such cams, and 
designing them according to the principles that I have 
outlined have obtained what is called a “perfect cam.” 
In the two shops where this result) was obtained the 
custom had been to design the cams i the ordinary way 
and then, through repeated trials in operation, filing after 
each, finally “whip” the cam into acceptable shape. 

It is sometimes required in this class of cams that the 
traverse motion shall move in one direction at a relative- 
ly fast speed and in the other at a relatively slow speed, 
in order better to bind the yarn on the bobbin. Owing 
to the fact that the yarn is delivered to the traverse mo- 
tion at a uniform speed and the traverse motion moves at 


FIG. 1. SECTION 
OF BOBBIN AND 
WOUND YARN 
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a different speed in each direction, the result will be 
that while the traverse motion is delivering 100 spirals 
of yarn wound on the bobbin in one direction of its stroke, 
it may in the succeeding layer of yarn have delivered only 
60 spirals wound on the bobbin. The effect is to bind or 
tie the yarn on the bobbin. This result is accomplished 
by having the stroke side of the cam complete its move- 
ment in a different period of time from that allotted 
to the follow side of the cam. 

This point is a convenient one to consider the problem 
of conserving power as much as possible in cam operation. 

Generally the stroke side of a cam uses more power 
than the follow side, and unless the cam is required to 
reverse, it is usually possible to save power by designing 
so that the stroke side is given the longer period of time 
in which to complete its operation. The cam considered in 
this article will be designed accordingly. It is supposed 
to have no dwell at either heel or toe, but to give a con- 
tinuous movement in one direction or the other. While 
this is supposed to be the movement, there actually is a 
short period of dwell or inertia at both toe and heel 
when motion is reversing from one direction to the other. 
Therefore the cam must be “speeded up” at these two 


. points and remain uniform in movement throughout the 


remainder of its stroke. 

Let us assume that the cam has a stroke of 6 in. 
To demonstrate the possibility of uniformity in design 
let us also make a second cam of 5-in. stroke in both 
cases. The cam lever is to measure 12 in. from fulcrum 
to center of cam roll in both cases, and the cam roll is 
to be 1 in. in diameter. To conserve power let us deter- 
mine that the stroke side of the cam is to operate in 20C 
deg. and the follow side in 160 deg. 

In this class of cams there is another difficulty to 
overcome—there is always a certain length of yarn be- 
tween the “bite” of the traversing device guiding the 
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FIG. 2. DIAGRAM OF TRAVERSE DEVICE FOR 
BOBBIN WINDER 


yarn on to the bobbin and the periphery of the wound 
bobbin. Consequently at the reversing points of the 
stroke there is a short period during which the traverse 
fails to guide the yarn positively either in an up or down 
direction, thus having a tendency to allow the yarn to pile 
at these points. This is another reason why the movement 
of the cam should be accelerated at these points. In these 
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cams the amount of power used increases as the stroke 
moves toward the toe; therefore to acclerate when ap- 
proaching the toe point more power will be consumed. 
I consider that it is better to accelerate the movement 
after passing the toe point, which brings it on the follow 
side. For the same reason it is better to speed up the heel 
of the cam on the follow side and not on the stroke side. 


LAYING OvuT THE CAMS IN DETAIL 


The traverse motion moves in a vertical direction in 
fixed guides, Fig. 2; and as a certain known timing of 
the movement in this straight-line direction is wanted, 
the graduations for our stroke can be laid off on a similar 


T Proportional Lin 
FIG. 3. DIAGRAM FOR DIVISIONS OF CAM LAYOUT 


straight line and transferred to the arc representing our 
cam-lever movement. To accelerate the cam movement at 
the reversing points I consider it good practice that the 
first and last graduations on the follow side shall be 3314 


per cent. longer than the intermediate graduations. It. 


is also wise to use the proportional method of plotting 
the stroke, whereby all cams in this class may have the 
desirable uniformity of design to which I have previously 
alluded. It is convenient to graduate the stroke into 18 
divisions. As the first and last divisions of the follow 
side are to scale one-third longer than the intermediate 
spaces, it facilitates laying out to select a unit of scale 
measurement for the intermediate divisions that will be 
easily divisible by 3—ysay -'5 or 34 or °%4, ete. 

If we use ;; as the unit we will have for the propor- 
tional stroke line 18 (divisions) X 75 in. + zy (3314 per 
cent. of 34; in.) + pg in. (3314 per cent. of , In.) or 
18 X& f+ t+ dt = 3% in, the length of our propor- 
tional stroke line. This length line will answer, but I 
nrefer to use a line longer than the actual cam stroke, 
for if one can work within 0.001 in. of accuracy this in- 
accuracy is less important on a ?-in. proportional stroke 
than it would be on, say, a 3-in. or 1-in. proportional 
stroke line. Therefore it is wise to use 3 in. as the unit 
of measure for intermediate spaces. We have 18 xk % 
+ %4+ % = 7 in., the length of the proportional 
stroke line. ; 

Turning to Fig. 3, erect a 7-in. vertical line, mark- 
ing off a 14-in. division at each end and %%-in. interme- 
diate divisions. Bisect this line at right angles by the line 
CD, which represents the center of the stroke of the 
cams. From each division point on the 7-in. vertical 
line extend radial lines to C, then erect the 6-in. and 5- 
in. stroke lines. The radial lines cut the 6-in. and 5-in. 
stroke lines at points indicating the graduation divisions 
for those lines. 

With a 12-in. radius, representing the 12-in. cam lever, 
and center on the line CD, swing arcs EKF and HLJ, 
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representing the actual ares described by the cam-lever 
roll. The divisions spaced by the radial lines on these arcs 
indicate the actual spacings for the cams. With a 12-in. 
radius (cam-lever length) describe the circle A of Fig. 
4. After determining that the center of the cam strokes 
shall be 6 in. from the center of the cam hub, with a 
6-in. radius swing the circle B, representing the center 
of the cam strokes. The circle B corresponds with the 
points K and L of Fig. 3. 

Turning now to the stroke side of the cam, I consider 
it good practice to have the divisions of even length; 
so the 18 divisions are spaced on one of the arc lines in 
Wig. 4. If these divisions of movement were to be of 
other than even length—as, for instance, for a uniformly 
accelerated motion—we would resort to the method de- 
scribed in Fig. 3 to obtain uniformity of movement 
through the whole series of similarcams. As it is, the 200- 
deg. segment of circle A, Fig. 4, is divided into 18 even 
divisions and the arcs are swung as in the 160-deg. seg- 
ment. Then, using the circle B to locate the center 
of the stroke, lay off the 6-in. stroke on one of these arcs, 
space out the 18 divisions as per Fig. 3 and swing each di- 
vision mark on to its proper intersecting arc. Then swing 
the contact circles with the 1-in. cam ball, locating the 
periphery for the stroke side of the 6-in. cam. In a 
similar manner lay off the 5-in. cam on Fig. 4 with dotted 
lines, using the same arc lines and circles B to locate the 
center of stroke. Thus a charted layout like Fig. 3 will 
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FIG. 4. COMPLETE LAYOUT OF BOBBIN-WINDING CAM 


answer for numerous cams of varying lengths of stroke, 
and one like Fig. + will answer in the same way for a 
number of cams, provided the length of stroke is the only 
factor changed. 

In all dimensions be careful to use a patternmaker’s 
shrink rule and have the patternmaker prick through the 
tracing to transfer the periphery and center of the cam. 
All such cams should have cut or staraped in their side 
an arrow indicating the direction of movement and fig- 
ures representing the stroke and length of cam lever, thus 
209 deg. <= 48. The cam pattern and cam castings then 
tell their own story, without looking up drawings and de- 
tails, which are sometimes hard to find. 
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Kink Used in Cutting File Teeth 
Briefly speaking, the process of cutting file teeth con- 
sists of rapidly driving a chisel into the blank which is 
laid on a moving table, the table being “geared” for the 
proper pitch and moved through a nut and lead screw 
much as 1s the carriage of a lathe but with this difference 
—instead of the divided nut of the lathe, a single half- 
nut is used, which is provided with a handle and lifted 
out at the end of each cut, the table being returned by 
hand to the starting position ready for another blank. 
For the heavier class of work these tables may weigh 
as much as 150 lb. They are V-shaped on the under side 


Detail of 
Lifting Wedge 
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TABLE-CARRYING DEVICE OF FILE-CUTTING MACHINE 


and slide in a V-bed just as a planer table runs in its 
wavs. Though ample provision is made for lubrication, 
the weight of the table, its shape and the hammering it 
rrets from a 100-lb. head at every blow force out the air 
between the sliding surfaces and unite the table and bed 
~« closely, with the oil as a binder, that any movement of 
the table bv hand must take considerable exertion. In 
~hop parlance the bed is held fast by “suction.” 

The Madden & Morrison File Co., of Middletown, 

N. Y., makes great quantities of the largest sizes of files 
rma use and for such the heaviest type of cutting machines 
ix required. The difficulty of moving the beds was over- 
come by a simple device which is of sufficient general 
interest to describe, even though its application is a 
~reeccial one. 

The table is given a fraction of an inch more travel 
tham the length of the file being cut, and a trip is set to 
disengage the nut from the screw. In the triangular- 
-~-haped space, at the bottom of the V-bed and below the 
table, a wedge-shaped piece is secured near the rear of the 
machine. The table strikes this piece just as the last 
tooth of the file is cut and rides up on it during the 
fraction of travel before the nut is disengaged. This 
| reaks the grip of the bed on the table, and as the latter is 
pitied beack it rides on top of the oil film, which permits 
eqgavy movement. At the end of each travel the “suction” 
;3 broken and the bed freed. The-action and the result 
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obtained are somewhat analogous to those in grinding in 


The illustration gives an idea of the relation of 
D. A. Hampson, 


a valve. 
the parts and the construction. 
Middletown, N. Y. 
3 


Adjustable Wedge Stops for 
Jigs and Fixtures 


Herewith is shown an adjustable wedge stop for jigs and 
fixtures. It is used mostly on mill and profile fixtures, 
and is designed to take care of variations of rough cast- 
ings. The casting is set upon three stationary studs and 
clamped, care being used that the casting is not sprung 
in clamping. The adjustable wedge stop is then used 
by pushing in screw A until the contact pin B lightly 
touches the casting, after which the screw A is tightened. 
The screw contacts the pin C, which forces the pin D 
against the tool-steel bushing LF. 

The bushing is a snug fit in the body of the. fixture 
and is held in by screw F’. The pin G keeps pin C from 
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AN ADJUSTABLE WEDGE STOP 


turning and coming out. The part H has a hole drilled 
and reamed the same diameter as the wedge J. The 
screw K prevents the contact pin B from coming out. 
The cover L keeps all dust out while allowing full free- 
dom of the parts. The pin M holds the wedge J in place. 
Dayton, Ohio. M. Bassert. 


Grinding Threading Tools 


The sketch shows three views of a handy little grind- 
ing block, or jig, which I recently made for accurately 
grinding inserted threading tools on a surface grinding 
machine. It should prove useful to some of your readers 
engaged in the production of accurate screw threads, 
such as taps on screw gages. One end of the block is 
arranged for 55-deg. angles and the other for 60-deg. 
angles and can of course be modified to suit any other 
requirement. 

The hole in which the thread tool is placed for grind- 
ing is at an angle with the top, to give clearance to the 
cutting edge. The bottom of the block is machined to 
the same angle. By setting the faces A, B, C and D 
successively on the magnetic table or chuck, the sides, 
top and a flat on the point may be ground. For a 
Whitworth or other rounded thread it is an easy matter 
to stone the corners off; for a Sellers thread, the correct 
flat may be ground while the tool is in the jig. 
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The angle A at which to set the hole to give the 
desired clearance to the cutting edge, and also the angle 
Y, may be determined as follows: Referring to Fig. 2, 
which gives a plan and a side view of the threading 


FIG.2 
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GRINDING THREADING TOOLS 


FIGS. 1 AND 2. 


tool, the distance a@ = tangent of angle of clearance; 
at 
= ~~ C= CX“ Otand dd — ¢ = angle 


sin 4 thread angle 
of hole in jig with top face. 
The angle of the sides of jig may be determined in a like 
gin 3 thread angle 


manner for angle “—that is, sin 4 =~ OL, 
cos D 
London, W., England. J. May. 
i 
Wedge-Grip Milling Fixture 


A vise milling fixture with a wedge arrangement for 
clamping is shown. The fixture is clamped between the 
vise jaws of a hand milling machine and ts used to mill 
a clamping slot in work A. The clamp is) shown in 
position as it is when the work is loaded and when it is 
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unloaded. After the work is located over pin B and 
against the pin ( the clamp is simply swung over the 
work until the wedge part W tightens over stud J and 
over the work. The spring & holds the clamp F in an 
upright position. The studs J and @ can be adjusted to 
take care of all wear and are locked by locknuts /7 and J. 
Dayton, Ohio. M. Basser. 
98 
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A Lock for Jig Slip Bushings 


The illustration shows a rugged lock for small and 
medium-sized slip bushings. Its only limitation is the 
size of the bushing, for it will be seen that if the head 
of the bushing is too great in diameter, the principle of 
the lock cannot be correctly applied. 

In this design the bushing is locked against rotation in 
both directions and is also secured against climbing up on 
the drill. This is aecomplished by means of a pin which 
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fits into a circular groove in the side of the bushing head 
when in the locked position as shown at the right in the 
section .\. This pin is milled out on one side to the 
same radius as the head of the bushing, so that when the 
lever to which it is fastened is raised to a vertical position. 
the relation between the bushing and pin is as shown at 
the left in the section VV. When the radius cut in the 


NON 


Section X-X 


q 


pin and the head of the bushing register, the bushing may 
be withdrawn. 

The successful application of this lock is in its use on 
small-sized bushings and in carefully fitting and harden- 
Ing Its parts. W. Bern BENNETE. 

Bridgeport, Conn. 


PIN LOCK 


FOR SLIP BUSHINGS 
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Making a Small Bottle Cap 


The bottle cap shown is used in’ surgical-instrument 
work, The parts of the cap are shown in Fig. 1 and 
the dies for making it in the remaming dlustrations. 

The blanking punch and die are shown in detail in 
Figs. 2 and 3.) The punch holder A carries the serrat- 
ing punch B, the forming punch C and also the small 
punch 2, which pierces the extra hole into which = the 
stop / fits. This stop is shown on the stripper Fin 
Fig. 3, 

This illustration also shows the dies G, which are in 
two sections—one for blanking, piercing and serrating 


FIG.1 


FIG.2 


FIGS. 1 AND 2. LEVER PARTS AND PUNCH FOR 


FIRST OPERATION 


and the other for forming the lever. They are all sct 
in the bolster /7, IZ being inserted in the die and retained 
in position by the screw shown underneath it. A section 
of the bolster is shown at J, together with the serew A’, 
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spring L and pad M. These keep the tension against the 
pad M, which travels in the blanking die and forces the 
blank back into the stock. 

The section at O shows the screw P, spring Q, the 
pad R and the underpad S, which pushes the formed 
piece back into the strip of stock to be carried along out 
of the way of the tool. The pins TT in the pad S are 
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FIG. 3. FIRST OPERATION ON LEVER FOR BOTTLE 
STOPPER: SERRATE, BLANK, PIERCE AND FORM 


shouldered and have springs under them in order to carry 
the formed piece above the rest, as shown at U. The 
stripper is milled just enough for the stock to pass through 
in order to prevent any distortion of the material. 
Fig. + shows the dies used on the second operation, 
the bending of the lever being done on the shoulder A. 
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FIGS. 4 AND 5. SECOND OPERATION: PUNCH AND DIE 
USED IN BENDING THE LEVER 


4 shouldered stud B holds the end of the cap, as indi- 
cated by the light outline, while the handle is bent down 
over the form C. The two tapered studs DD are equi- 
dixtant from the center of the stud Band are used in 
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forming the ears, the taper forcing in the forming tools 
on each side of the lever. 

In the punch shown in Fig. 5 # is a compression pin 
which travels in the cylinder F, the latter being fast- 
ened by the two screws shown. The long screw G in the 
shank of the holder presses against the plate H, which 
bears on the spring J, directly under the compression pin 
FE. This retains the lever in position on the stud £ 
during the bending operation. eis 

The bending is not done on a full form, but simply 
at the shoulder by insert J, and the pierced end of the 
lever enters into cylinder F about ; in. The two pins 
KK engage on the tapered studs DD, Fig. 4, and press 
on the ears of the lever, bending them easily into proper 
position. 

In Fig. 6 is the punch for the first operation on the 
collar, while Fig. 7 shows the forming die A, the blank- 
ing, standing and bolster being the same as on the 
lever and are therefore not illustrated. The die A is 
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FIGS. 6 TO 8 COLLAR PUNCH AND DIES 


milled through as at B, but beyond the opening for the 
ears of the collar as at C it is milled merely to allow 
passage of the formed piece, which is carried along with 
the stock. A section of the bolster is shown at J and 
the pad on which the collar is formed at D, with the screw 
and spring tension beneath. The stripper and stop are 
built the same as on the lever die. 

In Fig. 8 is shown the punch for rounding the stamped 
part of the collar while the piece is formed by thie 
groove £. The sliding movement is governed by the pin 
F, which is in the pin D and works in the slot H. The 
results are particularly satisfactory, even though it is a 
comparatively small piece to handle. In Fig. 1 the pieces 
are shown full size. GrorGeE F. Kuline. 

Rutherford, N. J. 


xi 
Shaper Splining-Tool Holder 


It is often difficult to spline out dies or similar work 
in a shaper with the tools at hand. For such work I use 
a tool holder such as shown in Fig. 1. The parts A and 
B are made of machinery stcel and are jointed at C with 
a 34-in. pin. The tools are made of 14-in. drill rod, in- 
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serted in the opening at D and securely clamped by tight- 
ening the screw /, which has a knurled head and a cross- 


drilled hole. By slightly loosening the screw £ the tool 


may be turned to any position. 

This holder does away with the tool post, as it is 
secured to the clapper by the screw F and the nut G. 
This allows the use of very short, stiff tools, some of 
which are shown in Figs. 2, 3 and 4. The one in Fig. 2 
is a strong, stiff tool for keyseating. The one in Fig. 3 


Figures 2-3-4 are 
Solining Joo/s for 
‘4's use it Nolder oF 

fig. 


FIG. 1 be. y%=pl 
SPLINING TOOLS AND HOLDER FOR SHAPER 


is useful for planing square recesses, for by loosening the 
screw & of Fig. 1 it may be turned to the different posi- 
tions necessary to work out all four corners, 

Fig. 4 shows a special form of offset splining tool. I 
make the tools stiffer by hardening them clear up to the 
round shank and then drawing to a spring temper, al- 
most to the cutting edge. H. M. Darurna. 

Greenfield, Mass. 


& 


A Toolmaker’s Novel Clamp 


The differential clamp shown in the illustration has 
proved to be quite successful. 

The clamp screws of one set that we used had a 17- 
pitch thread, while the bushing was 16 pitch. ‘The clamp 


A TOOLMAKER'S NOVEL CLAMP 


is adjusted by means of the screw and then tightened with 
the screw bushing, thus exerting quite a pressure. 

The same idea was successfully applied to some “C™ 
clamps, the fingers being sufficient to tighten the clamps 
for any job. O. C. Kumar. 

West Haven, Conn. 
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Gage for Showing Safe Loads 
on Crane Slings 


The illustration shows a gage by the use of which the 
safe load on a chain- or wire-rope two-part sling may be 
obtained for any angle of sling from the vertical to 60 
deg., by either placing the gage against the sling, as 
shown, or holding it at a distance at such an angle that its 
upper edge coincides with the axis of the sling part. It 
is suitable for all the usual sizes of chain or wire rope, 
provided they are in good condition. 

It is simply a light, seasoned-wood frame A, about a 
foot long (or any other desired size) and three-quarters 
of an inch thick, cut out on a jig-saw. In the center of 
FF 
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GAGE FOR SHOWING THE SAFE LOADS ON CRANE SLINGS 


this frame is freely suspended a small, heavy pendulum. 
Transparent celluloid is put on each side of the frame, 
and on this are marked graduations for the safe loads— 
for chains on one side, for ropes on the other. 

The very fact that such an instrument is in the shop 
and frequently used will lead the men to be more careful, 
give them a better idea of the effect of the angles on sling 
chains, and lead them to become better informed on the 
strength of such things and the weights of the pieces com- 
monly lifted. KF. W. Sanmon. 

Birmingham, Ala. 
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The Choice Between Steel and Malleable-Iron castings 
is dictated partly by their respective properties, partly by price 
and partly by the limitations of the processes by which mal- 
lenble iron is made. As pointed out in a paper read before the 
International Engineering Congress, steel is, in its nature, 
i more homogeneous metal and therefore tougher and stronger 
than malleable fron. Moreover, castings of malleable fron are 
somewhat prone to actual porosity or sponginess at the cen- 
ter, especially in certain portions of irregular castings, 
suv that for this reason also a steel casting is stronger and 
more reliable. Finally malleable iron can be made only into 
castings of quite light sections, whereas there is almost no 
limit to the size and weight of steel castings that can be 
produced. For uses where only a fair amount of strength 
and toughness fs necessary, and the castings are therefore of 
light section, it often pays to buy malleable castings, because 
they are cheaper than steel. 
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Discussion of Previous Question 


A Core-Venting Wire 


The illustration in Vol. 42, p. 376, of a pointed vent 
wire is incorrect, for strange as it may seem, such a 
wire should be upset a trifle on the end so that it will 
push in easily. All skilled molders and core makers 
know this. 

The vent wire with the upset end probably ig pushed 
through more easily than the vent wire with the pointed 


A. 


B 
A CORE-VENTING WIRE WITH UPSET END 


end, because there is less friction of the sand on the wire 
from the pointed end up. 
The illustration shows the tip of a vent wire as it 
should be upset for use. Rosert E. Newcoms. 
Holyoke, Mass. 
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Machinist Instruction in the 
Public-Schoo] System 


Mr. Turbon, on page 956, Vol. 43, recommends that 
commercial machines be built by students. But the ques- 
tion is, What kind of machine could be designed that 
would require chipping, filing, grinding and scraping of 
a nature that would be a real benefit to the student? 

These operations must be near the danger line of 
spoiling the machine parts (which may be very costly), 
or they would be of little or no value as instructional 
work. We therefore think it best during the early part 
q52 
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EXERCISE IN LAYING OUT HOLES 


of the course to give the boy an inexpensive piece of 
material and make it valuable and important from the 
standpoint of the student. It is of value to the student 
because he knows his efficiency is measured and based 
entirely upon the time it takes to complete the exercise. 
You 'may say that this will encourage inferior workman- 
ship, but this is not so if the exercises are properly de- 
signed. 

For instance, the drilling exercise, shown herewith, 
is a cast-iron block carefully ground on all sides to 
dimensions. The student is required to lay off the holes 
with scale, square and scriber, then to center punch and 
drill through both ways. The metal remaining between 
the holes both ways is but 0.025 in. thick. This means 


that all conditions must be just right or the holes will 
Tun together and spoil the block. 

There may be various causes for this misfortune, such 
48 imaccurate: layout, improper sharpening of the drill, 
drill not started central with punch marks, block resting 
on chips, ete. A student can be forewarned about all 
these troubles; but he looks lightly upon these warnings 
until he is forcibly convinced by the spoiling of a few 
blocks that hours are multiplying and that there ig more 
to the apparently insignificant operation of drilling holes 
than he thought. He now begins to learn, and he settles 
his mind upon it and after considerable effort he finally 


well as the lesson of paying close attention to the advice 
given him by the instructor. | 

I use this example to emphasize the use of carefully 
prepared exercises for the beginners, I believe that the 
student can advance more rapidly and fit himself earlier 
for making actual machine parts by this method than by 
any other. E. H. Krrieper. 

Lancaster, Penn. 
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Attitude of Employers Toward 
Military Training 


At the risk of seeming cantankerous, I want to reply 
again to Mr. Murphy’s communication on page 1131, 
Vol. 43. 

Any fear which he has that the employees of an 
establishment will take advantage of the full-pay-during- 
encampment privilege just for the sake of the outing 
would be dissipated if he would familiarize himself with 
present-day conditions in the Nationa] Guard. When 
employers grant this privilege, it is almost always accom- 
panied—always should be accompanied—by the proviso 
that the men’s proper service be certified by their company 
captain. This requirement is not at all a hardship on 
the company captain, and he is desirous of doing it to 
prevent any imposition on the part of any man, because 
the captain wants the employer’s codperation. He feels 
that he should have it; he feels that the militia merits 
it; and he does not intend that any one of his men shall 
impose upon his employer, to the detriment of the cordial 
relations between employer and militigman, 

The duties of the present-day militiaman are so ex- 
acting that his enlistment must be actuated by interest 
and enthusiasm of his own, which far outweigh the 
inducement of the ten days’ pay from his employer. 
Furthermore he cannot enlist just for an encampment. 
The pay is a great stimulus, however: and of equally 
great importance is the interest which the militiaman 
feels is taken in his militia work by the employer, as 
shown by this very course—paying the man who is away 
at the encampment. 

Mr. Murphy need not be concerned about the number 
of men who go to the Plattsburg camp, because those who 
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attend that camp are required to pay for their subsistence, 
etc., and as a rule are not drawn from the shop employees, 


48 are the large number of militiamen whom we are 


discussing, ; aire 

The militia comes a long way from being what it should 
be. No one realizes its defects and deficiencies more than 
the conscientious company commander. To fulfill proper- 
ly the functions of company commander today requires 
én inordinate amount of time, which the officers generally 
take from their families, because they cannot afford to 
take it from their professional life. They are actuated 
by the keenest enthusiasm, and there is not the slightest 
doubt that they would fight with every resource at their 
command—which happens to be considerable—any at- 
tempt of any of their enlisted men to take advantage of 
the patriotic and public-spirited offer of the employer 
to give part or full pay during the annual military 
encampment. 

Mr. Murphy is worrying over something which the 
militia officers do not need at present to worry over—that 
is, the militiamen from manufacturing concerns being 


disadvantage to their employers. If the number only 
were sufficiently large to cause this embarrassment, we 
should have a very much better militia, and we should 


to more than offset the wages the employer has continued 


during the short absence. | 
The militia has been damned from hell to hackney, 


more cordial relations between the militia and the em- 
ployer and for mutual understanding, both of which we 
think we are trying to merit. : 
Percy E., Barsour, 
Second Lieutenant 4th Co., C. A. C., N. G. S. M. 
New York, N. Y. 
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Recording Our Failures as Well 
as Our Successes 


I have read the editorial on page 872, Vol. 43, which 
impressed me as a timely note of warning and also as good 
advice. Most of us are extremely interested in reading of 
> Our own we bury deeply with all 


recording others’ failures, often to draw out ridicule, but 


even in this we may miscalculate the result of our ex- 


The old saw of Prof. John E, Sweet, “The man who 
never made a mistake is the man who never did anything,” 
recalls a remark I once heard from the late Lord Kelvin, 
“From my failures have came my greatest successes.” 


A few years ago I was calling upon a Prominent engi- 
neer and inventor. Just at that time a Specialty in 
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competition with his own patented one was being put 
on the market. A company had been formed and every- 
thing looked promising from the outside for a profitable 
career. Naturally I spoke of this. My friend invited 
me through his office to his experimental room, and point- 
ing to an object away in the corner, he said: “There’s 
the ‘Moon’ Co.’s patent. It has been lying there for a 
good number of years. It was one of my failures.” 

I did not think very much of it at the time; but had 
my friend’s failure been published, one company at least 
would not have passed from its birth to immediate death 
by liquidation. No one can benefit by happenings of 


partment. The method of issuing these brushes was by 
the foremen’s orders signed by themselves, the boy clerks 
who wrote orders for material not being allowed to write 


accompanied by an old brush; and so long as this was 
carried out they could accept any signature without ques- 
tion, including the foremen’s boy clerks, 

It was not very long before I discovered what a lot 
of paint brushes are really necessary in an engineering 
department. I was called over by the foreman: turner 


before trying the flange?” T was told, “I hadn’t got a 
brush and I waited nearly half an hour while the laborer 
went round the shop trying to steal one, but he couldn’t 
manage it.” 

“Well, why didn’t you apply to your foreman, before 
being such an idiot?” 

“He did,” said the foreman, who produced an order 
for one paint brush signed by himself, at the same time 
informing me that the stores wouldn’t accept it, and he 
was keeping it over to bring before me later on. This 
little incident was a costly affair, as in the end we had 
to turn off the flange to save the body. 

There were numerous other proofs of my failure. Men 
were standing idly by while someone fetched a paint-shop 
boy to put a few dabs of paint inside something before 
it was closed up for dispatch. Many went out without 
the paint. But to cut the story short: I visited the 
stores to investigate and to think out the easiest way of 
“climbing down.” I then found we were using far more 
brushes than ever, and the stores had the remains of a 
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previous brush or some part of it for every one issued. 
These I found were mostly of a pattern quite unknown 
to our order department. Some ingenious individual 
had separated one old brush in such a way that it had 


My saving efforts on this Occasion were without doubt 
a dismal failure, but the lesson learned has been worth 
the money it cost, if only as a guide in my future dealings 
F. P. Terry. 
Belfast, Ireland. 
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Best Way To Do Certain Things 


must occupy a fixed Position, a key will serve to locate it.” 

I don’t know of any better way. Capstans are put on 
that way on turret lathes, On screw machines they 
are placed on the end of the shaft that rung through 
the sleeve in the saddle, engaging with the rack in the 
slide and operating it. But this matter of a fairly steep 
taper is one that leads to trouble in this instance, at 
least in my experience. Professor Sweet says “particu- 
larly if it is one that has to be removed and replaced.” 
That means it is to go on, stay tight and come off easily, 
and that this “fairly steep taper” will give such a result, 


The first consideration is that the capstans shall go> 


on tight. They do that—I can testify to it—but they 
do not come off easily. I have frequently had to remove 
the slide from the saddle and remove the saddle from the 
machine, place it upon its side and drive the pinion 
shaft through the capstan. This upsets the thread upon 
the outer end and causes trouble when replacing the nut. 
Capstans are very often put on without a key, and the 
taper used is of so slight an angle that while it does 
not slip, it often sticks when it is to be removed, and 
it will not come off without something more than rap- 
ping. 

Some years ago I used a Jones & Lamson lathe built 
before the days of the Hartness flat turret lathe. Upon 
the end of the carriage feed shaft instead of the usual 
cone and belt of those days there was a gear. The hole 
through this gear was of such a taper that it would 
slip jf from any cause an unusual stain was put upon 
It, as by the belt. The end of the feed shaft had keyed 
upon its driving end a taper sleeve that fitted the gear. 
The stretching of the belt in a belt-feed lathe and its 
consequent slipping on the cone and stopping of the car- 
riage are annoying, as anyone who has operated one of 
these lathes well knows. This gear connection of the 
Jones & Lamson people was intended to overcome such 
trouble, and my experience was that it did. 

Somewhere between the taper of the gear on the feed 
shaft of this lathe, which could always be removed by 
the hand without rapping, and the taper used in the 


a 
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capstan hub of the Screw machine or turret lathe there 
may be a taper of such an angle that it will not slip 
when tightened by a nut and will come off easily when 
the nut is Temoved. If there ig not, a key should be 
used, as suggested by Professor Sweet, | 

key is an additional expense, and the makers of 
these tools have. preferred to use a taper that will not 
slip, and to let people who have to remove the capstan 
get it off the best way they can. A nut upon the end 
of the sleeve which will] bear against the inside of the 


as shown in Fig. 1, 

The machine that in my experience has been most 
abusively treated with the hammer is the profiling ma- 
chine, and some milling machines have been a close 
second. The cutters and collets on the profiler and the 
arbors on the miller are usually driven into the spindles 
with a babbitt hammer. The tang of the cutter collet, 
or arbor, reaches to a slot cut through the spindle ata 
convenient point back of the lower, or front, housing 
for the insertion of a taper key to drive out the cutters, 
which frequently stick. In this way they are a source of 
trouble and cause a loss of time in removing. 

Some makers have tried to overcome this difficulty 
by making the spindles hollow and using a long collar- 


Be 
% 


. FIG.3 
METHODS OF HOLDING PARTS 


head bolt that reaches through the spindle. In the tang 
end of the cutter, or arbor, a hole is tapped. Into this 
hole the bolt screws and draws the cutter to its seat 
in the taper hole in the spindle. This method ig good 
as far as it goes, but to remove the cutter you must 
slack the bolt and pound upon its head. Such treatment 
is bad for the thread in the cutter and on the bolt. 

If the rear or upper end of the miller or profiler spin- 
dle were counterbored for a short distance and threaded 
with a pitch somewhat finer than that of the extreme end 
of the bolt which engages with the cutter tang at the op- 
posite end of the spindle, the bolt could be screwed 
into the counterbored portion a certain distance and the 
cutter collet screwed upon its other end, which reaches a 
short distance into the taper hole at the other end of 
the spindle. Then by a few turns of the bolt the cutter 
would be drawn up to its seat in the spindle, and by un- 
screwing the bolt the cutter would be forced in the op- 
posite direction and easily unscrewed from the bolt and 
taken out of the spindle. Fig. 2 shows this fastening. 

The difference in the pitch of the threads on the 
two ends of the bolt will cause the cutter to be drawn 
to its seat in the lower end of the spindle at a more 
rapid rate than that at which the thread on the head 
end of the bolt retreats from the threaded counterbore 
in the upper end of the spindle. It is a differential screw 
and it has some pull to it. 
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The cutter can be screwed upon the lower end of 
the bolt while the bolt is held from turning until the 
cutter seats itself slightly, or as far as it can be turned 
with the fingers. Then with a wrench upon the bolt 
head the cutter can be finally tightened. This method 
ought to do away with the pounding. 

When collets become stuck in spindles so badly that 
tne spindle must be removed from the machine, the best 
way I have found to get it out is to cut a thread upon 
the collet head, run on a nut and draw the collet out. 
With a wrench on the put it can be done in less time 
and with less injury to the machine than by warming 
up and expanding the spindle and pounding it out. 

The common practice with profiler and milling-ma- 
chine spindles has been in days past to make the spindles 
solid. Then after chucking the taper hole for the cutter 
in the proper end of the spindle, a slot is put across the 
spindle at such a distance from its end that the tang of 
the cutter projects into this slot sufficiently so that by 
inserting a taper key in the slot and driving it in with 
a hammer the cutter is forced out of the spindle. The 
tang upon the cutter prevents it from turning around if 
it fits the slot into which it projects; but from the nature 
of the work of both machines, and perhaps more parti- 
cularly the profiler, the cutter depends much more upon 
the fit in the taper hole in the spindle to keep it in 
place than it does upon the tang. Consequently the 
operator drives the cutter into the spindle with such 
force that in time the taper hole becomes enlarged, or 
bell-mouthed, as the metal wall surrounding the taper 
hole from the shape or taper must be thinner at the 
extreme end of the spindle than farther in. Accordingly 
it spreads at that point. When the distortion has be- 
come so pronounced as to prevent the cutter from hold- 
ing, the spindle must be rebored or reamed. The bolt 
will do away with this trouble, which I found to be a 
very serious one. It means changing gages for the taper 
after the hole has been enlarged, and the annoyance of 
having two or three different sizes in the profiler spindles. 

The bolt is used by manufacturers of profilers and 
has been for years. It is an excellent way of holding 


tools in a taper hole anywhere, but I have never seen a | 


bolt that will remove the cutter as well as draw it in. 
Some collets are made with removable tangs, and with 
this form the only office of the tang is to present a sur- 
face for the taper key to rest on when driving the collet 
out of the spindle. Collets are used principally to re- 
duce the cost of cutters by making the cutters with very 
much smaller shanks. As such cutters are usually small 
ones, the taper shank without the solid tang is suffi- 
cient to hold the cutter. The life of the collet is much 
longer than that of the cutter, so it is an advantage to 
have a removable tang in it. Tangs either solid or 
removable become bruised and broken from rough usage. 
The collet outlasts several of them. Running entirely 
through the collet is a hole made as large as possible 
without weakening the tang end of the collet or cutting 


, away any of the taper hole in the other end. 
iy, At is sometimes convenient to remove the cutter with- 
. Quit taking out the collet. A piece of tempered drill rod, 


placed in the hole through the collet, of such a length 
that it reaches from the end of the cutter to the end 
of the shank of the tang, raising its collar head slightly 
from the end of the collet, will do this. When the 
taper key is inserted in the spindle slot and driven In, 
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it forces the tang shank against this piece of drill rod 
and against the cutter tang, driving it out of the collet 
and leaving the collet in the spindle. The collet shanks 
are ground, the tang end being scraped to fit a 60-deg. 
center. This enables the cutter to be sharpened while 
it is in the collet, causing it to run true. Fig. 3 shows 
a collet with a removable tang and cutter. 
Springfield, Mass. J. P. Poxanp. 
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Oxyacetylene Welding in 
1913 and 1915 

After reading the editorial on page 784, Vol. 43, I 
am prompted to add a few remarks on this important 
subject, for I am strongly in concord with your com- 
ments on the treatise referred to. 

It is true, undoubtedly, that oxyacetylene welding 
methods have gone far beyond repair work. In fact it 
is a question if the process is used as extensively at 
the present time for repair work as in the manufactur- 
ing industries of the world. Personally I am decidedly 
of the opinion that if statistics could be obtained it 
would be found that the process is used far more ex- 
tensively in the manufacturing industries than in re- 
pairing. The process has no limitations as to classes 
of metal—aluminum, brass, copper, iron and steel are 
welded with equal facility. The oxyacetylene method 
when employed on manufacturing parts is not only quick, 
but enables the operator to weld where it would be dit- 
ficult or impossible to work by any other method. There 
are the further advantages of neatness and strength over 
the antiquated methods of soldering, brazing and rivet- 
ing. It now affords one of the most powerful, valuable 
and economical methods of dealing with an immense va- 
riety of manufacturing operations, which can be car- 
ried out without any injurious effects upon the metal. 

It is impossible to enumerate in anything like com- 
plete detail all of the various kinds of work now being 
executed in the metal-working industries, but the fol- 
lowing will no doubt suffice to show that the flame- 
welding process is not confined to repair work. It is 
used at the present time in the construction of metal 
railway vehicles, automobiles, aéroplanes, bicycles, metal 
motor boats, petrol tanks for submarines, for torpedo 
boats, for motor vehicles and aircraft, boilers, retorts, 
evaporating pans, safes, cylinders, machine protection 
guards, castings impossible or difficult to mold by making 
In parts and uniting, pipe manifolds and connections of 
intricate forms, metal doors and furniture, casement 
frames, artistic metal work, sanitary and domestic arti- 
cles, ete. A. EYLEs. 

Manchester, England. 

co 

Electric or Blow-Pipe Welding of blow-holes and shrink- 
holes in steel castings is now a Practice recognized in speci- 
fications. If the defect is not so located as manifestly to make 
the casting unfit for use, and if the defect is properly repaired, 
& welded casting its perfectly Satisfactory. The defect, how- 
ever, should be really eliminated, not simply plugged—as was 
pointed out in a Symposium on fron and steel, presented be- 
fore the Internationa] Engineering Congress. By opening a 
hole to the bottom with the flame or arc, much as a dentist 
prepares a cavity in a tooth for filling, and then filling it 


with metal that ig welded to the partly fused walls of the 
hole, the casting can be made truly sound. The hardening 


S that the casting he rean- 


nealed after welding 


BY 
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Editorials 


Another British Restriction 


"he hint that Great Britain, by royal proclamation, 
cht restrict the importation of other things than ma- 
ie tools was well founded. Dealing in optical instru- 
its is now to be controlled. A cablegram from the 
erican consul-general at London, dated Dec. 20, reads: 
Minister of Munitions prohibits all dealings without 
ise in certain optical instruments, including pris- 
ic binoculars, monoculars, telescopes, periscopes, and 
passes for reading and azimuth angle simultancously 
| sighting of object.” 


is understood that this does not prevent legitimate, - 


ished importing. The firms carrying on such busi- 
, however, must obtain a license and subject them- 
= to Government regulations. The purpose in issuing 
proclamation is to put in the hands of the Minister 
[unitions complete control of certain things that are 
ed in the production of war materials. | 

@ 


%erspective Illustrations in 
“American Machinist’’ 


a narrow sense the illustrations in the pages of 
ical journals serve the same purpose as the head- 
in newspapers. Both attract attention. Both give 
iduality. Both are features intended to appeal to 
readers by the power to give information in a com- 
‘orm. It is but natural therefore to find from year 
ar an increasing number of illustrations appearing 
» pages of technical journals. 
ina broader viewpoint the illustrations on the page 
led to convey technical information serve a more 
tant purpose than merely to attract attention and 
ndividuality. The reproduced drawing, sketch or 
rraph is a means of conveying ideas, and is there- 
form of language. It is a form of expression that 
used widely in technical journalism and has tre- 
us possibilities for worth-while results. By no 
neans can information be presented in so compact 
, and from no other form of expression can ideas 
icts be grasped so quickly by the reader. If 
-wiszshes to prove this statement to his personal 
tion, let him write a description of the geometric 
»f an egg so that he will completely and unmis- 
~ describe the object to a man who has never seen 
id then set the result of his efforts alongside a 
%2nNcil sketch of an ordinary hen’s egg. The mess 
's will promptly go into the waste basket or kitchen 


1© language of engineering and shop drawing has 
13 kinds and modes of expression, a heavy respon- 

ix put upon the technical editor to select the 
t adapted to convey the information that is to be 
-d to his readers. In the machinery-building field 
~pective form has a number of advantages. By 
-~on, orthographic projections are puzzling—espe- 
Jien reduced to a small scale for the purpose of 


the total for 1914. 


reproduction—and halftones are apt to be obscure, due 
to the loss of sharpness in detail from engraving, and 
from the additional fact that photographs taken in dark 
machine shops are not apt to possess the clearness nec- 
essary for successful reproduction. 

For these general reasons the American Machinist has 
continued to use more and more perspective drawings and 
sketches during the last two years. During 1915 a new 
form of perspective known as the “background perspec- 
tive,” was adopted to show jigs, fixtures, punches and 
dies, die-casting molds and other small tools. The suc- 
cess of this form prompted further experiment, which 
has resulted in another form of perspective, known as the 
“flat-tone perspective.” Examples of this new type ap- 
pear for the first time on pages 14, 24 and 25 of this 
issue. 

Both of the processes have been developed by A. L. 
Ormay, chief draftsman of the Hill Publishing Co. They 
will be used freely in the American Machinist through- 
out the year 1916, particularly for presenting details, 
with the expectation that the essential points of jig, 
fixture, small-tool and machine-part design will be pre- 
sented in a clearer, more compact fashion than is possible 
by any other method. 

% 
Great Britain’s Trade in 1915 


The European war has clearly been the only factor of 
any importance in the economic position of the United 
Kingdom during the year that has just passed. An 
observer would have noticed apparently a remarkably 
prosperous condition of internal trading. As regards 
overseas trade, when imports and all exports are added 
together it will probably be found that the total is 
£100,000,000 (sav $500,000,000) or more in excess of 
But prices have risen, and the 
increase in the figures is im fact due to the imports. 
Export total values are down. At the moment of writing, 
it is somewhat difficult to make an estimate, but exports 
of British production should reach £385,000,000, plus ex- 
ports of foreign and colonial produce of about £100,000,- 
000, or a slight increase on 1914. Unless a marked drop 
shows in the last week or so of the year, imports should 
reach £850,000,000, far in advance even of 1913. 

Great Britain always has had on the surface a trade 
balance in the wrong direction. There are, however, the 
well-recognized invisible exports, important among which 
is the shipping industry. Although an unknown but 
extremely large proportion of the total number of British 
ships are employed on Government service, the increase 
in freight rates has been so high that the shipping gains 
will probably exhibit an increase. Of the three sides on 
which the influence of Great Britain in the European 
war is most important, namely, naval and military, finan- 
cial, and external trade, it is perhaps the financial that 
is causing the most thought. Expenditure is growing 
and for war purposes has now reached probably £5,000,000 
a day. The income for the same purpose is about one- 
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quarter of this. Clearly the national debt increases. Great 
Britain in many ways is carrying on the war regardless 
of expense. In rate of expenditure she is easily ahead 
of all the other countries concerned, taken individually. 
but about one-third of the expenditure is in loans to 
British dominions and allies and therefore cannot be 
regarded as a dead loss. 

According to the latest estimates the yearly income of 
the United Kingdom is about £2,500,000,000, while that 
of Germany is not very different, though the relative 
populations, say 68,000,000 of Germany against 46,000- 
000 of the United Kingdom, must be remembered. An 
effect of the war, however, has been to consolidate the 
British Empire, and here the total income for the past 
year has been estimated at something like £4,035,000,000. 
India is counted at £700,000,000, Canada at £350,000,000, 
Australia at £230,000,000, Crown Colonies, etc., at £150,- 
000,000, New Zealand at £55,000,000, and South Africa 
at £50,000,000. Up to a certain point, at any rate, Great 
Britain is paying for the war, and her figures as to 
overseas trade and treasury payments and receipts are 
available from month to month. 

In Great Britain the adverse trade balance has de- 
creased month by month, and in various ways, including 
some revision of the fiscal policy, attempts are being made 
to equalize the values of exports and imports. Consider- 
ing the facts that the German, Austrian and other markets 
are not available, and that even before the recent army 
increase some 10,000,000 workers had been withdrawn 
from useful] production, the figures available relating to 
overseas trading must be regarded as hopeful. Though 
it is the Englishman’s privilege to grumble, there is no 
real pessimism as to the future. 

Of course the cost of living and prices generally have 
advanced, and costs of production have risen ever since 
the outbreak of war. Some 4,500,000 workpeople, it has 
been estimated, have had their wages raised by something 
approaching a total of £40,000,000 a year. In many 
instances increased earnings are not being used with a 
view to the future; nevertheless savings have increased 
to about £600,000,000 a vear. A remarkable feature of 
the British, and in fact of the whole European, situation 
is the extraordinary influence of the state as a stabilizer 
of conditions. In Great Britain the state has assumed 
complete control of the railways, Government insurance 
has been effected of commerce and even of property 
(against Zeppelin raids), the banks have been supported 
by the use of public credit, prices of various commodities 
have been regulated, foreign trade has necessarily been 
controlled, and in many respects in the engineering world 
an industrial revolution has been effected. Up to the 
beginning of December some 2,026 engineering establish- 
ments were directly controlled by the Government, a 
department deciding what work should be done and in 
what order. This has applied with particular force to the 
machine-tool industry, all the shops being engaged to the 
fullest capacity, while many firms that never dealt with 
machine tools save in the way of nsage have been kept 
going as fast as possible on their production. 

Machine-tool exports have fallen considerably both as 
regards quantity and total value, although values per 
ton have naturally risen. Total export values will prob- 
ably not reach £800,000. Imports, even at the end of 
Jast November, almost touched the £2,000.000 mark, a 
value five times that of the same period of 1914. 
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It is beyond question that the present engineering 
output could not have been attained without the large 
increase in the employment of women on machining 
operations. Whole factories are being run solely by female 
labor, as regards machine work, and the initial conserva- 
tism which is inherent in almost all British people having 
been overcome, nothing but praise is heard as a rule for 
the efforts of the women, who seem happy at their work, 
partly perhaps because of the additional opportunities for 
social intercourse. In machine-tool work more particularly 
they have made a start, but not much more. Female 
employment in this branch is steadily growing, however, 
the women as a rule being given comparatively simple 
repetition work on the smaller machines, often leaving 
work requiring more skill for the men who take their 
places in the evening. No single type of machine tool 
can be recalled that is not being operated on these lines 
by British women. 

In Great Britain the output of machine tools for home 
consumption is enormous, and in this respect at least 
the war has some advantageous features for the British 
engineering industry. Shops are being equipped with 
modern tools which in many cases are simplified to meet 
the present purpose only, but the construction leaves the 
addition of further parts in the future easily possible. 
A lathe intended, for instance, for what is known in 
England as “sliding” will not be fitted with a lead screw 
for screw-cutting purposes until later. In addition the 
machine-tool industry itself is revising its outlook, and 
firms that made many types of tools are contenting them- 
selves, sometimes under Government direction, with one or 
two types, on which they have advantageously introduced 
more modern methods of manufacture. Thus the British 
machine-tool industry will probably at the end of the 
war be in a condition to give a good account of itself 
when the rebuilding and reéquipment of Belgium, north- 
ern France, parts of Russia and so on, must be undertaken. 


# 
Why Exact Comparisons Are 
Often Difficult 


There are many fundamental truths which are hard 
to prove because we have no exact comparisons, nor can 
we have in many cases except by laboratory methods. 
We all know that a rigid building that prevents or 
absorbs vibration must give better results with cutting 
tools than. one that allows the machines to weave, or 
change location on the floor. True, some machines have 
weight enough and are stiff enough to do good work even 
in a shaky building, but they are the exception. 

Direct comparisons of this, however, are few and far 
between. For when we move from the old wooden shop 
to the new one of steel or concrete, or a combination of 
the two, we never arrange machinery in just the same 
way and usually speed up the line shaft or change the 
methods in other ways. And every change, no matter 
how slight, makes exact comparisons out of the question. 

Every testing engineer knows that the only way to 
secure reliable results is to change one thing and only 
one thing at a time. In no other way can exact data be 
secured. 

This condition explains why we are lacking in exact 
comparison in many shop matters, things which it often 
seems that we should know all about. 
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Shop Equipment News 
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Mechanical Planer Controller 

Electric drive of a planer by means of a reversing 
‘tor is the most severe machine-tool drive of present-day 
ictice. Not only is a very special motor necessary, but 
control of this motor with regard to speed and ac- 
acy of reversal is very exacting. This difficulty has 
n solved in various ways in the past by the use of 
tractors and electrically controlled switches, and cur- 
t relays. The Cutler-Hammer Co., however, has made 
rechanical problem of this control, and a 48-in. by 
't. Cincinnati planer equipped with its apparatus has 
1 in successful use for several months in the shop 
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The reversing shaft is operated from the ordinary re- 
verse gear and dogs of the planer through levers, shown 
at D Fig. 3, and it moves a short distance from the center 
in either direction. As this shaft rocks back and forth, 
a set of cams on it alternately close the motor circuits, 
thereby causing the motor to rotate in one or the other 
direction. Simultaneously the accelerating shaft is re- 
leased so it is free to rotate through a certain angle, the 
speed of rotation being controlled by an air dashpot, 
shown at #, Fig. 2. As this accelerating shaft slowly 
turns, it moves another series of cams which close switches 
that short-circuit the armature resistance and the series 


FIG. 1. GENERAL VIEW OF PLANER CONTROLLER APPARATUS 


Triumph Electric Co., Cincinnati, Ohio. Among 
any advantages of the mechanically operated con- 
an important one is that being a mechanical device 
n a class of machinery easily understood by the 
operator and therefore likely to receive proper 
on from him. 
setting and general arrangement of the apparatus 
wn in Fig. 1. Here the motor is shown at A and 
» push buttons for starting and stopping, at B. The 
vart of the controller is contained in a rugged 
nm box C, with doors on each side to protect the 
=. In the pictures the doors are shown open. The 
casing, is also shown in front and rear views in 
and 3 respectively. This controller is intended 
» with an adjustable-speed compound interpole 
and it is arranged to cut out the compound field 
1@ motor has come up to speed, and also to give 
» adjustment to the cutting and return spceds. 
itroller box, or casing, contains two shafts, the 
which is called the “reversing shaft” and the 
he: “accelerating shaft.” 


field, and at last insert the shunt field resistance so as 
to bring the motor up to maximum speed. 

In reversing the motor from one direction to the other, 
the shunt field is first strengthened so as to produce a 
dynamic braking action of the motor. The motor acts 
as a generator and feeds power back into the line. Then 
resistance is all inserted in the motor circuit, and when 
it has reached a sufficiently low speed, the armature circuit 
is reversed and the motor accelerated in the opposite 
direction. By proper setting of the various cams and 
proper adjustment of the dashpot, the reversing time can 
be adjusted in such a manner that the current surges 
on the motor are always kept down near the normal full- 
load current of the motor, even when reversing from 
high-speed-forward to the higher-speed-reverse. The com- 
mutation of the motor is at all times sparkless. 

As mentioned above, the shunt field resistance of the 
motor permits independent adjustment for cutting’ and 
reversing stroke. This is accomplished by means of two 
field regulators which are mounted in the cover of the 
casing, as shown at F,, Fig. 2. When conditions make it 
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advisable, these regulators may be mounted separately. 
Mounted as shown, however, they are easily accessible to 
the operator. The starting resistance is mounted in a 
separate frame, and in individual cases may be placed on 
top of the controller case, on the planer housing, or 
wherever most convenient. 

In addition to the apparatus described above, there 
is a single-pole, double-throw solenoid switch. When 


FIG. 2. FRONT VIEW OF MAIN MECHAN 
CONTROLLER BOX 


ICAL PLANER 


energized, this solenoid switch completes the line circuit 
to the motor, and the Planer may be operated. When 
the switch is deénergized, it completes a dynamic brake 
circuit of the motor and produces a quick stop. This is 
for the purpose of bringing the motor to rest, quickly in 
case the line current should fail, or if the operator should 
wish to stop for any reason. Ordinarily the operator 
stops the motor by pulling the tumbler, which forms part 
of the regular planer reverse, to central position. The 
reversing shaft of the controller will return to the “off” 
position and disconnect the motor from the line. On the 
other hand, if very quick stopping with dynamic action 
is required, the operator pushes the stopping button in 
the two-button station mounted on the planer bed, and 
Previously referred to at B, Fig. 1. This opens the 
solenoid circuit of the above-mentioned clapper-switch, 
thereby closing a dynamic circuit and bringing the motor 
to the desired quick stop. If the operator again desires 
to start the motor, he brings the tumbler of the operating 
mechanism to center, or “off” position, and pushes the 
other control button. This last action closes the solenoid 
switch connecting the controller to the power circuit, and 
it is then only necessary to throw the tumbler in the 
forward, or reverse, direction, to start up the machine. 

On test, the equipment has shown that the minimum 
stroke at which the planer will operate is only limited by 
the setting of the table dogs, and by the use of properly 
designed dogs the cutting distance can be reduced to any 
required amount. The only attention this apparatus re- 
quires is the occasional filling of the grease cups which 
lubricate the bearing surfaces. As the controller is amply 
supplied with these Cups, no other lubrication ig required, 


and weekly or fortnightly Inspection will keep the mech- 
anism in perfect condition. 
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All-Metal Lift Trucks 


The type of lift truck shown resembles closely the four- 
wheeled one described on page 38, Vol. 43. Several im- 
provements, however, have been added. The lifting hook 
is made to release automatically, so as to permit the free 
use of the handle. The hydraulic check mechanism is 
so made that the platform may be easily lowered when 
empty, without the usual necessity of standing on it or 


FIG. 3. REAR VIEW SHOWING SHAFTS AND LEVER 
CONNECTIONS FOR THE CONTROLLER 


using a weight. The front wheels can be turned com- 
pletely around with the platform in either elevated or 
lowered position. On account of the lever or handle 
being free, the truck can be easily guided under the 
wooden platforms at will. 

The truck is of all-steel frame construction, and the 
bar-steel cross connections render the making of trucks 
of any width an easy matter. The wheels are equipped 
with roller bearings and are regularly furnished 6, 7 or 
9 in. in diameter on any of the trucks, as ordered. These 
trucks weigh from 215 to 295 lb. net, and up. They 
are made by the Stuebing Truck Co., Cincinnati, Ohio. 


IMPROVED ALL-METAL LIFT TRUCK 
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vy Manufacturing Lathe 


ndman high-duty lathe shown, recently placed 
itket by the Duff Manufacturing Co., of Pitts- 
on., was designed especially to meet the demand 
swing lathe of extreme power, for turning 
which are too small to put in larger lathes. 
ine was designed to be capable of turning any 
from the smallest up to 12 in. at approximately 
> cutting speed. 
ve is by tight and loose pulleys with single belt 
main line; or a two-speed countershaft can be 
ng two changes of speeds with one change of 
he loose pulley is mounted on roller bearings. 
s so arranged that the motor can be bolted to 
can be arranged for either a gear drive or a 
in drive. The arrangement of the pulley also 
1e motor to be bolted to the floor. The main 
ear on the spindle is 18 in. in diameter with 
ce, and it is made from a forged and rolled 
The pinion meshing into this gear is cut from 
r, carbonized, heat-treated and ground. 
ire three changes of speeds furnished by means 
ars—all of steel. The pinions of these change 
all carbonized, heat-treated and ground. The 
pinion of the set is made of vanadium steel. 
| changes are in the following ratios: 11 to 1, 
,and 1814 to 1. The feeds regularly furnished 
anging from 0.020 to 0.100 in. in steps of 0.020 
These changes are obtained by means of slip 
ilar to the speed changes. All of the feed gears 
ge gears are of steel of ample proportions to 
vy duty. 
sxron is of the double-support type, and is 
with reversing mechanism. All gears are con- 


PS 


HEAVY-DUTY MANUFACTURING LATHE 


ver ways, 20 in.; over carriage, 12 in.; } 
20 in.; front spindle bearing, 5x7 in.; 


esh. The carriage is made heavy with wide 
ge bridge. The tool rest is made of a steel 
» bed is of the box-type pattern, heavily re- 
is so arranged that it can be easily equipped 
t. The weight of the machine, with 8-ft. 
5,000 lb. 
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distance between centers, 
width of belt, 4% in.; 
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Semiautomatic Thread Miller 


The thread miller shown was designed especially for 
threading bronze primer bodies. The piece is held in 


a lever-operated spring chuck and advanced into position 
by a hand-operated cam, the work spindle being rotated 
by a worm and wormwheel acting through a jaw clutch. 
After the piece is chucked, the hand lever raises the cnt- 


SEMIAUTOMATIC THREAD MILLER 
Overall dimensions, 48x12 in. 


ESPECIALLY ADAPTED FOR TURNING SHELLS 


8-ft. bed, 40 in.; width of bed over ways, 
length of carriage, 30 in. 


ter into the worm and starts the work spindle. On com- 
pletion of the thread the cutter is withdrawn, and the 
work spindle automatically returns to its original po- 
sition. 

There is a graduated adjustment for depth of thread 
for use in setting the machine. The cutting time is 20 
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sec., which gives an average of over 100 per hour. The ma- 
chine shown handles work up to 3 in. in diameter, and a 
larger one is also built on the same general lines to take 
work up to 10 in. in diameter and 30 in. long. It is 
made by the T. C. M. Manufacturing Co., Harrison, N. J. 


te 
Portable Shop Crane 


The superstructure of the portable crane shown is made 
of steel in order to secure lightness. The base is of 
cast iron, with its braces, ribs and lugs cast integral and 
made sufficiently heavy to provide the necessary strength. 
The light superstructure and heavy base give the crane 
a low center of gravity. 

The caster and the two front wheels support the base 
at three points so that twisting strains in passing over 
uneven floors are eliminated. Steering is accomplished 
by the caster in connection with the all-steel handle. The 


PORTABLE SHOP CRANE 


Capacity, 1 ton; lift, 6 ft. 6 in.; overhang, 33 in. 


crane 1s locked by the hand nut, shown on the caster, 
which can be operated by the foot without stooping. 

On the one-ton size shown, a single chain is used which 
automatically runs to the sheave pulley at the top and 
- is out of the way of work under the crane. A bridge on 
the sheave-pulley casting prevents the hook from running 
off. The hook is drop forged of heat-treated steel with 
a large factor of safety. The chain winds on the drum 
singly. 

This crane is made in several sizes by the United En- 
gine and Manufacturing Co., Hanover, Penn. 

= 


Columm or Bench Hand Miller 


The machine shown is intended to be used either as a 
column mounted or a bench hand miller. It was de- 
signed to meet the demand for a small miller adapted 
for splining or milling small parts at high speed. Parts 
of rifles, revolvers, automatic machines, typewriters, sew- 
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ing machines and the like can be machined with great 
rapidity. 

The spindle is made of high-carbon steel, ground all 
over and mounted in ball bearings which are provided 
with dust-proof covers. All sliding bearings are unusu- 
ally wide and provided with gibs which can be adjusted 


COLUMN OR BENCH TYPE HAND MILLER 


Working surface of table, 3% x13 in.; longitudinal feed of 
table, 6% in.; vertical adjustment of knee, 5 in. 


for wear. The crossfeed knob is graduated to read in 
thousandths. Both table and knee are provided with ad- 
justable stops. The machine is provided with spindle 
speeds of 100 to 1,200 r.pm. The height of the bench 
machine without column is 18 in., weight 175 |b. 

The machine is a recent product of the Bickett Machine 
and Manufacturing Co., Cincinnati, Ohio. 


Copper Band-Turning Machine 


For the forming of copper driving bands on high- 
explosive and shrapnel shells, the Traylor Engineering 
and Manufacturing Co., Allentown, Penn., has developed 
the machine shown. 

The positive opening and closing chuck, operated by 
compressed air, is used for holding the work. A valve 
and lever placed in front of the machine make it easily 
controlled. The chuck is positive and allows ready re- 
placement of a shell in the machine. The forming of the 
copper band is done by two tools easily operated. 

The machine is arranged for taking any shells, from 
2 in. diameter up to and including 6 in. diameter. The 
operation of the machine is such that a roughing cut is 
first taken off, which brings the band down to size. The 
mechanism for taking this cut is so designed that it is 
not necessary to work to figures. Consequently high-class 
skill is not required. The finishing cut is operated by a 
lever on the back of the machine, and no gaging of any 
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kind is required to bring the band down to the proper 
diameter and form. 

In the turning of the copper driving bands on 18- 
pounder high-explosive shells, the rate of production has 
been as high as two shells per 50 sec. This includes all 
of the necessary time required to take the shell off the 


FIG. 2. PARTS OF FRICTION CLUTCH 


shown. These shoes are expanded by wedges in the ends 
of the arms, these wedges being easily adjustable. Springs 
hold the shoes away from the pulley when not in action 
and prevent any tendency to drag. Ample lubrication 
is provided by means of an internal reservoir. 

Clutches range from 4 to 12 hp. at 100 r.p.m. They 
are made both as separate clutches and in complete coun- 
tershafts by the Bicknell-Thomas Co., Greenfield, Mass. 

Fs 


Electric Seam Welder 


The illustration shows a motor-driven electric seam- 
welding machine recently developed by the Toledo Elec- 
tric Welder Co., Cincinnati, Ohio. 

The machine is designed for rapidly welding cylinders 
made of sheet metal or lead-coated stock. The welded 


COPPER BAND-TURNING MACHINE 


rack or floor, put it in the machine, turn up the band, re- 
move the shell from the machine and put another one in 
its place. A fair average for this machine is 100 shells 
per hour, making it possible to turn out 1,000 shells 
per machine per 10 hours. 

% 


Friction Clutches and Pulleys 


The aim in designing this clutch has been to avoid 
unnecessary weight, secure easy operation and maximum 
adjustment for wear, with simplicity of construction. 


ELECTRIC SEAM WELDER 


surface is left smooth, permitting enameling or other fin- 
ishing without any further preparation. 


| ERSONALS 


Albert Vuilleumier, until recently assistant chief engineer 
of the Becker Milling Machine Co., has become works man- 


FIG. 1. EXPANDING FRICTION CLUTCH ager of the Standard Machinery Co., Mystic, Conn. 
12 in.: dlameter, 1 to 2 in. shaft. Thomas F. Fournier, chief engineer of the Becker Milling 
Clutch Suneve a to ve in. diameter, 3 " 6 in. face Machine Co., Hyde Park, Mass., has resigned to become gen- 
eral manager of the Standard Machinery Co., Mystic, Conn. 
The body 1s keyed to the shaft and held in position W. P. Cartwright has been placed in charge of the die 


: ° qe . room of the Buick Motor Car Co., Flint, Mich. Mr. Cart- 
by a hollow setscrew. It carries two friction shoes which wright was formerly associated with the Anderson Forge and 
work on the inner surface of the rim of the hub, as Machine Co. 
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Prices--Materials and Supplies 


PIG IRON—Quotations were current as follows at the 
points and dates indicated: 


Dec. 30 Dec. 3 Jan. 2 
1915 1915 1015 

No. 2 Southern Foundry, Rirmingham. $14.50 $14.00 $ 9.50 
No. 2 X Northern Foundry, New more 19.50 17.75 14.25 
No. 2 Northern Foundry, Chicago. . 18.50 18.00 13.00 
Bessemer, Pittsaburgh............... 20.45 18.95 14.70 
Basic Pittsb ee ee 18.95 17.45 13.45 
No. 2X, Phi elphia 19.50 17.75 14.25 
No. 2 , Va ey furnace 18.50 16.00 13.00 
No. "Southern, Cincinnati. 17.40 16.40 12.40 
Basic Eastern Penn.. 18.50 17.50 13.30 
Gray forge, Pittsburgh... 18.20 16.45 13.45 


METALS—Below are the present quotations with a com- 
parison of practically a month and year ago: 


MISCELLANEOUS METALS—NEW YORK 


Dec. 30, Dec. 3, Jan 2, 

1915 1915 1914 
—Cents per pound— 

Copper, electrolytic (carload lots). . 22.50 20.00 13.25 
Radi acts Ghee ta deiaiaaelg Dasetaritea aaa aie 40.00 38.00 33.25 
Lead its a Se dl Ad atin a like ence a yr amaty 5.40 5.25 3.80 
OBES iechicn oi ord lod Ghee weer woes 18.00 17.50 5.85 
opper sheeta, b reek ee 27 .00 25 .00 18 .50 
Copper wire (catload lots). eee eee ce 30.25 28.25 13.25 
Brass rods, buse.................-.. 32.00 27 .25 13.00 
Brass Pipe, | base 36 .00 32.00 15.50 
Brass sheets.................0..055. 32.00 27.25 13.25 
Bolder 3 oad 4 (case lota).. 24.75 23.50 21.00 


In St. Louis lead sells at 5.32%c. per Ib. and spelter at 17.75c. 


MONEL METAL—The following prices hold: 
Mill Lengths 8 Ft. and Over 


10,000 6,000 2,000 500 ~=Less than 
Lb. Lb. Lb. Lb. 500 Lb. 
Size, of a Sise of a Size of a Sise of a Size of a Size 
In. and Over and Over and Over and Over and Over 
Rounds—Squares ———————Cents per Pound 
a , Ce ee ee 31.50 32.00 32.50 33.00 36.00 
Se ¢ ee ree ae 31.25 31.75 32.25 32.75 35.75 
C0208: xc aways varied S 31.00 31.50 32.00 32.50 35.50 
1 ios Pa ache best Meee Gon 31.75 32.25 32.75 33.25 36.25 
unds 
3 to 32.50 33.00 33.50 36.00 37.00 
Squares 
Bey Sake Pee. saheonwa 32.50 33.00 33.50 36.00 37.00 
uD 
33 to 3H.. 32.25 32.75 33.25 35.75 36.75 
Sry to Sa arasacel 32.25 32.75 33.25 35.75 36.75 
un uares 
4 to4#....... 33.00 33. 50 36.00 36.50 37.50 
5 to 36.00 36.50 37.00 34.50 38 . 50 
eres . oo.,6)6,)6 (86. 50 37.00 37.50 38.00 39.00 
Flats... aac 2 . 32.50 33.00 33.50 36.00 37.00 


Rleles not ee wider than 6 in. or less than } in. thick. 
Hexagon Bars two cents (2c) per pound over corresponding size of round rods. 


For cutting to any specified length not shorter than 1 ft. 
add lic. per Ib. 
The scrap allowance Is 18c. per lb. delivered at works. 


STANDARD PIPE—On carload lots f.o.b. Pittsburgh the 
following discounts hold: 


Black Galvanized 
% to 2-in. steel, butt welded ............ 78% 63144 % 
2% to 6-in. steel lap welded .............- 7% 62% % 
7 to 12-in. steel lap welded ............ 75% 58% % 
At this rate prices are as follows: 
r——Cents—_, r7—-Cents——_—_,, 
Diam- Galvan- Diam- Galvan- 
eter Black ized eter Black ized 
Me-in........ 2.53 4.19 es bt eam a eee ae 34.04 55.50 
Tels oi4.c4% 2s 3.74 6.30 O21 ison oes 44.16 72.00 
1y%-im....... 5.06 &.39 TIN sce es oak 59.50 98.77 
1%-tn ee Rees 6.05 10.02 Rel cea ee ed 62.50 1.03 
BHAT isxeierie aan 8.15 12.55 a 0 a 86.25 1.43 
2%-in....... 13.45 21.92 10QeIn. fst eee ss $1.03 1.70 
ath Wace ee tesa 17.59 28.68 p Ni ow |) 2 eer ere rane 1.16 1.92 
4-in......... 25.07 40.87 » ES 6° Rene earner 1.27 2.10 


NAILS—Wire nails f.o.b. Pittsburgh sell at $2.10; gal- 
vanized 1 in. and longer, $4.10, and shorter, $4.60. These prices 
are to regular customers and delivery is made at the mill's 
convenience. 


ROLL SULPHUR in 360-lb. bbl, sells 1n New York at 


$2.15 per 100 Ib. 


STEEL SHEETS FROM JOBBERS’ WAREHOUSE, NEW YORK 


Dec. 30, Dec. 3, Jan. 2, 
1915 1915 1914 
Cents per pound 

No. 28 Black.... ............000.e 3.15 3.15 2.60 
No. 26 Black.... .........ccceeeee 3.05 3.05 2.50 
Nos. 22 and 24 Black.. ............ 3.00 3.00 2.45 
Nos. 18 and 20 Black............... 2.95 2.95 2.40 
No. 16 Black... ..........ccceeeees 2.90 2.90 2.35 
No. 14 Black... ............000000- 2.80 2.80 2.25 
No. 12 Black...............00eee0- 2.70 2.70 2.20 
No. 28 Galvanized.... ............ 5.50 §.25 3.50 
No. 26 Galvanised... . 5.20 4.95 3.20 
No. 24 Galvanised.... 5.05 4.80 3.05 


ZINC SHEETS—The following prices prevail: 


Quantity Cents per Lb. 
Carload lots, f.o.b. mill... .... ec ee wee 22.00 
In casks, New York..............c00cccceevccece 23.00 
Broken lots, New York...........0 ccc cecuvtcvces 24.00 


SEAMLESS DRAWN TUBING—The base price is 33c. for 
brass and 33c. for copper. For immediate stock shipment 3c. 


is added, which gives the following quotations in cents per Ib.: 
Diam., In Brass Copper Diam., In. Brass Copper 

% to 3...... 36.00 36.00 B.S eee Coes 42.50 42.00 
i) eee ee eee 7.50 37.00 ee wee 43.50 43.00 
Re. ite ieee ood 38.50 38.00 L Srartteaus ies 45.50 45.00 
OM ow eat 40.50 40.00 BS Movebhecn auniecs 47.60 47.10 


OLD METALS—The following are the dealers’ purchasing 
prices in New York: 


Cents Cents 

Copper per Lb Brass per Lb. 

Heavy and crucible..... 17.75 pay eee ee ee ee 11.50 

Heavy and wire........ 17.20 “LAB OL was se heey eee ears 9.50 

Light and bottoms...... 15.00 No. 1 yellow rod turnings 14. a 

ead No. 1 red turnings ; 

HIGAVY 66a whee een ed 4.50 

OB. Vinee ce eae Re Oe ee bs 425° ZING 25:6 e5Ase eae esse 11.00 


COKE—Below are the prices per net ton at ovens, Con- 
nellsville, and cover the past four weeks: 


Dec. 11 | Dec. 18 Dec. 25 Jan. 1 

io 191 1915 1916 
Prompt furnace... et 15@2 S172. 50 @ 3.00|$3.00 @ 3.50)$3.00 @3.50 
Prompt foundry... .90@3 3.25 @3.75| 3.50@4.00}] 3.50@4.00 


STEEL SHAPES FROM JOBBERS’ WAREHOUSE, NEW YORK 


Dec. 30, Dec. 3, | Jan. 2, 
1915 1915 1914 
Centa per pound 
Steel angles base................... 2.40 2.40 1.85 
Steel T’s base.. 2.45 2.45 1.90 
Machinery steel (bessemer) .. 2.40 2.35 1.80 


The above prices are for angles 3 in. by % In. and larger 
and tees 3 in. and larger. 


WELDING MATERIAL (SWEDISH)—Prices are as fol- 


lows: 
Welding Wire Cast-Iron Welding Rods 

Cents Cents 
per Lb. per Lb. 
Re ii. fi a 8.50 1% by 19 in. long...... 22.00 
Oo. 8, vs aa a 9.25 3% by 12 In. long...... 26.00 
Be ee ee ee laes ane 10.00 4% by 19 In. long....:. 20.00 
NOs 18 ecb 65:3 ae Hoe 1s by 21 in. long...... 20.00 
Re Ag Mand Meocct: 1g00 Vanadium Wire in Colls or 

NO. 20-8 let Rey eas 16.00 Sticks 
- ; a cep ahencs diab aneoe edsamaanets 15.50 
Special Welding Stee BM segura mtd eaceiee aicie 15.00 
Ye a eee ee TSA BEO0. Bh soaticcs e weaves ebie 14.00 
BO elt cee ca ht ah O00: fe vecsk dw Bea te Lek an 12.00 
We ceiceubcebtas Rw cies sere elo ce. os Ba anes 28.00 - and larger.......... 11.00 


The above prices are subject to change according to quan- 
tity and shipment desired. 


BAR IRON—Prices are as follows at the places named: 
Cents per Lb. 


1.80@1.85 
2. 00@2 07 
2.40@ 2.50 


Pittsburgh, mill 
New York 


ee ee 


ees eeeoes es © eo ma © © Oo B&O BH © © © Fe we ee ee eB ee we we we eee 


SAL SODA—The quotations below are per 100 lb. at the 
places designated: 

New York @eseeesoveevav_eseseereeoe#wreteese# 
Philadelpnisy © ecoeccs 6 oss eo swe sew ee oa ataece ues S Soa Gi ierieans oe 75 
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WROUGHT WASHERS—From New York warehouse the 
esent quotation is $5 from list price. At this rate the 
llowing prices hold: 


fam- Price per Diam- Price per 

er, In. 100 Lb. eter, In. 100 Lb. 
Sue es Bie eee eee ees $9.00 BM Swtdeeax ae Cee $4.30 
be ery cnnais vi aah wd NA tanta ge 7.20 1 Re eee 4.20 
Se es ae 3% 23% owe eaeded rig 

$ i GEREN Ga ee 4.80 3, 3%, $%............ £20 
eee Pee 4.40 3%, 4. 4%, 4%........ 4.60 


4 off list is allowed 


NUTS—On hot pressed square nuts 
ollowing prices hold: 


1d om hexagon $4.20. At this rate, the 


Hot Pressed Square Hot Pressed Hexagon 


‘hort Per 100 Lb.— Short Per 100 Lb.—, 
Jiam. Blank Tapped Diam. lank Tapped 
en “a eile = $11.00 le anal ; eats $16.70 
eee ae $7.00 8.50 % ........... ee 10.30 
i} een Ne 5.00 B90) oct eeaes $5.40 6.40 
Digs aS atc ane nee, eae 4.00 4.70 1% ........... 4.20 4.80 
MS ates ahah Av eee ai 3,50 3.90 iy. 1%. 138, 2 4.10 4.70 
Js. 29%, 1432, 2 3.40 $.80 2A ........... 4.20 4.90 
Pa te Brae haces dandeenne 3.50 4.00 2 pinta ees ae 4.60 6.30 
RS eae ee 3.80 4.40 


Semifinished nuts sell at 75% off list. 


MACHINE BOLTS—From New York warehouse, on sizes 
rom % in. by 4 In. and smaller 70% off Hst is discounted; 
or larger and longer sizes 60% is allowed. These quotations 


.\re for bolts having square heads and square nuts. At this 
ate prices per 100 are as follows: 
eh Diameter 

Length A % &% % % 1In 
bie. AMS 22 Stewed $0.51 $0.72 $2.08 $3.08 $4.20 $6.04 
2 IG oda kteee ee .53 oY | 2.23 3.30 4.48 6.40 
oe a |) rere .56 82 2.38 3.62 4.76 6.76 
3 ect ote eee .58 86 2.63 3.74 5.04 7.12 
3% im. ........... 61 91 2.69 3.96 5.32 7.48 


ALUMINUM—Quotations are as follows in ton lots: 


Cents per Pound 

NO. 1 Virgin 98-99% 2... ccc cece eect enw eee 54.00 to 66.00 

Pure 98-99% remeit 53.00 to 55.00 

No. 12 alloy remelt.......... ccc cee eet eee renee 44.00 to 46.00 
Jobbers usually charge 2c. per lb. over the above figures. 


NICKEL—Manufacturers quote the following prices: 
Cents ca 


eoeeeeeeveeeeeseeovre es ee ee ee 8 & @ 


ane. VG Ooo oie ke ie SS EN AS aeRO ‘ 
FLLSCCUrolytic. 406 444 64s ents b wbe we eee SETEAG RHEE SES 50.00 


SWEDISH (NORWAY) IRON—This material sells at $4.25 
base per 100 lb. f.0.b. New York. In coils an advance of 50c. 
is charged. 

OILS—Prime winter lard oil sells at 92 
5-bbl. lots; cottonseed crude, f.o.b. mill, 54 
seed, raw, in carload lots, at 6lc. 


COPPER BARS—tThe base price is 29c. per Ib. 


96c. per gal. in 
54%c.; and lin- 


| 
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CARRIAGE BOLTS—On % by 6 in. and smaller 65 and 10% 
off list is allowed; for larger and longer sizes 60% off list is 
charged . At this rate the price per 100 is as follows: 


—————————_Diameter———______—___ 


Length % ts % te rr % % 
1% in. ......... $0.82 $0.44 $0.60 $0.88 ....  .... 
2... Us wbcccudes 36 .48 65 E90 veweel ‘ Lebeieies nie 4 
2% in. ......... .88 62 70 1.04 $1.30 $2.30 $3.40 
8 Me: eee wee 41 -65 76 112 1.41 2.46 3.60 
SANs 2akkensss 44 69 80 1.20 1.52 2.60 3.8y 


es» @#@ee#ere?8kteeeesrtseteeteeeev#eeesee7eeeetktes#ee@ e @eeeseeee#es8eskt8teesvber# @ 6 
TC 20TH De ea. 0 ose hk oes Oe ew ae ee aoe sd 8.75 
Terne plate, 20x28: 
Base Net Base Net 
ah Weight Coating Price Weight Stent Coating Price 
100-lIb. 20 8 6.60 ae OF 22 20 9.50 
I.C. 214 8 6.90 C 231 25 10.50 
I. X. 270 8 8.70 1..C. 236 30 11.50 
I. C. 218 12 8.20 I. C. 241 35 12.60 
I. C. 221 15 8.70 I.-C 246 40 13.50 


Crosses—90c. for each cross, added to price for I. C. 20x28. 
Pure palm oil process—Extras of $1 for 20x28. Odd sizes— 
Regular sizes are 14x20 and 20x28 only; other sizes 10c. extra, 
unless order 100 base boxes per item, for shipment in 50-Ib. 
lots not over 60 days apart. 


RIVETS—On this product the following discounts from 
list price are in effect: 


Discount 
Steel tank, *& and smaller........... er ere see 
Copper rivets .........c.cccceves eh etapa cw ease wwe ee es 40 and 56% 
Copper burs ........ See eae Pree re ere eT ee ee 12% % 


BABBIT METAL—In New York, quotations are as follows: 


Grade Cents per Pound 
TROBE yee eons ok Ble ee oo ie Eh od as hess eh aes 556 @60 
Commercial 2.63660 306 cee aran eee gas Wy ta le Gob whale arse 25 @30 


COTTON WASTE—In New York, the prices below hold: 
Cents per Pound 

8.50@9.50 

6.50 @8.00 


WIRE ROPE—On this material the following discounts are 
for warehouse delivery, New York: 


White 


eeeeeeesseteeeeteteeeoaeeenseeseee @eeese#e 


Galvanized: 3:26.36 ocww es cacGind Si es Oa ea eres 40 and 2%% 
BPR ie ociaS Sk edo oe Seen ao ae. fracas Ce RS 55 and 2% % 
Special brands, bright................ a ee 52% % 


COPPER SHEETS—Hot rolled 16 oz. (large lots) base per 
lb. is 27c.; cold rolled, 14 oz. and heavier, add 1c. extra per lb. 
to the above; polished takes ic. per sq.ft. extra for 20 in. 
widths and under; add 2c. per sq.ft. for over 20 in. 


ANTIMONY—For spot delivery on Chinese and Japanese 
brands, duty paid, 39.5c. per lb. is asked. 


COLD DRAWN STEEL SHAFTING—To consumers requir- 
ing fair-sized lots the price at 30% off list. 


z 
0 
S 
» 
~; 
oF 
bry 
4 
9 
ar 
00, 
0 
oF 
Y 
> 
O 
3 
D 


If you are in need of machinery or supplies, the first thing to do is to consult the Buying 


Section. 


If you cannot find just what you want, send us particulars, and we will be 


glad to publish it free of cost, thus putting you in touch with reliable manufacturers. 


METAL WORKING 


NEW ENGLAND STATES 


Bids are being received by George Nelson Meserve 95 Milk 
St.. Boston, Mass., for the construction of a 2-story, 100x100-ft. 
garage at Brookline, Mass., for Frank Turner. 

The contract has been awarded for the construction of a 
36x48-ft. testing plant at Clinton, Mass., for the Clinton Wire 
Cloth Co. 

We have been advised that the G. W. Prentis & Co., 
Holyoke, Mass., manufacturer of wire, is in the market for 
speclal wire-drawing machinery. Noted Dec. 23. 

We have been advised that the Lynnfield Chemical Co., 
Linnfleld, Mass., is in the market for crushers, pulverizers, 
acid mixers, etc. Noted Dec. 9 

contract has been awarded for the, construction of a 
ae 3x38x62-ft. machine shop at 25 New Derby St.. 
‘iw Bedford, Mass., for William E. Gove. Estimated cost, 
$3,900. 

s Jowell Shops, manufacturer of textile machinery, 
Sit onetict a one-story, 112x144-ft. foundry at Newton 


Upper Falls, Mass. 

The contract has been awarded for the construction of a 
‘story garage at Sherbourn, Mass., for Henry G. Vaughn. 
Estimated cost. $10,000. 

The contract has been awarded for the construction of a 
two-story, 50x70-ft. addition to the plant of the Stafford Tron 


Works, Inc.. Worcester. Mass. 


Worcester, 
manufacturer of split safety clutches for overhead 
motors, will enlarge its plant at Worcester. 


The Carl G. Westlund Co., 498 Millbury St., 
Mass., 


Edward eco tne. will construct a 2-story garage at 
48 


Springfield, Mass. timated cost, $20,000. 
J. Joslin will construct a garage at Providence, R. I. 


The Remington Arms-Union Metallic Cartridge Co. is con- 
structing a 4-story, 60x240-ft. plant with 2 ells, 48x64-ft., at 
Bridgeport, Conn. Estimated cost, $100,000. 

Plans are being prepared for the construction of four- 
story, 200x300-ft. factory and one-story power house on Park 
Ave., Hartford, Conn., for the Royal Typewriter Co. 


MIDDLE ATLANTIC STATES 


The Wickwire Steel Co., Buffalo, N. Y., will build an addi- 
tion to its plant on the Niagara River. 

Bids are being received by the American Radiator Co.. 
Elmwood Ave., Buffalo, N. Y., and John E. young: Arch., 30 
North Dearborn St., Chicago, Lil., for an addition to its foun- 
dry. Estimated cost, $50,000. 

Bids are being received for the construction of a two-story. 
40x186-ft. factory for the Brockway Motor Truck Co., Corning, 
N. Y. 


The Genesee Tractor Co., recently incorporated, will estab- 
lish a plant at Hilton, N. Y., for the manufacture of tractors 
and special machinery. 

The Salisbury Ball Bearing Corporation, Jamestown, N. Y.. 
will equip a plant for the manufacture of ball bearings, 
machinery parts, appHances, etc. 


. Sandusky St., N 
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i lex Magneto Co., Millbrook, N. Y., manufacturer 
of Gaeta eee appliances for motors, etc., ig establishing 
& plant at Millbrook. L. L Lowry, 317 West 98th St., New 
York, N. Y., is interested. : i. ; 

he contract has been awarded for the construction o 
a i toe » 75x100-ft. garage on Thomas St., New York, N. Y. 
(Borough of Brooklyn), for Adolph Gobel. Mor an Ave. and 
Rock St. Estimated cost, $15,000. Noted Nov. 11. 

lans have been prepared for the construction of a one- 
ators, 10nee. shop for the Nelson & Landgren Iron Works, 
1220 60th St., New York, N. Y. (Borough of Brooklyn). Esti- 
mated cost, $3,500. : : gen 

John C. Wandell, Arch., is preparing plans for a 2-story 

40x100-ft. garage on 40th St., New York, N. Y. (Borough o 
Brooklyn), for W. R. Thomas. Estimated cost, $15,000. 


The contract has been awarded for the construction of a 
2-story garage at Oyster Bay, N. Y., for Bertram G. Work, 
16 East bist St., New York, N. Y. (Borough of Manhattan). 
Estimated cost, $45,000. ‘ ; 

The Rome Metallic Bedstead Co., Rome, N. Y., has lease 
a_site on Anable St., Long Island City, New York, N. Y. 
(Borough of Queens), and will build a four-story factory. 


Work will soon be started on the construction of a 1- 
story addition to the garage of William Rafferty, Merchants 
Bank Bldg., Syracuse, N. yY. Estimated cost, $12,000. 

Plans are being prepared for the construction of a 2- 
story, 55x140-ft. Barage at White Plains, N. Y., for the Scars- 
dale Estates. H. H. Brown, National Bank Bldg., Arch. 

Work will soon be started on the construction of a 1.- 
story, 49x90-ft. garage for Walter D. Blair, 1109 Broadway, 
Yonkers, N. Y. Estimated cost, $12,000. 


Fire, Dec. 17, damaged the plant of the Magnolia Metal Co., 
Matawan, N. J. 

Heller Bros., Newark, N. J., manufacturer of rasps and 
files, will build an addition to its plant on Verona Ave. 


The W. H. Compton Shear Co., Newark, N. F,, manufacturer 
of shears, has awarded the contract for the construction of an 
addition to its plant on Camden St. 

The Simplex Motor Co., New Brunswick, N. J., has awarded 
the contract for the construction of two factory buildings. 
Estimated cost, $50,000. 

The Hall-Hillsdorf Automobile Co., Perth Amboy, N. J., 
recently incorporated, plans the construction of a commercial 
garage and repair shop. 

The Traytor Engineer Co., manufacturer of machinery, 
Allentown, Penn., contemplates an expenditure of $350,000 for 
additions to its plant. 

It is reported that the Ford Steel Wheel Co., Butler, Penn., 
is in the market for steam hammers and other equipment. 

The Carnegie Steel Co. has purchased a site adjacent to 
plant at Clairton, Penn., and will construct additions. 

It is reported that the Cambria Steel Co., Johnstown, Penn., 
is in the market for steam hammers and other equipment. 

The contract has been awarded for the construction of a 
100x200-ft. brick plant for the American Car and Foundry Co., 
Milton, Penn. 

The North Wales Machine Co., Ine., North Wales, Penn. 


manufacturer of machine tools, etc., is building a 60x160-ft. 
addition to its plant. J. W. King, Treas. and Mer. 


The Pennsylvania Taximeter Cab Co., Philadelphia, Penn., 
Plans to construct a 10-story concrete Sarage on South Broad 
St. Estimated cost, $300,000. 


The contract has been awarded for the construction of a 
machine shop at 27th and Smallman St., Pittsburgh, Penn., for 
Frank H. Rea. Estimated cost, $15,000. 


Bids are patng received by the Allegheny Express Co., 
. S.. Pittsburgh, Penn., for a two-story com- 
mercial garage. Estimated cost, $15,000. . 
The Thurlow Steel Co., Thurlow, Penn. (Chester post 
office), has awarded the contract for a factory at Thurlow. 


Bids are being received by T. J. Litzleman, Arch., 149 West 


Fourth St., Williamsport, Penn., for a one-story, 67x200-ft. 


factory for the Keystone ‘Talking Machine Co. 


Levering Bros., Baltimore, Md., manufacturer of sash 
weights, will construct a foundry and machine shop on 
Maryland & Pennsylvania R.R., off Theatfield St., York, Penn 


SOUTHERN STATES 


The Comas Cigarette Machine Co., 1 ; . 
struct a 120x140-ft. machine shop. Salem, Va., will con 


It is reported that the American Seamless Tube Co., re- 


An addition will be constructed to th 
Moss Iron Works Co., Wheeling, Ww. Va. Piece TE 


Estimated cost, 


J. T. Hamilton, West Palm Beach, Fla. i 
machine shop at Okeechobee, Fla, Fla., will establish a 


The Safety Brake Shoe and Manufacturin Co. will con- 
struct a plant at Birmingham, Ala., for the Tanuteciite of 
; Montgomery, interested. 


The Tennessee Stove Works, Chat 
build an addition to its Plant. a sanoges, venns planets 


According to press reports the Tllinois Central 
the construction of a steel car Plant at onconnen? heen 
(Memphis post office), Estimated cost, $1,000,000. 


Bids are being received by William B. Whitt, 1 
Winchester St... Ashland, Ky., for the superstructure one 
two-story, 50x120-ft. garage. Estimated cost, $15,000. 


- W. Martin has purchased the plant of th 1k é 
chine Co., Elkton, Ky. and Plans to ibrove pane. ton Ma 
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MIDDLE WEST 


The New York Central R.R. is in the market for a 42-in. 
car-wheel boring machine, double axle lathe, 400-ton double 
end wheel press and a 6-in. forging machine for its shop at 
Airline Junction, Ohio (Toledo post office). 


The C. L. Dorer & Co. will build a 30x50-ft. addition to its 
foundry at Bellaire, Ohio, in the spring. C. L. Dorer is Pres. 


It is reported that the Oesterlein Machine Co., Cincinnati, 
Ohio, has purchased a site at Camp Washington, Ohio, Cin- 
cinnati post office, and will construct a plant for the man- 
ufacture of tools. 


The American Sheet and Tin Plate Co. is constructing a 
l-story, 50x156-ft. plant at 1520 Henry Ave., S. W., Canton, 
Ohio. Estimated cost, $15,000. 


A company is being organized which will robably be 
known as the Canton Stove Co., with a capital of $150,000, and 
will establish a plant at Canton, Ohio, for the manufacture of 
gas and gasoline stoves. 


Plans are being prepared for the construction of a 2-story, 
75x360-ft. plant for the Hercules Motor Manufacturing Co. at 
Canton, Ohio, for the manufacture of engines for automobile 
trucks, and tractors for aéroplane and marine purposes, H. 
H. Timken is Gen. Mgr. Noted Dec. 9. 


The Oesterlein Machine Co. has purchased a site at Cin- 
cinnati, Ohio, and will construct a 2-story, 125x400-ft. foundry 
and machine shop in the spring. Estimated cost, $75,000. © 


Plans have been prepared for the construction of a 2- 
story, 65x85-ft. addit on to the plant of the John Steptoe 
Shaper Co., manufacturer of machinists tools, at Cincin- 
nati, Ohio. Noted Dec. 30. 


The Allyne-Ryan Bay Co. will construct 2 additions to 
its plant at Aetna Rd. and East 91st St., Cleveland, Ohio. 
Estimated cost, $15,000. 


Bids are being received by Izant & Frink, Arch., 913 Il- 
luminating Bidg., Cleveland, Ohio, for the construction of a 
eereee mee nd Heights, Ohio (Warrensville post office), 
or . Ss. yler. 


The Ohio Metal Co. will build an addition to its plant at 
ae North Fourth St., Columbus, Ohio. Henry oeb is 
res. ; 


The Standard Manufacturing Co., Pittsburgh, Penn., will 
construct a branch factory at Columbus Ohio, for the man- 
ufacture of enameled ware. 


The Chicago & Illinois Western R.R. contemplates the 
construction of a roundhouse at Hamilton, Ohio. . B. Clark, 
hicago, Ill, is Pres. and Gen. Mer. 


repared for the construction of a 
factory on Front St., ronton, Ohio, for the Ironton Incan- 
descent Stove Co. Noted Dec. 30. 


The Niles Car and Manufacturing Co., Niles, Ohio, manu- 
facturer of interurban trolley cars, will also manufacture 
motor trucks and is in the market for equipment. 


The Williamson Heater Co., Cincinnati, Ohio will erect a 
foundry at Oakley, Ohio (Cincinnati post office}. 


The John O. Heinze Co,, manufacturer of automobile self- 
starters, contemplates installing additional equipment in its 
Plant at Springfield, Ohio. 


The Rustler Manufacturin Co., manufacturer of sugar 
ueet harvesting machines, wi enlarge its plant at Spring- 
eld, oO. 


The American Tool and Manufacturing Co., Urbana, Ohio, 
will move into a larger factory and install additional ma- 
chinery. 

The General Malleable Co. will establish a sheradizing 
Plant at Warren, Ohio. E. T. Ward, J. E. Ward and H. R. 
Weldon are interested. 


The Ohio Corrugating Works will build a second addition 


‘to its plant at Warren, Ohio, by day labor. They will be 


in the market for equipment about Feb. 165. Noted Dec. 23. 


Plans are being prepared for the construction of a sheet- 
metal plant at Evansville, Ind., for the International Steel and 
Iron Co. Estimated cost, $70,000. Noted Dec. 30. 


Plans are being prepared by L. E. Deutsch, Arch., for the 
construction of a Sarage on South Broadway, Gar » Ind., for 
M. Kahan, Estimated cost between $15,000 and $20,000. 


The contract has been awarded for the construction of a2 
1-story, 75x164-ft. factory for Frank Betz & Co., manufacturer 


Sa ureical instruments, at Hammond, Ind. Estimated cost, 


The company which hag taken over the assets of the 
Premier Motor Car Co., Indianapolis, Ind. Plans to install 
additional machinery in the T. B. Laycook factory. 


The Hoosier Post Co., recently incorporated, will build a 
38x100-ft. factory at Terre Haute, Ind. Estimated cost, 


Kampe & Schill will construct a 20x48-ft. addition to its 
hep. at Grand Rapids, Mich. to be used as a machine 


-_The Homer Furnace Co. Homer, Mich., will nstruct an 
addition to its foundry at Homer, : is 


Bids are being received by C. A. Fairchild & Son, Arch., 
160 South Burdick St.. Kalamazoo, Mich., for the construction 
ofa l-story, 93x264-ft. and 52x90-ft. foundry at Kalamazoo 
for the Goodale Co. Noted Dec. 23. 


The Gier & Dai} Manufacturing Co., Lansing, Mich., man- 
ufacturer of cabinets, steel stamping, etc., will construct a 
factory at Lansing. 


The see Foundry Co. ig constructing a 70x100-ft. ad- 


dition to its nt at Lansing, : 10,000 
Noted pont of sing, Mich. Estimated cost, $10,0 


Plans have been Prepared for the construction of the 4- 
story superstructure in connection with the plant of the 
American Ever-Ready Works, manufacturer of electrical 


Dee ice at 37th St. and Ashland Ave., Chicago, Ill. Noted 


= 


January 6, 1916 


The contract has been awarded for the construction of a 
1rage at Chicago, Ill. for the Chicago Telephone Co. 212 
‘est Washington 8t. 


The New York Central R.R. is in the market for a com- 
nation punch and shear machine with 48-in. stoke to punch 
-4-inm. plate and shear bars 1%- and 6-in. for its shop at 
ns lewood, Chicago, Il. 


wee have been advised that Rovtor Bros., 2230 South Wood 
t.. Chicago, Ill, 1s in the market for a punch press and 1\%- 
i. screw machine. Noted Dec. 9 


Fire, Dec. 19 damaged the plant of the Western Brass Man- 
ita es | Co. at 2ist St. and Marshall Blvd., Chicago, IIl. 
oss, $75,000. 


Winslow Bros. Co., 1315 Carroll Ave., Chicago, Ill., manu- 
acturer of iron and brass works, has awarded the contract 
»>r the construction of a l-story factory at Chicago. 


The contract has been awarded for the construction of a 
arage at 4868 North Clark St., Chicago, Ill. for C. Wright. 
tstirmated cost, $30,000. Noted Dec. 30. 


Bids are being received for the construction of a 1- and 
-story, 100x100-ft. foundry at Clearing, Ill. for the Chicago 
‘learing and Transfer Co. Estimated cost, $35,000. 


The contract has been awarded for the construction of a 
lant at Galesburg, IIL, for the Coulter Disk Co. Estimated 
ost, $100,000. Noted Nov. 25. 

The Geneva Foundry and Machine Co. will build a 65x100- 
t. addition to its foundry at Geneva, III. 


The Burrill Manufacturing Co. is constructing a factory at 
Sankakee, I)l)., for the manufacture of cement working im- 
»>lements and farm tools. 


The contract has been awarded for the construction of a 


|\-story, 73x132-ft. garage at Fond du Lac, Wis., for J. W. 
Wateon to be occupied by the Service Motor Co. Noted 
Jec. 30. 

It is 


reported that the chicas’ & Northwestern Railway 
°. will construct its northern division car shops at Green 
Bay, Wis. W. H. Finley, Chicago, Ill., is Ch. Engr. 


O. Johnson, 440 West Washington Ave., Madison, 
contemplates the construction of a garage at Madison. 


Math Kurth, Waunakee, Wis., and A. J. Kurth, 418 West 
Mifflin St.. Madison, Wis. will construct a 1-story, 60x100-ft. 
machine shop at Madison. 


Plans are being prepared rh Herman J. Esser, 402 Camp 
Bidg.. Milwaukee, is., for the construction of a il1-story, 
100x200-ft. mill at Park St. and Eighth Ave. in Menomonee 
Valley. Milwaukee, Wis., for the Fitzsimmons Steel and Iron 
Co., Chicago, I]. ‘ 

The Henes Garage Co., recently incorporated, will estab- 
lish a garage and machine shop at 276 26th St., Milwaukee, 
Wiis. 

August Struve will build a 56x100-ft. garage and repair 
shop at Ogema, Wis. 


The Siverkropp Engine Co. is cone eee one-story, 
50x100-ft. brick and steel Se etma d and machine s op at Racine, 
Wis. Estimated cost, $5,000. oted Dec. 9 and 16. 


The Rice Lake Motor Co. will build a 1- and 2-story, 66x 
132-ft. garage and machine shop at Rice Lake, Wis. 


WEST OF THE MISSISSIPPI 


Plans are being prepared for a 2-story building for the 
Cc. Oo. D. Cleaning and Dy ene Ce. Davenport, Iowa. E. G. 
Holbrook, 51 Whitaker Bldg., Davenport, is Arch. 


The Marks Hat Co., Des Moines, Iowa, will build a_ 2- 
story, 44x150-ft. addition to its factory at 213 Third St. Des 
Moines. Estimated cost, $20,000. 


The Chase Packing Co. will soon start work on new 
packing plant at Faribault, Minn. Estimated cost, $200,000. 
Noted Nov. 11. 


Fire, Dec. 18, destroyed the copper shops of the Sheffield 
King Milling Co., Fairbault, Minn. Loss $6,000. 


Plans being prepared for a 2-story, 66x130-ft. 
for the Hugo Shirt Co., North Front S8t., Mankato 
mated cost, $18,000. H. Gerlach, I. O. O. F. Bidg., is Arch. 
Noted Dec. 23. 


Plans being 
change Bldg., 
lant for the 
Noted Oct. 21. 


Fire. Dec. 19, destroyed the plant of the E. E. Johnson 
Screen Manufacturing Co., St. Paul, Minn. 


F. G. Leslie Co., St. Paul, Minn., manufacturer of paper, 
will construct a pula ne at 248 East Fourth St., St. Paul, 
Minn, to replace its other building, recently destroyed by 
Estimated cost, $250,000. Noted Dec. 16... 


Press reports state that the Paxton Mitchell] Co., Omaha, 
Neb, contemplates the construction of a factory at Seventh 
St. and Broadway, Omaha, for the manufacture of metals. 


The Rice Sturtevant Motor Co., Kansas City, Mo., will 
bulld a machine shop and garage. Estimated cost, $16,000. 


reolin Mfg. Co., Sedalia, Mo., will build a factory for 
eenar secure of disinfectants, etc., at Wichita, Kan. 


Krakauer, Zork & Moye'’s Successors, Inc., El Paso, Tex., 
manufacturer of nardware, willl build a three-story addition 
to Its plant. Estimated cost, $50,000. Trost & Trost, El Paso, 
Tex., Arch. 


-eston Dry Dock and Construction Co., Galveston, 
ter oil build a ship building and repair shop. 


en prepared for the rebuilding of the Texas 
& Pacite pa way o. shops, at Marshall, Tex., which were 
recently destroyed by fire. C. H. Chamberlin, Dallas, Ch. 
Engr. Noted Oct. 21. 


The Crossley Bros. 
machine shop and garage. 


kt | 


Wis., 


repared by Haugen & Newstrom, Iron Ex- 
Minneapolis, Minn., for a one-story 100x290-ft. 
American Improved Seat Co., Hopkins, Minn. 


fire, 


Auto Co., Beaver, Okla., will build a 
Estimated cost, $15,000. 
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The Rourte Manufacturing Co., Denver, Colo., purchased 
the factory and machine shop of the Hassell Iron orks Co., 


at Colorado Springs, and will install new machinery. 


The Charpiot Safe Co., Denver, Colo., will build a factory 
for the manufacture of safes. Estimated cost, $5,000. 
The Ford Motor Co., Denver, Colo., will build a four-story 


addition to its assembling plant. Estimated cost, $150,000. 
Charles Hendy, Jr., is Local Mgr. 


WESTERN STATES 


The Farmington Land Co. has purchased a site at First 
and Maine St., Farmington, Wash., and will construct a 


garage and machine shop. 


The Beaver Motor Car Co. will construct a 32x70-ft. foun- 
dry at Gresham, Ore. 


The Hodson-Feenaughty Co., Portland, Ore. is estab- 
lishing a metal culvert and metal-tank works in connection 
with its present plant on East Yamhill St., Portland. 


The St. Helens Shipbuilding Co. contemplates constructing 
an addition to its plant at St. Helens, Ore. 


Plans are being prepared by Morgan, Walls & Morgan, 
Arch., 11836 Van Nuys Blidg., Los ange es, Calif., for the con- 
struction of a 62x155-ft. lee and machine shop on Fig- 
ueroa St., Los Angeles, Calif., for S. H. Van Nugs. 


The contract has been awarded for the construction of a 
garage at Oakland, Calif., for C. P. Kiel, San Leandro, Calif. 
stimated cost, $15,000. 


The contract has been awarded for the construction of a 
1-story garage at Bush and Pierce St., San Francisco, Calif., 
for A. Swan and Inez Cook Noble. Estimated cost, $16,000. 


The Sixteen Gasoline Co. will build an oil refinery at Taft, 
Cailf. Walter J. Wallace is interested. 


CANADA . 


The contract has been awarded for the construction of an 
addition to the plant of the Canadian Cartridge Co., Ltd., 
Hamilton, Ont. oted Dec. 30. 


The Monarch Machine Tool Co., Hamilton, Ont., will occupy 
the factory at Ferguson and Young St., Hamilton, and will 
improve same. 


The contract has been awarded for the construction of a 
eter at Kingston, Ont., for Angrove Bros. Estimated cost, 


The Wabash Railway Co., St. Louis, Mo., plans to enlarge 
its roundhouse and repair shop at St. Thomas, Ont. T. J. 
Frier, St. Louis, Mo., is Pur. Agt. 


The Transcona Shell Co., Ltd. Montreal, Que., recently 
organized, has taken over the Transcona shops at Winnipeg, 
men ai install new machinery for the manufacture of 
small shells. 


The Canada Copper Corporation, Greenwood, B. C., plans to 
improve its plant near Greenwood. Estimated cost, $2,000,000. 


Fire recently damaged the garage on Pender St., Van- 
couver, B. C., of T. J. Roberts, 303 Pebder St. Loss, $12,000. 


GENERAL MANUFACTURING 


NEW ENGLAND STATES 


The Continental Asbestos Co. has taken over the plant of 
the International Asbestos Co., Bangor, Maine, and will en- 
large same. 


Fire, Dec. 21, eaoeee the building on Cambridge St., Bos- 
ton. Mass., occupied Me the Glenbrook Wine Co., National 
Sy Co. and the assachusetts Thread Works. Loss, 


Fire, Dec. 18, damaged the bottling plant of the L. Speidel 
& Co., at 51 Sleeper St., Boston, Mass. Loss, $15,000. 


The West Boylston Co., manufacturer of cotton goods, will 
build a three-story, 120x160-ft. addition to spinning mill at 
Easthampton, Mass. 


The Boston Electrolytic Oxygen Co., 
will construct a plant at Everett, Mass. 


The Commercial Chemical Co., New York, N. Y., Is con- 
structing a plant at Medford, Mass. Estimated cost, $250,000. 


The contract has been awarded for the construction of a 
3-story addition to the spinning mill of the Uxbridge Worsted 
Co., at Millbury, Mass. 


The Sharp Manufacturing Co., manufacturer of yarns, will 
build a spinning mill at New Bedford, Mass. 


The contract has heen awarded for the construction of a 
3-story, 45x100-ft. addition to the plant of the Emerson Shoe 
Co. at Rockland, Mass. 


Plans are being prepared for the construction of a factory 
at Salem, Mass., for the Carr Leather Co. 


The contract has been awarded for the construction of a 
four-story, 74x206-ft. oil plant at South Framingham, Mass. 
for I. Levinstein & Co., Inc., 74 India St., Boston. Estimated 
cost, $60,000. Noted Nov. 18. 


Fire, Dec. 24, damaged the factory of the United States 
Whip Co. at Westfield, Mass. Loss, $7,000. 


Fire recently destroyed the tannery on River St., Winchen- 
don, Mass., of the Green & Hickey Leather Co. Loss, $50,000. 


The Linehan-Conover Co., manufacturer of corsets, pur- 
chased the foundry at 1 Jackson St., Worcester, Mass., and 
will convert it into a five-story manufacturing building. 


Plans have been prepared for the construction of a 3- 
story, 60x100-ft. addition to the plant of the New England 
Corset Co. at Worcester, Mass. 


recently organized, 
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MIDDLE ATLANTIC STATES 


The plant of A. V. Morris & Son, manufacturer of knit 
goods, Ft. Johnson, Amsterdam, N. Y., recently destroyed by 
fire with a loss of $100,000, will be rebuilt. 


The Orrell Mills, Inc., Glendale, N. Y., manufacturer of 
worsteds, overcoatings, etc., is building a one-story, 45x72-ft. 
addition to its plant. 


Fire, Dec. 26, damaged the put of the H. W. Johns-Man- 
E00” manufacturer of asbestos, Lockport, N. Y. Loss, 


Bids will soon be received by Frank F. Ward, Arch., 203 
Broadway, New York, N. Y. (Borough of Manhattan), for 
alterations to the factory of the Bishop Gutta Percha Co., 420 
East 25th St. Estimated cost, $8,000. 


An addition will be built to the plant of the International 
SoD OO0. Graphite Co., Niagara Falls, N. Y. Estimated cost, 


An addition will be built to the plant of the Hooker Elec- 
oe an Co., Niagara Falls, N.Y. Estimated cost, 


The E. I. du Pont Powder Co., Gibbstown, N. J., is building 
plant No. 2. Noted Nov. 25. 


The contract has been awarded for the construction of a 
4-stor 50x100-ft. factory for Battelle & Renwick, Jersey 
City, N. J., to be used as a saltpeter works. 


The Butterworth-Judson Co., Newark, N. J., manufacturer 
of chemicals, will construct several large additions to its 
plant on Ave. R 


Plans are being prepared for a large addition to the plant 
of Hare a Ivory Button Co., Newark, N. J. Estimated 
cost, ; ; 


The Royal Rubber Co., Trenton, N. J., is building a new 
plant on Princeton Ave. 


Fire, Dec. 21, damaged the woolen and worsted mills of 
re a ny Kent Manufacturing Co., Clifton Heights, Penn. 
88, ‘ a 


Fire, Dec. 21, damaged the mill of George W. Davis, manu- 
facturer of yarns, 4416 Main St., Manayunk, Penn. Loss, 


The Keystone Reduction Co., Dover, Del., will establish a 
en Tr Ony at Philadelphia, Penn., for the manufacture of chemi- 
cals. 


The contract has been awarded for the construction of a 
chemical factory at 37th and Morris St., Philadelphia, Penn., 
for the Nitrogenous Chemical Co. Estimated cost, $12,000. 


The contract has been awarded for the construction of a 
3-story, 45x71-ft. reinforced-concrete dyehouse for E. Sutro 
~ pone © oa, pompeon and Clearfield St., Philadelphia, Penn. 

ote ec. 2. 


The National Rubber Co., Pottstown, Penn., has awarded 
the contract for a 2-story rubber factory. Estimated cost, 
$100,000. Noted Dec. 9. 


SOUTHERN STATES 


The Climax Spinning Co.. maufacturer of yarns, Belmont, 

. C., has awarded the contract for the construction of a 

Nosy 127x531-ft. factory. Estimated cost, $60,000. Noted 
OV. : 


The Republic Cotton Mills, Great Falls, S. C., has awarded 
ene. contract for the construction of a 3-story, 133x400-ft. 
sactory 


Cc. H. Bishop and associates plan to construct a meat- 
curing plant at Ashburn, Ga. 


The Eagle & Phoenix Mills contemplates an expenditure of 
$75,000 for enlarging its mills at Columbus, Ga. 


The Swift Manufacturing Co., manufacturer of cotton 
Columbus, Ga., will build an addition to its plant. Estimated 
cost, ; , 


MIDDLE WEST 


Work has been started on the construction of an addition 
to the plant of the American Hard Rubber Co. at Akron, Ohio. 


Plans have been prepared for the construction of a factory 
e800 Ohio, for the Miller Rubber Co. Estimated cost, 


The contract has been awarded for the construction of a 
factory at 1025 Sweitzer Ave., Akron, Ohio, for the Star Rub- 
ber Co. Estimated cost, $30,000. 


Bids will soon be received for the construction of an addi- 
tion to the plant of Mersman Bros. & Brandt, Celina, Ohio. 
Estimated cost, $15,000. Noted Nov. 18. 


Plans have been prepared for the construction of a plant 
on Cleneay Ave., Cincinnati, for the Ault & Wilborg Co. for 
the manufacture of dyes. 
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The mien te Alkali-Huron Portland Cement Co. will con- 
struct a 125x287-ft. addition to its plant at Alpena, Mich. 


The Compostone Co. plans to construct a plant at Fulle 
Station, Grand Rapids, Mich. : 


The De Pree Chemical Co. will construct a 4-story, 60x 
130-ft. addition to its plant at Holland, Mich. 


The Kalamazoo Vegetable Parchment Co. has awarded 
the contract for the construction of a 1-story, 18x109-ft. and 
75x104-ft. addition to its paper mill at Kalamazoo, Mich. 


The contract has been awarded for the construction of a 
2-story, 42x100-ft. paper mill at White Pigeon, Mich., for the 
Eddy Paper Co. Noted Nov. 11. 


The contract has been awarded for the construction of a 
2-story factory at Chicago, Ill, for the Black Products Co., 
19 South La Salle St., Chicago, manufacturer of tar. 


The General Chemical Co. is constructin six l-story 
buildings at 123rd St. and Carondelet Ave., Chicago, II1., for 
ae menutacture of sulphuric acid. Estimated cost, $100,000. 

ote ec. 2. 


Bids have been received for the construction of a 3-story, 
50x50-ft. addition to the factory of the Payson Manufacturing 
Co., manufacturer of hardware specialties, at Chicago, III. 


The contract has been awarded for the construction of a 
1- and 2-story factory at Carrollville, Wis. (Otjen post office), 
for the Newport Hydro Carbon Co. Estimated cost, $100,000. 


Bids will soon be received for the construction of the 
first unit of a plant at Eau Claire, Wis., for the Gillette 
Safety Tire Co. R. B. Gillette is Pres. Noted Dec. 16. 


WEST OF THE MISSISSIPPI 


The Cloquet Electric Co., Cloquet, Minn., 
addition to its plant. 


The Bardwell-Robinson Co., Minneapolis, Minn., will build 
a four-story addition to its plant. at Seconda and $4th St. for 
the manufacture of sashes and doors. Estimated cost, $50,000. 
L. J. Bardwell, Secy. 


will build an 


The Western States Coke Co., Minneapolis, Minn., has 
awarded the contract for building a new plant. Estimated 
cost, $2,000,000. Noted Nov. 18. 

factory at 


The Standard Oil Co. contemplates Sat a 
Eighth and Monterer St., St. sti 
$125,000. 


The Little Rock Pickery and Spinning Co., Little Rock, 
Ark., will build a factory for the manufacture of cotton lin- 
ters. Estimated cost, $25,000. C. C. Cavanaugh is Pres. 


Bids will be received until Jan. 10, for a mattress factory 
for T. B. Burnett & Co., Dallas, Tex. Estimated cost, $65,000. 
Noted Dec. 16. 


Press reports state that Nelson Morris & Co., Chicago, Tl. 
contemplates building a packing plant at Dallas, Tex. Esti- 
mated cost, $75,000. 


Contract has been awarded for the new factory for the 
Delta Sugar Co., Delta, Tex. Fred G. Holmes is Mer. 


J. Thomas Ward is Crean ae a company to build an auto 
tire and tube manufacturing plant at El Paso, Tex. Estimated 
cost, $200,000. 


oseph, Mo. mated cost, 


WESTERN STATES 


The California Trojan Powder Co., Port Angeles, Wash.. 
plans to construct a powder distributing magazine and ship- 
ping plant near Port Angeles. 


The Carstens Packing Co. has awarded the contract for 
the construction of an addition to its plant at Spokane, Wash. 
Beurated cost, $50,000. Thomas Carstens, Tacoma, Wash.. 
is Pres. 


The Eugene Excelsior Co., Eugene, Ore., plans to install 
additional machinery in its plant on Sixth Ave., E., Eugene. 


The Columbla Fireworks Co. will build a plant at Lents, 
Ore. M. H. Squires is Mer. 


The California Ripe Olive Co. plans to construct a fruit 
cannery at Oroville, Calif. William Wolf, 268 Market St., 
San Francisco, is interested. 


CANADA 


The Superior Barn Equipment Co. will establish a factory 
at Fergus, Ont. 


The contract has been awarded for the construction of an 
addition to the packing plant of Charles W. Barber, Guelph, 
Ont. 


Plans are being prepared for the construction of a factory 
SeGo0 Ont., for the F. W. Hay Shoe Co. Estimated cost, 
15,000. 


mud STERauussegascunevagsnnecnensesscccasasascanvssugnceauersageccunencenrnagsacecussnvecacersvececurasasanccarassccavcrssaegnvensuceeccuensaeaceatamancecsaatssusavssranccustesgectevansnssucravarasenssssosscennssasarenssradcncussnsggcavgnssegcnegaeraecestteverstevvasesaenasscneasccneesents plea 


Classified 


Positions Open 
Civil Service Work 
Employment Agencies 
Labor Bureaus 
Business Opportunities 


Wanted 


The editors require more space for the good things they will give us this year. The Classified Advertising section appears 
therefore on page 229, 230, 231 of this issue and will in future appear in the same relative position in the paper. 
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Armstrong Tool Holders 
Won the Grand Prize 


(Highest Possible Award) 
at the 


Panama-Pacific International Exposition 


And it is a significant and noteworthy fact that the Armstrong Tool Holde;vs 

were singled out for this high honor separately and independently from 

our other products which were awarded the next highest honor, the Medal of 
Honor—giving us the two highest honors the exposi- 
tion could confer. 


|“ CHICAGO U.S.A. 


The Tungsten Famine and 


Three Dollar High-Speed Steel 


have forcibly demonstrated the fact that the claims we make as to the Economy, 
Efficiency and Convenience of Armstrong Tool Holders are conservative and 
if anything underestimated. Hard Necessity and Iyxperience have convinced 
the most skeptical and conservative solid tool advocates and in future the solid 
Lathe or Planer Tool made of expensive High-Speed Steel will be a rare excep- 
tion in the modern machine Shop. Catalog Free. 
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Duplex-Control Borer, Driller 
and Miller 


First Machine of This Type to Be Built with Spindle Located 


Within Column. 


The thrust on spindle is taken on two V tracks, 
one on either side of spindle, which forms the 
ideal construction. ‘This design eliminates en- 
tirely all distorting strains tending to throw spin- 
dle out of alignment. 


Duplex Control 
This feature fills a long-felt need on this type 
of machine and adds greatly to convenience of 
operation. The workman can stand on either 
side of machine, whichever is most desirable, and 
have the entire control within convenient reach. 


No Distorting Strains on Spindle. 


Rapid Power Traverse 
is provided for horizontal travel of spindle, ver- 
tical movement of spindle and boring bar outer 
support, and also for both longitudinal and cross 
travel of table. That is, both the boring bar 
and table can be quickly traversed by power 
in all directions. 
Steel Driving Gears Running in Oil 

All the driving gears are steel and run in an 

oil bath. The feed and traverse gears are lubri- 


‘cated by splash and pump systems. 


We shall be pleased to mail you a 4-page circular giving detailed description. 


Niles-Bement-Pond Company 


111 Broadway, New York 


25 Victoria St., London, S. W. 


(See page 3) 
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semi-annual convention of the 

National Machine Tool Build- 
ers’ Association, I stated that the 
depression which the industry was 
then in would continue until the 
year 1915. 


[: the spring of 1912, before the 


Few agreed with me, the majority 
feeling that after four years of poor 
business it was incredible that it 
could last three years more. 


I based this statement on no pro- 
phetic vision, but on a theory 
founded on the old law of supply 
and demand as indicated in the 
absolutely regular rise and fall of 
pig iron over a period of nearly 
one hundred years and conclusive 
evidence that our industry follows 
this basic metal very closely. 


It is true the demands of the 
European War anticipated this 
return by several months. It is 
also interesting to note that though 
this enormous demand was felt by 
the machine-tool trade about Octo- 
ber, 1914, pig iron was not in- 
fluenced in the slightest degree 
until a larger factor entered and 
it began to rise in July, 1915. This, 
to me, is a very significant fact; in 
other words, our industry alone 
has no material influence on pig 
iron. It takes a return of general 
business to arouse it, and then it 
becomes our guiding factor. 


To explain: Machine tools for a 
period of nine months were being 
made and shipped abroad in stu- 
pendous quantities, and the pig- 
iron market was not affected. 
Why? Because this demand was 
foreign, in no way emanating from 
the needs of our people. In fact 
during this nine months general 
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The Future of the Machine Tool Industry 


By CHARLES E. HILDRETH, 


General Manager, National Machine Tool Builders’ Association 
President, Whitcomb-Blatsdel’ Machine Tool Co. 
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business here was unusually de- 
pressed. 


The great industries, such as agri- 
cultural, textile and mercantile, 
were all feeling the severe effect 
of the European nations’ concen- 
tration on war munitions. 


Now, however, these countries are 
beginning to consider the future, 
and already commissions are here 
contracting for all kinds of mate- 
rial for their upbuilding. This and 
the fact, according to my theory, 
that the time has arrived when 
we also must begin to replenish 
our depleted stocks are creating a 
demand on this fundamental ore 
that does make itself felt. 


Pig iron has moved upward since 
July fully $6 per ton and will con- 
tinue until it tops at least $30. 
This means only one thing—the 
decided and absolute improvement 
of general business independent of 
the war. 


This great revival is the direct 
result of a seven year’s depletion 
of all kinds of material. For seven 
years the railroads have bought 
only from hand to mouth. For 
seven years, every manufacturing 
plant with few exceptions has striv- 
en to produce with as little new 
equipment as possible. Only here 
and there have they entirely re- 
placed the old carbon tools for 
modern high-speed machines. 


Generally speaking, this country 
has been marking time for seven 
years, until its stock is so depleted 
that now, in order to feed, clothe 


and furnish luxuries for its hun- 
dred millions, the machine-tool 


industry must provide the means. 
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For when you reduce it to the final 
analysis, there is not an article we 
eat, wear or have for luxury that 
is not primarily dependent on the 
machine tool. 


As a partial consequence of the 


_ war, money is rapidly depreciating, 


or in other words, its purchasing 
power is falling and prices of com- 
modities are proportionately ad- 
vancing ; yet no money is destroyed 
but is increasing, while that for 
which money exchanges is rapidly 
lessening in quantity. 


The logical consequence of this 
disturbance in the relation of the 
quantity of money to the quantity 
of commodities is bound to stimu- 
late the production of commodities 
of all kinds, or in other words, to 
stimulate all sorts of productive 
enterprises. This means simply 
that good business is to be the 
consequence, first, on account of 
the war; second, our own demands 
for a period of years. 


Our statesmen must remember one 
thing, however—when this war is 
over, our industry will be in com- 
petition with four huge workshops 
and four big nations hungry for 
business, and we will do well to 
look to the defenses of our product 
for while we have filled these coun- 
tries, present needs to overflowing, 
we have provided them with the 
means ready at hand to barter 
their products for the commodities 
they will require for their rebuild- 
ing at prices we can never hope to 
meet on our present standards 
without a civil revolution. 


Our chief danger following the war 
is our low protection. 
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Manufacturing British 18-Pounder 
High-Explosive Shells--IT 


By FE. A. SuvERKROpP 


SYNOPSIS—The processes through which the 
shell blanks have passed have, strictly speaking, 
been roughing operations in which merely sufficient 
care has been exercised to prevent the loss of work 
and material, but there has been no attempt to se- 
cure great accuracy. From now ona greater and 
increasingly greater degree of accuracy and care 
becomes necessary as the work advances toward 
completion, final inspection and acceptance. 


Up to the first operation in this article the base of the 


shell blank is, with the exception of the center, in ex- 
actly the same condition as it was when it left the cutting- 
off machine. As previously stated, the bulk of the blanks 
are cut on cold-sawing machines, and as the exterior of 
the bar stock is not true the base is consequently not 
square with the now rough-turned body of the blank. The 
base must therefore be faced off square with the body, so 
that later operations can be satisfactorily carried out. 
For the sixth operation short, heavy engine lathes are 
used. It may be mentioned that on all these operations 
the machine and chucks used are considerably heavier than 
is really necessary to handle the work, the object being 
to have ample rigidity and pulling power. The lathes are 
of 20-in. swing with 6-ft. bed and no tailstock. They 
are equipped with heavy combination chucks, as shown 
in Fig. 15. The roughing tool is mounted in the tool 
post. The operator just cleans up the base and does not 


FACING THE SHELL BASE 


FIG. 15. 


use any gage. The scheduled output for this operation 
is 48 pieces per hour. 

After the base has been faced, a boy restamps the 
heat number (which in the facing operation has been 
effaced from the base) where it was before. It is a simple 
matter for him to get the number correctly, for it will 
be remembered that the heat number is on the side of the 


*Previous installment appeared on page 1. Copyright, 1916, 
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shell, where it was stamped after the rough-turning op- 
eration. 

After facing, the work is inspected for squareness with 
the body and also for length. As previously stated, the 
blanks are bought from a number of outside producers 
and are found to vary greatly in length. This variation 
in some cases runs as high as 3% in. From now on the 
operations, if not actually finishing operations, are more 
nearly allied to finishing operations. It therefore be- 


FIG. 16. FINISH BORING ON THE TURRET LATHE 


comes necessary to bring the blanks to uniform length. 
Those blanks which, with the base squared, are of the cor- | 
rect length, pass direct to the boring and reaming op- 
eration. Those which are found by the inspector to be 
too long are checked and transferred by the truck gang 
to the length-facing operation. 

The seventh operation is done on lathes of the same 
size and make as those used for facing the base. They 
are equipped in exactly the same manner, except that 
thev have a stop in the chuck for the base of the blank. 

The blank is chucked with the base against the stop in 
the chuck. The tool is an ordinary roughing tool, and 
with it the operator takes one or more cuts to remove 
the excess of metal from the nose of the blank. The 
length gage is the only gage used. ‘Ihis operation takes 
a little longer than the previous one, and 30 pieces per 
hour is the scheduled production. After passing imspec- 
tion for length and being tallied to the credit of the 
operator, the truck gang takes the work to the boring and 
facing operation. 

The eighth operation is the first of the finishing opera- 
tions and consists in finishing the hole to diameter and 
depth, cutting the annular recess at the rear of the loca- 
tion for the nose thread, turning the check on the outside 
of the end and finishing the angle on the inside of the 
nose. 

This is one of the jobs on which the turret lathe has been 
retained, and it requires altogether seven tools and five 
turret stations for completion. 

The work is held in the regular Jones & Lamson 
collet chuck. The first tool used is the twist drill 4, 


46 AMERICAN MACHINIST 


Fig. 16. The size of this drill is of no great consequence ; 
any drill about 5g in. in diameter will do, as its work con- 
sists merely in removing the metal in the center to nearly 
the finished depth of the hole. The drill is carried in an 
ordinary socket in the turret. 

The second turret station carries the reamer B, also 
shown in Fig. 17. It is in reality a four-fluted roughing 
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FIG. 17. SOME OF THE TOOLS FOR THE FINISH-BORING 
OPERATION ON THE TURRET LATHE 


Teamer that is provided with one pair of end-cutting 
lips to remove the metal at the end of the hole to the 
depth cleared by the twist drill. The same reference let- 
ters are, for clarity, used in the illustrations and in the 
operation sheet. 

The third station of the turret carries three tools. The 
tool C turns the bevel on the inside of the nose. The 
tool D cuts the recess inside the shell at the point which 
will later be the extreme end of the thread. The tool F 
turns the check on the outside of the nose. It will of 
course be understood that the headstock is fed over for 
these cuts. The fourth station of the turret carries the fin- 
ish-boring tool F, which is also shown in Fig. 17. This 
tool finishes the bore and faces the end of the hole. The 
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fifth station carries a Pratt & Whitney adjustable reamer 
that finishes to size the part of the bore which later will 
be threaded. Thig completes the eighth Operation. The 
scheduled time is 10 Pieces per hour. When the operator 
removes the finished work from the chuck he inverts it 
Over an air jet, turns the air on and blows the chips out. 

The inspector tests the work as shown in the eighth 
operation sheet. After passing inspection the work is 
marked ag indicated, credited by the checker to the onera- 
tor, and the truck gang delivers it to the next operation. 
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The ninth operation is threading the nose. In some 
shops this is done with collapsible taps, in others with solid 
ones ; but in this shop it is done on Holden-Morgan thread- 
milling machines, one of which is shown in Fig. 18. While 
the principle of this machine is very old it is not commonly 
known, and a short description may be of interest. 

The spindle of the machine is of sufficient size to 
take the shell inside it. The forward end. of the hole 
in the spindle is conical, acts as a seat for the nose of 
the shell and centers it. At the rear end the hole in the 
spindle is threaded to accommodate the threaded plug 4, 
Figs. 18 and 19. This plug at the forward end is also 
coned on the inside and performs the same office with 
regard to the rear end of the shell as the coned front 
end of the spindle does with regard to the nose of the 
shell; that is to sav, it seats and centers the base of the 
shell. 

The foregoing is the way in which the machine is 
supposed to work. No doubt good results could be ob- 
tained with it if the shells were accurately finished on 
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OPERATION 6: FACE THE BASE SQUARE WITH THE BODY 

Machines Used—20 in. by 6 ft. engine lathes, 

Special Tools and Fixtures—Heavy combination chuck A; 
roughing tool B. 

Gages—Length Sage D, square C. 

Production—One man and one machine, 48 pleces per hour. 

Note—Cutting compound used. 

References—Fig. 16, and for inspector's mark, Fig. 1G 


the outside before being chucked in the spindle. It must, 
however, be remembered that the rough-turned nose con- 
tour is one of the seating points in the spindle. Because 
of the rough nature of the work on the exterior of the nose, 
it was found that duplication in the threading operation 
was impossible. However, in the eighth operation the 
check on the outside of the shell was finished to accu- 
rate dimensions and concentric with the bore, so this was 
taken as a locating point for the forward end of the 
Shell. The spindle of the thread-milling machine was 
arranged so that it would clear the shell contour R, as 
shown in Fig. 19, at 8 in the small broken section. A 
plate T was then screwed to the forward end of the 
spindle S and acted as a scat for the checked end of the 
shell. The other end of the shell was centered by the 
plug 4, as previously described. This method hag re- 
sulted in accurate work and very few discards. 

The exterior of the spindle of the machine, with the ex- 
ception of a short section about midway of its length, 
is a plain cylinder without flanges, so that it is free to slide 
endwise in the bearings at each end of the main head of 
the machine. About midway between the bearings the 
spindle has an external thread. This thread is of the same 
pitch and “hand” as the one it is intended to mill in the 
nose (or base recess) of the shell. Between the hearings 
is a half-nut B, which is fitted to a slot running from 
front to back of the machine at right angles to the 
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axis of the spindle, so that it has no side-play in relation 
to the head, that is to sav, in line with the spindle axis. 

This half-nut B is hinged at the back ; at the front there 
are a swing-bolt and a nut C to clamp it in operation 
position in mesh with the thread K, Fig. 19, when it is 
desired to cut a thread. 

The hob D consists of what is virtually a stack of disks 
of the shape of the standard Whitworth thread 14 pitch. 
In other words, it is a Whitworth screw without lead. In 
appearance, with the exception of having no lead, it is 
just like an ordinary hob, is fluted and has cutting clear- 
ance; in some cases, to afford extra chip space, it is pro- 
vided with the type of teeth used on the Eccles tap. In 
length it is a thread or two greater than the length of 
the female screw it is to cut. It is mounted on the car- 
riage £, which affords it lengthwise motion to permit it 
to be moved in and out of the hole in the nose, crossfeed 
to obtain the correct depth of thread, and clamps so that 


OPERATION 7: FACE TO LENGTH 


Machines Used—20 in. by 6 ft. engine lathes. 

Special Tools and Fixtures—Heavy combination chuck 
roughing tool B; stop D. 

Gage—Length gage C. 

Production—One man and one machine, 30 per hour. 

Note—Cutting compound used. 

References—Set-up is similar to that shown in Fig. 15. 
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when located in cutting position it can be rigidly held. 
The spindle that carries it is driven by the belt F’. 

In order to avoid confusion, the same reference lIctters 
are used wherever possible in Figs. 18 and 19, which show 
the spindle, work and hob. 

The spindle G carrics the work J, as shown, between 
its conical forward end and the internally coned plug A. 
The midlength of the spindle at A is threaded 14 per in. 
right-hand Whitworth, and with it the hinged half-nut B 
is capable of engagement. Covered by the gear guard L, 
in Fig. 18, is a worm gear M, Fig. 19, which is driven 
by the worm NV, Figs. 18 and 19. If the spindle G, 
with the half-nut B in engagement with the screw A on 
the spindle, be rotated in the direction of the single 
headed arrow, the spindle and inclosed work will travel 
in the direction shown by the double-headed arrow. Ags 
the thread A’ is 14 per in., one turn of the spindle wil 
therefore advance the spindle and work */,, in. to the right. 

Assuming that the hob D has but one thread-shaped 

disk, a single thread would be cut on the inside of the 
nose by it. But the hob D is made up of a number of 
thread-shaped disks ; and a single turn of the spindle ac- 
com panied bv a uniform advance of one thread results in 
the cutting of a multiple of single threads, one for each 
thread-like disk, which on completion of the single turn 
erge into each other and form one con- 
The worm N is readily disengaged from 
on completion of the single turn necessary 


of the apindle m 
tinuous thread. 
the wormwheel ; 
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to complete the thread in the nose of a shell, it is auto- 
niatically tripped and drops out of mesh. 

It will be noticed that there is a pawl O at the rear 
of the gear guard I. There are also two oppositely 
disposed ratchet notches on the rim Q, which is se- 
cured to the spindle. When the operator starts to un- 
screw the plug A the pawl O is in the position shown in 
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FIG. 19. SPINDLE OF NOSE-THREAD MILLER 


Fig. 18. The tooth with which it is in engagement when 
in this position acts as a stop for the rotation of the 
spindle at the finish of the hobbing of the thread. The 
friction of the plug in the spindle is greater than the 
friction of the spindle in its bearing and in the half-nut B. 
Therefore when the operator turns the handles on the 
plug <A in the direction necessary to unscrew it from 


20. FINISH TURNING THE BODY 


FIG. 


the spindle, this excess of friction between the spindle 
and the plug causes the spindle to turn with the plug. 
When nearly one turn of the spindle has been made the 
operator reverses the pawl so that it will drop into the 
notch P when it comes around, and hold the spindle. 
After the pawl has dropped into the notch P, further turn- 
ing of the plug A releases it from the spindle. It is 
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then taken out and the work removed. The complete turn, 
in the reverse to cutting direction, thus taken by the 
spindle brings it back to starting position for the next 
thread. 

Both slides of the carriage E are controlled by stops, 
and once these are set the operator merely has to place 
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for threading is 25 pieces per hour, but as high as 29 
has been done. 

The inspection is with a plug thread gage 0.002 in. 
under size, which must be a snug fit. There is no inspec- 
tion stamp for this operation. The machines do excellent 
work, and out-of 600 pieces inspected perhaps there will 
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OPERATION 8: BORE, REAM, RECESS AT END OF THREAD, AND CHECK OUTSIDE 


Machines Used—3x36 Jones & Lamson flat turret lathes. 

Special Tools and Fixtures—Twist drill and holder A; rough- 
ing reamer B; beveling tool C; undercutting tool D; outside 
checking tool E; finish reaming and bottom forming tool F; 
sizing reamer G for thread space. 

Gages—Gage H for length; gage I for inside diameter and 
bottom rad; gage J, fuse hole recess; gage K, diameter and 


and remove the work. The cross-slide is set so that the 
hob cuts a thread 0.002 under size, the final sizing of 
the thread being done later with a hand tap. 

The operation of threading the nose of a shell is as 
follows: The pawl O is dropped into the notch, as shown 
in Fig. 18; the operator inserts a shell into the spindle; 
the plug A is screwed home, the pawl O holding the spindle 
against turning while the plug is screwed in tight. The 
carriage is then racked along the bed till it strikes the stop 
which determines the distance that the hob reaches inside 
the hole. The carriage is then locked in this position. 
With the hob rotating, the cross-slide is fed toward the 
operator till the cross-slide stop is reached. This signifies 
that the hob is cutting the full depth of thread. The 
cross-slide is clamped in this position. The pawl O 
is now lifted and the worm N raised to throw it into mesh 
with the wormwheel J/ and thus start the spindle rotating. 
As soon as the spindle starts, the pawl O is dropped, on 
the same side of the axis of the spindle as it is in Fig. 
18; as the notch has by now passed, the end of the pawl 
rides on the rim of the flange Q until the spindle has made 
one complete revolution, when it again drops into the same 
notch in which it appears in Fig. 18 and stops the rotation 
of the spindle and contained work. The scheduled time 


angle of end of shell; gage L, thickness of base; gage M, 
depth of check on end of shell; gage N, plug gage for 
threading size of inside of nose. 

Production—One man operating one machine, average 10 
shells per hour. 

Noté—Cutting compound used. 

References—Figs. 16 and 18, and for inspector’s mark, Fig. 10. 


be one that is too loose and two or three that are too small. 
This latter fault is of course amenable to correction. 
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OPERATION 9: MILLING THE INTERNAL THREAD IN 
THE SHELL NOSE 
Machines Used—Holden-Morgan thread millers. 
Special Tools and Fixtures—None. 
Gage—Plug thread gage A. 


Production—One man and one machine, 25 noses threaded 
per hour. 


Note—Cutting compound used. 
References—Figs. 18 and 19. 


After crediting to the operator by the checker, the truck 
gang conveys the work to the following operation. 

The tenth operation is finish turning, shown in Fig. 20. 
It is done on engine lathes of 16- and 18-in. swing, with 6- 
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and 8-ft. beds respectively. The threaded plug and driver 
A, shown in detail in the tenth operation sheet, is screwed 
into the nose of the shell. Secured to the driver plate 


of the lathe is the slotted female driver B, which receives 
the flattened end of the driver A. The base end of the 
shell is supported on the tail center. 
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OPERATION 10: FINISH TURNING THE SHELL BODY 

Machines Used—Engine lathes, 16 and 18 in. swing. 

Special Tools and Fixtures—Plug driver A; female driver B 
attached to small faceplate; former and roller C at the back 
of the lathe. 

ca NE “ie and low body diameter gages D and E; profile 
oO ea ‘ 

Production—One man and one machine, 20 per hour. 

Se emma S compound used. 

ao aaa ig. 20, and for location of inspector's mark, 

g. . 

lathe is a former similar to the one used in the fifth opera- 

tion for rough turning the nose; but in this case the 

-former is the full length of the work, and its nose end is 

toward the headstock. ach operator is supplied with 

several of the male drivers .1 and also with a vise, as 
shown in Fig. 5, to hold the shells while inserting and 
removing the drivers. As the cut is a comparatively long 
one the operator has ample time during the cut to place 
and remove the drivers from the work. Here, as in the 


roughing operation on the nose, the tool is fed to depth by 
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OPERATION 11: WEIGHING THE SHELLS 

Machine Used—Ordinary weighing scales. 
Special Tools and Fixtures—None. 
Gages—None. 
Production—One man and one set of scales can weigh about 

100 shells per hour. 
Note—About 10 per cent. of the shells are correct weight. 
Reference—Fig. 21. 
the compound slide. One cut finishes the work. The 
scheduled time for finish turning is 20 pieces per hour. 
The operator uses a ring gage 3.290 in. in diameter, which 
he tries over each piece after it is turned. This is the 
high limit for diameter. After the piece is turned, a boy 


restamps the heat number on the shell in the position 
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indicated in the operation sheet, taking it from the base 
of the shell. 

Diameter gages are used on the body, the limits being 
3.280 and 3.290 in. respectively. The inspector also gages 
the shape of the nose with the contour gage. Passing 
shells are marked as required by the standard marking 
chart. ‘The work is then credited by the checker to the 
operator, and the truck gang conveys it to the eleventh 
operation. 

Up to this point in manufacture the shells have bee 
kept as near as possible to the high limits. They now un- 
dergo the first weighing operation. The actual weighing 
ig done by an emplovee of the shop, but the operation is 
under the eve of a Government inspector. The shells 
are weighed on ordinary scales, like that shown in Fig: 
21, and the amount which they are over 15 Ib. 2 oz. 8 dr. 
is chalked on the side of the shell in ounces and frac- 
tions, as shown in the illustration, and an amount of metal 
equal in weight to these chalked figures must be removed 
from the base in the twelfth operation. 

The scales used seem to be standard for weighing shells, 
as one sees them in practically all the shell shops. It 
would, however, seem that this is an ideal job for an auto- 
matic scale which would give at a glance the exact over- 


FIG. 21. WEIGHING THE PARTLY COMPLETED SHELLS 


weight or underweight in ounces, and even drams if 
necessary. With the scale shown in the illustration there 
is always more or less manipulation of the weights be- 
fore the weight is ascertained. It is reasonable to be- 
lieve that one man with an automatic scale could easily 
weigh as many shells as two with the ordinary scales. 

Ranged along the wall close to the weighing department 
are several 20-in. by 6-ft. engine lathes. They are simi- 
larly equipped to the ones used for facing the base, as 
shown in Fig. 15. They have heavy combination chucks 
and no tailstock. These are used to face off the excess 
of metal and bring the shells to the weight specified. One 
would imagine that the operators on this work would soon 
become so expert at guessing how much to take off that 
they would be able to bring the shells to exact weight 
in one cut. This is, however, not the case, as often several 
cuts are necessary to secure the weight. 

While it is my job to record the operations that have 
been laid out by others, I venture to suggest that a dial 
indicator could be mounted in advance of the tool and be 
so graduated that it would specify the exact cut to take 
in order to remove a certain weight of metal. 
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The scheduled output on this facing to weight is 35 
shells per hour. Having been adjusted to weight, the 
shells are taken by the truck gang to the next operation. 
Facing to weight is day’s work, and the operation is not 
checked. | 

The first specifications covering the 18-pounder high- 
explosive shell required that all base plates should be 
threaded and screwed into the 
threaded recess in the base 
of the shell. Before assem- 
bling in place they were 
smeared with Pettman ce- 
ment, and after they were 
firmly screwed into the base- 
plate recess they were riveted 
in place. This method of seal- 
ing the base end of the shell 
gave more or less trouble. 
Too much Pettman cement 
prevented the plates from 
seating properly. The rivet- 
ing often resulted in loosen- 
ing threads which without 
riveting were a good snug fit. 
For these reasons the new 
type of base plate was devised. Both tvpes of base 
plates are shown in Fig. 3, and the illustration need 
not be repeated. By referring to this illustration it will 
be observed that a vertical flange is necessary to provide 
sufficient metal for riveting over to hold the new type of 
base plate. The thirteenth operation is one which is 
necessary with this néw base plate only. Those shells 
which have the threaded base plate do not undergo it. 


Reference—None. 


FIG, 23. ROUGH GROOVING FOR THE DRIVING BAND 


The work is done on 20-in. by 6-ft. engine lathes. No 
tailstock is used. The arrangement is as shown in Fig. 
22. The shell A is gripped in a heavy combination chuck, 
the nose of the shell bringing up against a stop. Owing 
to the fact that the shells in the twelfth operation have, 
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in order to bring then to specified weight, been turned 
slightly varying lengths and will therefore not all project 
an equal distance from the chuck, some sort of self- 
accommodating gage is in this operation a manufactur- 
ing necessity. The gage B fulfills the requirements, 
is simple in construction and produces results that are 
sufficiently accurate. The part B is secured to the tool 


OPERATION 12: FACE TO CORRECT WEIGHT 


Machines Used—20-in. engine lathes without tailstocks. 

Special Tools and Fixtures—Combination chuck A; facing tool B. 

Gages—-The scales act as gages for this operation. 

Production—One man and one machine, 35 shells per hour. 

Note—This is a complementary operation to operation 11 and the equipment is 
similar to that shown in Fig. 15. 


slide. Hinged to the top of it is the member C, which 
can be swung out of the wav if desired. The forward end 
of C is slotted to accommodate the roller D. The angular 
tool # is ¥ in. nearer the chuck than the roller D, thus 
gaging a cut 1 in. deep irrespective of the length of the 
shell. 

The operation of turning the “face angle” (for riveting) 
is as follows: A shell is chucked, then the operator brings 


; 
ay . 
5 a ae 
Peat ST V4 
c 


* Le f > 
? ¥ 

- a “ae 
Jr’ > 


PIG, 24. ROUGH GROOVING TOOLS 


the carriage toward the chuck till the roller D touches the 
face of the base of the shell. With the carriage held in this 
position the angular tool # is fed across the face of the 
work till the stop is encountered. The scheduled time 
for this operation is 50 pieces per hour. 
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The shop inspection for the thirteenth operation cou- 
sists in gaging the riveting angle with a sheet-steel gage. 
Having passed inspection, the work is checked and credited 
to the operator, and the truck gang transfers it to the 
next operation. 

The fourteenth operation is rough turning the groove 
for the wave and rounding the edge of the base. This work 
is done on 20-in. by 6-ft. engine lathes with a special 


Gage D, Angle and 
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Angle 


OPERATION 13: TURN THE RIVETING FACE ANGLE ON 
THE BASE OF THE SHELL 


Machines Used—20-in. engine lathes without tailstocks. 

Special Tools and Fixtures—Combination chuck A; compen- 
sating gage B; angular tool C. 

Gage—Angle gage D. 

Production—One man and one machine, 50 shells per hour. 

Note—Cutting compound used. 

Reference—Fig. 22. 


set-up of tools, as shown in Figs. 23 and 24. Similar 
reference letters will be used wherever possible in these two 
illustrations in order to avoid confusion. 

Mounted rigidly on the cross-slide of the lathe is the 
block A. It is connected with the crossfeed screw, but 
for the purpose of crosswise adjustment only. Once the 
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FIG. 22. TURNING THE RIVETING ANGLE 


block A is set in the correct position, the crossfeed handle 
is removed and the gib screws are sct up hard to pre- 
vent shifting. Rigidly secured to the top of A is the fix- 
ture B. Sliding crosswise on B is the member C, which 
carries at the front the rough groove-forming tool # and 
at the back the edge-rounding tool F, which is shown 


in Fig. 24. The sliding member C is provided with a 
rack that is engaged by a pinion on the lower end of 
the shaft G. A lever H controls the movement of the 
slide C. Rigidly secured to B is the member J, which 
acts as a housing for the shaft G and also carries the 
stop J and rollers A that bear on the plain part of the 
shell behind the groove and prevent it from lifting during 
the grooving operation. 

The operation of cutting a groove is very simple. The. 
shell is chucked, and the carriage is brought forward till 
the stop J bears on the base of the shell, thus determin- 
ing the distance from the base to the groove. The carriage 
is then clamped, and the operator pulls the lever H toward 
him till the stop for the grooving tool is reached. He 
then pushes it away from him till the stop for the edge- 


6age i,Viameter Rough-Driving 
Band Groove 


Gage H 
Distance from Base 
to Driving-Band Groove 


Gage G, Rough-Driving Band Width 


OPERATION 14: ROUGH TURN DRIVING BAND GROOVE 


AND ROUND EDGE OF BASE 
Machines Used—20-in. engine lathes without tallstocks. 
Special Tools and Fixtures—Combination chuck A; fixture on 
saddle holding the stop B and rollers C; cross-slide carrying 
the grooving tool E and edge-rounding tool F. 
Gages—Rough driving band A ails gage G; distance from 
base of driving band, gage H; gage for diameter of driving 
band groove 
Production—One man and one machine, 35 shells per hour. 
Note—Cutting compound used. 
References—Figs. 23 and 24. 


rounding tool is encountered. The first movement roughs 
the groove, and the second rounds the edge of the base. 
The carriage is now unclamped and run back and the 
work removed. 

The scheduled time for the fourteenth operation is 35 
pieces per hour. The shop inspection covers the diame- 
ter of the driving-band groove in the rough, the limits for 
which are 3.090 and 3.110 in. However, but a single 
gage is used here, 3.100 in. in diameter. The distance 
from the base to the driving band is between 0.73 and- 0.77 
in., but the high limit alone is used. The width of the 
driving-band groove in the rough, is between 0.885 and 
0.915 in. 

After inspection the shell is marked as specified in 
the standard marking sheet, shown in Fig. 10, the checker 
makes the necessary entry of credit to the operator who 
has done the work. The next move is up to the trans- 
portation department and consists in trucking the work 
to the succeeding operation. 

(To Be Continued) 
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Special Machine for Boring 
Magneto Pole Boxes 


In the manufacture of magnetos the pole box repre- 
sents a part on which rapid production is necessary in 
order to maintain the high output now so common in this 
class of manufacture. Too meet these conditions the 


Henricks Magneto and Electric Co., Indianapolis, Ind., 
has designed and manufactured a_ special machine, 
shown in the illustration, for boring pole boxes. 

These parts are made of two cast-iron shoes with 
babbitt filling pieces, the fixture used when uniting or 
pouring them being shown in Vol. 43, page 1065, and 
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five spindles on the machine, each 414 in. long. The 
pilot ends of the spindles are 114 in. in diameter and 
3 in. long. The guideways of the spindle bearings are 
4 in. wide and 514 in. long. 

The feed of the machine is by a rack of %-in. pitch, 
with a 114-in. face. The driving pulley is 1134 in. in 
diameter and has a 4-in. face. It operates the machine 
through 4-pitch tooth gearing with 214-in. wide faces. 
The shafts on which these gears are mounted are 13% 
in. in diameter. The large gear driven by the driving 
pulley revolves at 73 r.p.m., and the spindles operate at 
39 r.p.m. The feed of the machine Is 1 in. per minute, 
and the average production of boxes bored is 30 per hour. 
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SPECIAL MACHINE FOR BORING MAGNETO POLE BOXES ON A HIGH-PRODUCTION BASIS 


a dimensioned detail on page 1066. The base of the 
machine measures 22x30 In., with a flange of 34 in. The 
column of the base is 9x7 in., and it stands 21 in. high 
from the floor to the under side of the table. 

The table measures 31x37 in. and is made of metal 1 
in. thick, The fer’ pulley is 1814x214 in. wide and 
operates throw: ' ‘. pitch silent chain. There are 


This machine is an excellent example of the design of 


a multiple-spindle special machine tool intended to pro- 
duce a single part under the most advantageous condi- 
tions. The result of the design is a machine which bears 
no resemblance to any standard machine tool, yet it prob- 
ably represents the highest type of development for the 
purpose for which it was constructed. 
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Getting “Into” the Small Shop 


By Joun H. Van DEVENTER 


SYNOPSIS—Some customers have developed 
highly efficient ways of working up a fictitwus 
credit, with the object of “putting one over’ on the 
small shop when the time ts ripe. Thts article re- 
lates one such instance, which had the effect of 
closing the doors of a small marine repair shop. 
Incidentally it introduces the reader to Dave 
Hope. the Knight-Errant Machinist. 


“Rivet a washer on the end of your cold chisel, Sonny !” 

Dave Hope addressed this bit of advice to the new ap- 
prentice, whose hand was swollen to twice its natural size 
as the result of well-intentioned but misaimed hammer 
blows. The lad has passed the stage of looking for left- 
hand monkey-wrenches and of being sent from machine 
to machine in search for the key of the big planer, and 
was now learning the rudiments of chipping. Dave 
Hope’s repair shop was a good place in which .to learn 
this art, for there were plenty of castings to chip, and 
hardly anv two of them were alike. Incidentally it was 
a great privilege for a boy to learn his trade in Dave’s 
shop, for its owner was a real “all around” machinist, 
and an apprentice trained by him was able to use both 
head and hands when he stepped out of his time. 

It will not be amiss to introduce Dave to you with a 
description of the man and a brief outline of his check- 
ered career, for it is my hope to be able to recount from 
time to time during the year some of the most interest- 
ing of his adventures in small shops. Please overlook 
the single grimy finger that he extends you in greeting, 
and grasp him by the hand, for I know that American 
Machinist readers will not hesitate because of the signs 
of honest toil that are upon it. 

Dave is one of those men whose age it .is hard to tell 
from his appearance. The youthful expression of his 
face seems to contradict the evidence presented by his 
white hair and mustache, and his tall, somewhat spare 
figure is as active as that of a man of 30. He started to 
serve his time in a railroad repair shop when a boy. of 12, 
in the days when a railroad-shop apprenticeship meant a 
much more varied experience than it does at present. A 
few years of knocking about the country followed this, 
during which he carefully avoided the big “manufac- 
turing shops,” for Dave, as he says himself, “never did 
have a liking for doing the same thing twice.” 


Dave Hope, THE KNIGHT-ERRANT MACHINIST 


One fairly large repair shop in the West Virginia coal 
fields held him for 18 months—not because Dave was be- 
ginning to settle down, but because he had a good paying 
job as foreman, and board was cheap. He was. beginning 
to get the “shop of his own” idea, and this seemed like 
a good chance to get the necessary money to start with. 
It was while here that Dave Hope’s hair turned gray, 


Then began his adventures with small shops of his 
own—many of them, but one shop at a time—most of 
them disastrous financially, for Dave is no “captain of 
industry,” but rather a “knight-errant machinist” who 
loves to venture where those seeking more substantial re- 
turn fear to tread. And while he has attended the ob- 
sequies of more defunct plants than any other man of my 
acquaintance, the funeral services are scarcely over be- 
fore you find Dave installed in another shop in which he 
does what he pleases in the way that suits him best. 
While these many changes have kept him rather poor in 
pocket, they have made him rich in experience and char- 
acter, and as a curious result he has a sort of camp fol- 
lowing among those who work for him. Thus as I 
leaned against the bench and heard him deliver the fore- 


» going words of advice to the apprentice, I could pick out 


among those working about the shop, faces which I had 
seen both in his shop in Philadelphia and in the one in 
Kansas City, where our acquaintance began. 


THE KInpD or EXPERIENCE THAT STICKS 


“That kid with the sore thumb is getting experience,” 
remarked Dave. “We all get it that way, and it’s the 
only way that seems to stick. Life is a series of bumps 


_from the time you slide off the first step till you hit the 


bottom landing. It’s all in getting used to it. You can 
even get so you like it, as the boy did who had the measles 
three times. Sometimes it’s a money loss, sometimes a 
machine won’t work as you expect, and sometimes a dis- 
appointment in human nature. The hardest kind of a 
bump is when a man you trust goes back on you. I’ve 
had a number of such experiences, and while I can look 
back now and see the funny side of them, the sore spot 
lasted much longer than it did with the ordinary kind 
of bumps. 

“Maybe it will interest your readers to hear of a lesson 
1 learned about extending credit. I hope other small- 
shop owners may profit by it, and that it will help some 
of them to avoid paying the price that I did for this kind 
of experience. 

“Tf you’ve been along Long Island Sound during the 
summer season, you've noticed what a slew of motor 
boats and steam yachts there are dotting the bays outside 
of the summer-resort towns. I noticed this about nine 
years ago, and also that about five boat owners out of 
seven seemed to have trouble with their motors when 
they got 50 ft. away from the dock. Of course this 
wasn't to be wondered at. Many of the owners were 
clerks from the city who knew as much about taking care 
of an engine as that green apprentice boy does about 
swinging a hammer. The boats were mostly hand-me- 
downs; not merely second hand, but seventh or eighth 
hand, and in addition the gasoline that those alongshore 
dealers worked off on that bunch of innocents was so 
weak that it could hardly run even when the can was 
turned upside down. 


due to being caught by a “fall” while directing the instal- 
lation of a receiver on an air line in the lower level. 
Three days in darkness after the safety lamps burned out 
left their physical effect upon him, but seemed to make 
7 on his spirit; or if any, it was to strengthen 
f danger or obstacles standing in the way. 


“IT didn’t have a shop just at that time, and the idea 
struck me that here was an opportunity that a good me- 
chanic might turn to advantage. This was before the 
automobile became common, remember, and there were 


no impression a ae 
P not many machinists in those days who understood the 


his disregard 0 
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kinks and troubles of small gasoline motors. At least 
those that I found in the existing shops along the water- 
front didn’t know much about them, judging by the work 
they turned out. 

“After looking about for a week or so, I ran across a 
place that looked good to me. The shop stood up on 
posts at the water’s edge and had a dock of its own. The 
equipment was nothing to brag about, consisting of two 
lathes in fair condition, one of 16-in. and one of 18-in. 
swing, a more or less dilapidated gap lathe built up to 
swing 48 in., a shaper that had seen better days, a pipe 
threader and two upright drills. I guess what really at- 
tracted me to the place more than anything else was 
seeing a small boy catch three fine flounders in quick 
succession from the end of the dock. It looked to me 
like a good place for a fisherman to locate! 

“It was about the middle of June that I came into 
possession. I managed to get enough cash together to 
make a satisfactory first payment and started in to get 
some of the money back. Reddy Burke, that you see over 
there on the miller, was with me, and so was Sandy 
McPherson, the fellow with his back turned to us, who 
is fitting a key at that bench. People were just getting 
their boats out and quite a bit of overhauling was to be 
done. A good many of them came to us because they 
knew we couldn’t do any worse by them than the other 
shops and might possibly do better. 

“At first most of the work was on small motors, one 
and two cylinders, ranging from 4 to 20 hp. We turned 
out good work on these, and the reputation brought us 
some of the larger boats and a better grade of work along 
with it. There was one boat that we couldn’t touch. It 
was the largest craft that anchored at the port, a 90-ft. 
steam yacht with twin triple engines. It seems that in 
this world what you can’t get is what you want most, and 
it bothered us a lot to see the work on that boat go 
to a fellow a quarter mile up the bay, especially as we 
knew what sort of mechanic he was. The ‘Alice,’ that 
was her name, made regular trips across the sound and 
carried passengers back and forth from the shore re- 
sorts on each side. 


ALICE, WHERE ArT THov ? 


“Business kept up pretty good, and by the end of 
July we had taken in enough over and above expenses 
to make the second payment on the shop. At this rate 
we would be clear before the end of the season. Any 
reasonable man ought to have been satisfied with that, 
but in spite of it our fingers itched to get hold of the 
‘Alice’ and get a chance at work that was really worth 
while. 

“One afternoon about four, we were all busy in the 
shop when somebody hailed from the end of the dock. I 
started out to find what was wanted and saw a short 
stout fellow climbing out of a dinghy that was tied 
to one of the spiles at the landing platform. When I 
got a look at his face I saw that he was Captain Skin- 
ner of the ‘Alice.’ 

“Anybody here that understands high-pressure feed 
pumps?’ he asked. 

“Tt took me about two minutes to explain to the cap- 
tain that there were three men in our shop who knew 
more about high-pressure feed pumps than any six that 
he could find if he offered a reward for them anywhere 
in the United States. I don’t know whether he believed 
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it or not, but he was up against it, so Sandy went out in 
the dinghy, taking his tool kit with him. 

“He turned up again in an hour and a half with some 
samples of mush that had clogged up the discharge check 
valve and prevented the pump from doing its work. 
‘Nothing the matter with the pump,’ said Sandy. “The 
trouble was with the last butcher that overhauled it and 
put in cold-water packing !’ 

“Captain Skinner came to us to have his work done 
after that, and while all the jobs were small ones, it made 
us feel pretty good to think that the ‘Alice’ had had to 
come to Hope’s Marine Repair Shop at last. Nobody 
could have been any better pay than the captain; he never 
questioned a bill and settled each one within ten days. 

“After the middle of August, work slacked up a bit. 
Most of the boats would be put up after Labor Day, and 
the owners were beginning to cut down expenses and get 
along with motors that would run at all, just as nowa- 
days you sce a fine lot of decrepit auto tires displayed 
in the fall. We hadn’t figured on this, and it hurt 
us more than I cared to admit. : 


A Jos Tuat LooKep LIKE a LIFE-SAVER 


“It looked like a life-saver when, the day after Labor 
Day, Captain Skinner turned up with a three-wecks’ 
job for us on the ‘Alice’—nothing less than a complete 
overhauling of the twin triple engines and all of the 
auxiliaries. The three of us moved over to the ‘Alice’ 
next day with our tool kits, and settled down to three 
weeks of the hardest work we ever did. All of us had 
corns on our backs from working in the engine pit. 

“At the start of the third week Captain Skinner asked 
me to try to finish up by the coming Saturday morning. 
As there was some work waiting for us at the shop, we 
decided to work overtime nights so as to be sure to 
clean up by Friday night. By Thursday noon we saw 
that we would finish within the limit, but we were all 
three so tired out and short-tempered that we had to 
invent new cuss words to pay our respects to each other, 
having exhausted all of the ordinary ones. 

“Friday night we turned her over to the captain. 
everything shipshape and better than new. I figured that 
there was close to a thousand dollars’ worth of time and 
material on that job, and it was worth every penny of 
it. The captain wanted to give her a trial spin Saturday 
morning and insisted that I go along with him to see 
that everything was all right; but in view of all of the 
work waiting at the shop this was impossible, so I told 
him to try her out with his own crew. I was sure of 
the job and knew it would be all right. I handed him 
the bill for the work, and he said he would settle next 
evening if nothing went wrong. 

“We went to work at 6 o'clock next morning to catch 
up with the accumulated work. At’8 o'clock. one of the 
boys looked out of the window and said that steam was 
up on the ‘Alice’ At 8:30 she began to move, 
and we all rushed to the window to give her a 
wave for good luck. On she went down the bay 
toward the outlet, looking as pretty as a picture and 
making a good two knots more than she had been ca- 
pable of before we overhauled her. She rounded the 
headland, and we went back to work feeling that we had 
done a good job. 

“We had; but so had Captain Skinner, for that was 
the last we ever saw of the ‘Alice’ !” 
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Improvements on Shell Tools 
By J. H. Moore 


One firm that has been turning out a considerable 
quantity of 18-lb. British shells has experienced trouble 
in getting the shell base correct as to size and finish, the 
inspectors being very particular on thig Point. To make 
sure that all are similar, the company has designed and 
built what might be termed @ special-purpose grinder, 


FIG. 1. SPECIAL GUIDE FOR GRINDING SHELL BASES 


shown in Fig. 1. The universal-type chuck grips the shell 
quickly and accurately. The small grinder head is fitted 
to a sliding apron and holds the wheels that grind both 
the diameter and the bottom of the shell base. The apron 
has movement in both directions. 

A type of mandrel or boring bar used on the inside 
Work of the shell is shown in Fig. 2. Three operations 
are done by it—the finishing of the powder-chamber 
bottom, the facing of the powder-chamber shoulder and 
the facing of the shell to length. The cutter A finishes 
the bottom of the chamber. Slot B shows where the 
cutter to finish the shoulder goes in, while the four slots 
C show where the cutters for facing off the length are 
Placed. The two last-mentioned cutters have considerable 
adjustment, and this fact will be appreciated by those 


FIG. 2. BORING BAR OR MANDREL FOR COMBINED 
SHRAPNEL-SHELL OPERATIONS 


who have figured on this kind of work. The hole D is 
internal oil feed ; and as the bar is hollow, all cutters are 
well supplied with lubricant. 

A handy chuck for shrapnel plugs, which is both quick 
ind extremely accurate, is shown in Fig. 3. The chuck 
Jaws are shown at A and are in four parts. A small 
spring ig Placed between each jaw. The body B is 
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threaded internally and screws on a hub on the flange C. 
The jaws are tapered 18 deg. This is found to be ample 


FIG. 3. CHUCK FOR SHRAPNEL PLUGS 


in the hole D. This plug engages with the square hole in 
the shrapnel plug and so drives both from this hole and 
from the outside shell diameter, which ig grasped by the 
chuck. 
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the metal-working industry, which has gained Strength all 
summer, from May to September; and in each month from 
May to September the industry has shown increasing strength 
compared with the corresponding months of 1914. The largest 
increases were shown by concerns manufacturing firearms 
and automobiles and parts; rolling mills showed but Slightly 
less important gains. The manufacture of brass, copper and 
aluminum g00ds, although somewhat less active than in Aug- 
ust, showed still in September far Sreater strength than a 


the group of concerns manufacturing typewriters, instruments 
and appliances. The only branch of the metal-working in- 
dustry which is not operating at least as actively as in 1914 
is that of fabricating architectural and Structural iron. 

The Resharpening of Files has only within recent years 
become commercially successful, according to a Paper pre- 
sented before the Internationa] Engineering Congress by 
E. R. Norris, reviewing generally machine-shop equipment, 
methods and processes. A sand-blasting apparatus is being 
used with success for file sharpening by several large manu- 
facturing establishments. This apparatus consists of a sheet- 
iron chamber provided with uptake, settling tank, slurry 
mixing-tank, slurry overflow Pipe, air agitating pipe and 
Slurry projector. <A door gives access to the inside of the 
chamber. The slurry projector is inclined to the horizontal 
at an angle of 25 deg., and the nozzle extends Slightly within 
the chamber. This projector consists essentially of a bronze 
body to which are fitted steam pipe, slurry suction-pipe and 
nozzle. The steam supplies sufficient water for the slurry. 
The files are sharpened by being held in the Slurry jet in such 
& manner as to expose the backs of the file teeth to the cut- 
ting action of the sand. After the file has been sharpened, it is 
cleaned and dried by the steam, after the Slurry supply has 


.been cut off by a foot lever. Success in file sharpening de- 


pends on the skiliful selection of the files to be sharpened, 
maintenance of the correct angle between files and jJet whiie 
sharpening, and the selection of a suitable sand. 
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- Machining a Two-Sheet Rotary- 
ie Press Side Frame 


By RoBert Mawson 


SY NOPSIS—The operations and small tools fol- 
lowed and used in machining a printing-press side 
frame. The rough casting is first milled on the 
pads on the outside. Then follow a second mill- 
tng, boring and drilling operations. 


in comparatively small 
of this fact is to limit 


Printing presses are made 
numbers. The economic effect 


jigs and fixtures to those that are simple in design and 


FIGS. 2 AND 2-A 
45-deg. surface to suit Sear-bearing 


- end mill, Operating 
at 60 r.p.m. and with feed of 0.03 in. per revolution. 
FIGS. 3 AND 3-A 
Operation—Boring large holes for Sear boxes on frame, 
1. 


The templet is placed on the casting, located by hardened 
Plates which ft in the machined 45-deg. slot. 


and ream JP. 


Ss. 

Operation—Drilling 34 holes in frame, Fig. 1. 

The jig ig located by two plugs which fit into reamed holes. 

Holes Machined—Three 1,4 -in. drill: 
ream; three %-in. drill anda ream; three %& -{n. drill and ream; 
one 2/4,-in, drill; two %-in. dril} for 1-in, U.S.S, threads: one 
14-in. drill for %-In. U.S.s. threads: 
two 14332-In. drill for 1%-in. U.S.S. tap; two 2%-in. drill and 
ream; five %-in. drill ana ream; one 1% -in, drill ana ream: 
two 1,3-in. drill; one I-in. drili and ream: one 1%-In. drill anda 
ream; three 42-in. drill for %-in. U.S.S. threads; one 1% -in. 
drill and ream. 

FIGS. 5 AND 5-A 
Operation—Drilling 12 holes in frame, Fig. 1, 


Holeg Machined—oOne 14,-in., drill; one 1%-in. drill and 


three 5% -in. drill and 
- Grill and ream; one %-in. drill and ream; 
one 4§-In. drill; one 1-in. drill ana ream; one 1%-in. drill and 
ream; one % -in. drill and ream. 


construction, and where possible to those that are of 
such a nature that a number are used in machining one 
part. The jigs and fixtures shown in this article are from 
the shop of the Woonsocket Machine and Press Co., Woon- 
socket, R. I. They are used in manufacturing the side 
frame of a two-sheet rotary printing press, 

The type of the jigs and fixtures shown is what iz 
often called “outside templets.”, This means that they are 
simple in construction, inexpensive in first cost and yet 
produce interchangeable work of the necessary accuracy. 


IN PLACE ON THE WORK 


FIGS. 6 AND 6-A 


Operation—Drilling 16 holes in frame, Fig. 1. 

The jig is located by a large plug: filling in finish-bored 
hole; two sSetscrews tightened to hold it rigid. 

Holes Machined—One %-in. drill and ream; one %-Iin, drill: 
two "/,,-in. drill; one 1%-in. drill anda ream; one 1%-in. drill 
and ream: one %-in. drill ana ream; four 1¥,-in. drill; two 
%-in. drill and ream; one 114-in, drill and ream; two 4§-in. 
drill, 


FIGS. 8 AND 8-A 


Operation—Drilling holes in face of plate cylinder cap, 
Fig. 7. 

The casting is located by a circular plug set in a hole 
previously reamed, It is held in position with the hook bolts 
A. All milling has been done in Previous operations. 

Holes Machined—Five te-in. drill; two 1%-in. drill ‘and 
ream; two drill and tap with No. 14-29 threads; four }j-in. 
drill; one 5-in. drill; two /e-in. drill, 


FIG. 9. DRILL J IG FOR JOINT SURFACE 


FIGS. 9 AND 9-A 


Operation—Drilling holes on joint surface, Fig. 7. 

The jig ts placed on the milled surface, located by a stop 
and held in bosition with Screws on the sides. 

Holes Machined— Four lfn-in. drill; one %-in. drill. 
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A Rotary Printing Press 


On page 56 is printed the first of a series of articles 
describing the tools and methods uséd by the United 
Printing Machinery Co., Woonsocket, R. I., when man- 
ufacturing the press shown on this page. 

This machine will print any size of sheet between 
29x42 in. and 46x66 in. The press has one plate cylinder 
A and one impression cylinder B; the plate cylinder takes 
two forms and the impression cylinder has two impres- 


es 
t 
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drawn. With the bank held as described, the combing 
wheels and feet are lifted and the drop rolls engaged to 
forward the sheet on the conveyor to the press. 

Just before the front edge of the sheet reaches the drop 
guides the speed of the sheet is checked by rolls grasping 
the rear end and bringing it gently to the guide without 
crowding. After the sheet reaches the drop guides a 
feeler determines if it is in position ; if so, the sheet will 
be engaged by the press grippers and print. If, how- 
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A TWO-SHEET ROTARY PRINTING PRESS WiTH HIGH-SPEED AUTOMATIC CONTINUOUS FEED 


sion surfaces. As there are two automatic continuous 
feeders C, the press will print in one revolution two 
sheets at a speed of 2,500 per form per hour, or a total 
output of 5,000 sheets per hour. 

The press has two distinct deliveries D, the sheets 
printed by each form being delivered separately on low- 
ering piles at F. The distribution consists of eight form 
rollers, four 8-in. vibrators F and five intermediates. 

The adaptability of the press is quite extensive, cov- 
ering the following combinations: Two forms, one to 
back up the other ; two forms to work and turn; two 
duplicate forms: two entirely different jobs, providing 
the ink is the same. 

The feeder used on the press is quite interesting, oper- 
ating somewhat as briefly described. The device auto- 
matically feeds the sheets to the machine. It is continu- 
ously loaded from above, the paper being placed on the 
supply table G. The paper is drawn from this board to 
the lower board H by passing around the drum. After 
it is drawn to the Proper position on the lower board and 
the machine is put in operation, the bank of paper is 
kept in the proper position automatically. 

When the machine is started, the combing wheels are 
lowered and comb the paper forward to the sheet control- 
ling trips. There are two of these that engage the front 
edge of the sheet, thus bringing it Square. Should the 
front edge of the sheet reach the trips on one side before 
the other, the Opposite wheel will continue to comb un- 
til the sheet is brought square. 

When the edge reaches the trips, the comb wheels ride 
up on the comber foot, which acts as a clamp and stops 
the sheet from advancing farther. A clamp then descends 
on the bank of paper in the rear of the top sheet and 
holds the bank in position while the top sheet is with- 


ever, it is not in the correct position, the feeler will au- 
tomatically trip and stop the feeder. 

There is also a device located on the conveyor of the 
feeder which will allow only one sheet to pass at one time. 
If more are fed forward, the device will automatically 
trip and stop the feeder, thus preventing both spoiling 
of sheets and damage to the form. 

# 


Principal Uses for Tungsten Steel, according to a paper 
read before the Internationa] Engineering Congress, are for 


some extent, and for special tool steels, Tungsten ts seldom 
TABLE OF PROPERTIES OF ALLOY STEELS 


x : ; a 

=< & <=: oa 

o : : ES S te) hed 
8a s §& §E; a8 an 34 Se 
Go «de gs =a 38 <s =ws §2 98 
Pa) Ee) AS a0 ga an eae: 34 
Be fy ie Crs be 5, & 4, a: ae os 3° 
Sa si 3g £8 88 a4 Bia fe we 
0.27 0.55 ae Exes ee 49,000 80,000 30 65 
0.27 0.47 Secs oer 0.26 66,000 98,000 25 52 
0.36 0.42 Bde ee Se 58,000 90,000 27 60 
0.34 0.87 es 2+. 0.13 82,500 103,000 22 57 
0.45 0.50 Pees soe seed 65,000 96,000 22 52 
0.43 0.60 scdee soa 0.32 96,000 122,000 2 52 
0.47 0.90 ee Aci 0.15 102,000 127,500 23 58 
0.30 0.60 3.40 aa : 75,000 105,000 25 67 
0.33 0.63 3.60 ber 0.25 118,000 142,000 17 57 
0.30 0.49 3.60 1.796 : 119,000 149,500 21 ~°&60 
0.25 0.47 3.47 1.60 0.15 139,000 170,000 18 53 
025 050 200 1.00 -+» 102,000 124000 25 70 
0.38 0.30 2.08 1.16 eas 120,000 134,000 20 57 
0.42 0.22 2.14 1.97 0.26 145,000 161,500 16 53 
0.36 0.61 1.46 0.64 Peer 117,600 132,500 16 58 
0.36 0.50 1.30 0.75 0.16 140,000 157,500 17 54 
0.30 0.50 ... 0.80 ee 90,000 105,000 20 #50 
0.23 0.58 oe 0.82 0.17 106,000 124,000 21 66 
0.26 0.48 0.92 0.20 112,000 137,000 20 61 
0.35 0.64 1.03 0.22 132,500 149,500 16 54 
0.50 0.92 4 1.02 0.20 170,000 186,000 16 45 


used In engineering construction steels and then usually in 
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Notes on Small-Tool Design--III 


By Cart D. WILDER 


SYNOPSIS—This article treats of small cutters 
and tools other, than the standard ones ordinarily 
carried in stock. Points, determined from actual 
experience covering many years in the toolroom, 
are gwen for the proper construction of these 
tools. 


Small-tool design is an important item in connection 
with the design of jigs, but it 1s often overlooked, be- 
cause it is so easy to concentrate most of the attention 
on the jig itself. The illustrations presented are typical 
of small tools other than standard reamers and mills. It 
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134 in. and 2 in.; diameter of hub, 134 in., 114 in., 2 in., 
21, in., 214 in. and 234 in. . 

The width of the land can be from °/,, in. up to 6 in.; 
diameter of cutters, ;'s in. for cutters from 6 in. to 7 in. 
in diameter and °/,, in. on all that are over 7 in. in 
diameter. The backoff of the lands can be from 5 to 7 
deg. The thickness of material between the bottom of 
the gash and the top of the keyway must be at least 3 in. 

An old rule that gives good results for milling cutters 
is: “Ten tecth for the first inch of diameter and four teeth 
for each additional inch.” For roughing cutters the rule 
is: “Eight teeth for the first inch and two for each 
additional inch.” The Pratt & Whitney formula gives a 


xe 


eesti 


oo Slot Wide 


aoe 7\e 
y 


X:. 
ee 
Machine Steel Tool’Steel_ Crucible Steel 
(Case Harckn) (Harden, Smeat in) Grind) 
X* Taper ¢ per Foot for Standard Shell Reamer 
F16.11 
Harden and { grind. Back off 
within & and stone 
almost to edge 
7 oe Fi6.10 


F1G.15 


QO eee tt 


Cut left hand threads on flutes, 4 pitch Use 
“yt thread tools flat point, cuté 
deeptallowance for grinding 


Fi6.20 


A VARIETY OF SMALL CUTTERS AND TOOLS FOUND ESPECIALLY USEFUL 


1s impossible to give detailed dimensions for these or to 
do more than deal with the general principles underlying 
the design, since in most cases they are of special size 
and dimensions to suit special purposes. sg 

In assembling gangs of milling cutters on arbors It 1s 
well to adopt certain standards for the diameter of hole, 
diameter of hub, and the like. These may run as fol- 
lows: Diameter of hole, 7% in., 1 in., 114 in., 1% in., 


larger number of teeth. If V equal the number of teeth 
and D the diameter, the formula is V = 2144 D + 1? 
for face mills and NV = 3.1 D + 11 for side mills. 
Make all cutters as small in diameter as possible, and 
have arbor and collar clear all obstacles by at least 7g in. 
To cut straight teeth on face mills use an ordinary 60- 
deg. angular cutter. To cut spiral teeth, use a cutter 
12 deg. on one side and 48 deg. on the other. The pots 
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of the cutter teeth should be rounded so as to leave a 
fillet at the bottom of the gash. | 

Make all face mills over 34 in. face, spiral. To bring 
the thrust against the spindle and prevent loosening of 
the arbor, for right-hand cutters use left-hand spiral 
and for left-hand cutters use right-hand spiral. Side 
mills may be cut spiral when the benefit from the shear- 
ing cut overbalances the ill effect of the slight negative 
rake which is given the teeth. 

Solid cutters over 4 in. in width should be made in 
sections to interlock, because the risk in hardening is 
too great to permit the use of longer ones, 

Make all side and face mills over 6 in. diameter of the 
inserted-blade type. In Fig. 1 are shown different ways 
of securing the teeth. -Two teeth per inch of diameter 
is a good average for these large mills. In cutters over 
8 in. in diameter the body may be made of cast iron, 
but below this size and below 2-in. face the body should 
be of machine steel. The body may be as thin as 34 
in. if the pin binder shown at C is used. | 

Cutters of this style may be made by drilling and ream- 
ing the holes and driving the pins in place. The slots 
- are then milled and the pins are already slabbed. It 

is a simple, cheap and effective way to secure the blades. 
_ The thickness of inserted blades should run from ts 
in. to 4% in., according to the size of the cutter. the 
depth of the chip and the feed which it is expected to 
take. The depth’ of the cutter blades'should be from 
1% in. to 1% in. in the body, and they should project 
from yy in. to 3 in. above the body and not less than 
in. on the side. The side and top angles may each be 
30 deg. 


Butt Mituts anp ANGULAR CUTTERS 


Threaded butt mills are driven by the thread only and 


depend for their true running on being forced against -- 


the collar of the milling arbor. When possible, it is bet- 
ter to shorten the thread and have a portion of the hole 
reamed to fit a straight part on the arbor, which adds 
to the bearing. 

A good, strong construction for heavy angular cutters 
is shown in Fig. 3. The angle is well backed up, and 
cutters of this type should be used for heavy cuts wher- 
ever possible. Grooving cutters which cut on the face 
only should have the sides slightly concaved, about 14 
deg. in extent, something like a saw, to prevent binding 
or dragging. Instead of concaving the whole side of the 
cutter, as has been the custom of cutter makers, there 
should be left a hub flush with the sides of the teeth, 
thus allowing its use in gangs without danger of spring- 
ing the arbor. 

Double-end butt mills, such as shown in Fig. 4, can 
often be used to advantage. Their construction and use 
are obvious. 

Stem milling cutters tor roughing and high-power end 
mills should have four teeth for mills which are 1 in. 
or less in diameter and an additional tooth for each 14 
in. above that. For general work the following table is 
a guide to the number of tecth on end mills: 


Diameter, in..... ,} i i j Yr { 1 

ee ogre 6 8 8 8 8 Ss 10 He iA 3 10 
iameter, in..... 1} 1; 1g RR 1 2 

Teeth........... 12 12 12 14 «44 iu ts 16 


Spiral teeth give the same negative rake on the end of a 
mill as on the sides of the side mills. The angle of the 
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spiral is usually about 8 or 10 deg., but it may be as 
high as 20 deg. for cam milling. The angle at which 
to set the index head when cutting the end teeth of end 
mills may be found from the following formula, when N 
is the number of teeth to be cut, V the included angle 
of the sides of the fluting cutter and W the angle at 
which to set the index head: 


Cos 2 = st cotan V 

Center-cut end mills, such as shown in Fig. 5, are 
often necessary to cut into the surface of work and then 
feed along, as is done on dies and similar work. The 
teeth are given clearance only on their inside ends. They 
are coarse for convenience in making and to enable them 
to take heavy cuts. Four teeth should be used up to 
¥2-in., six teeth to 114-in. and eight teeth for 2-in. diam- 
eters. A special type of end mill for cutting cam-tracks 
is shown in Fig. 6. It is made to be held as close to 
the work as possible. The length of cut W is not over % 
in. more than the depth of the track to be cut. The neck 
A is very short, and £ is just small enough so that the 
teeth can be milled. On such a cutter it is best to use 
a positive drive with 14 in. key. 


TEAZELS AND Fisu-TaiL CuUTrers 


In Fig. 7 is shown what is known as a teazel. It is 
used to follow the cam cutter just described. It does 
not cut, but is used as a burnisher to smooth the track 
which has been cut about */,59, in. small. The length B 
on the teazel must be left very hard. 

The fish-tail cutter shown in Fig. 8 is used in the 
Pratt & Whitney spline miller, and does the work of an 
end mill, but more rapidly and at less cost for cutters. 
The angle B is about 90 deg. and J is about 3 deg. 

_ A reamer suitable for use through the bushing of the 


jig_is shown in Fig. 9. The space F is for a bearing 


in the bushing. It must be from one-half of a thou- 
sandth to a full thousandth inch under size. The other 


-dimensions must of course be made to suit the job for 


which it is to be used. The flutes are not tapered at all, 
but. must be beveled on the cutting edge as shown. They 
should bé backed off within 1/,, in. and stoned almost to 
the edge: The dimension D should be made about °/,o900 


- In. oxer.size, but marked to size. : 


_A_ cheap and effective dowel-pin reamer is shown in 
Fig.'10. The teeth are backed off on the corner bevel 
only and have a taper of only one-quarter of a thou- 
sandth on the length B, which is given for clearance. 
There should be two sets of these—one for the part into 
which the dowel drives and the other set for the part 
into which it is to press. These reamers can be used in 
jigs through bushings if desired. 

The arbor shown in Fig. 11 and the bushing in Fig. 
12 are used together with a shell reamer for align ream- 
ing. The hole in the bushing fits the shank of the arbor 
and the straight portion of the bushing fits the standard 
reamed hole in the casting. The flutes next to the neck 
are cut clear through and relieved on the bevel, so that 
it can be machined with a draw cut. The two holes to 
be aligned are rough-reamed 0.005 in. under size. The 
reamer is assembled on the bar and drawn back through 
one hole, while the shank is guided by the bushing, which 
is centered in the other hole by its taper part. The 
operation is then reversed for the other hole, guiding 
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the shank this time by the bushing which will fit the 
hole just reamed, and feeding the reamer either way, 
as is most convenient. 

An expansion arbor of the type shown in Fig. 13 for 
milling cutters may be made to employ any one of the 
styles of expanding screw shown in Figs. 14, 15 and 
16. One that can be adjusted by a square-end wrench 
is shown in Fig. 14. An adjustment by screwdriver is 
possible of the one shown in Fig. 15. None of the screws 
projects beyond the cutter. A screw that can be ad- 
justed by any wrench is shown in Fig. 16, but the pro- 
jecting square is likely to be in the way very frequently. 

When spotting with a twist drill it is frequently found 
that the drill goes too deep. With the special spotting 
drill shown in Fig. 17 there is no danger of this occur- 
ring, as it can cut only on the point. It has no flutes, 
which is an advantage in using a drill of this kind through 
a bushing. It is often used through a slip bushing and 
followed by a twist drill without a bushing, and then by 
a reamer running in the same slip bushing as the spot- 
ting drill. 

GuipE Usep WITH STANDARD REAMERS IN JIGS 


No one thing causes more loss of time than the lack of 
the proper reamers for the particular job in hand. The 
commercial hand reamer may be adapted to tool work as 
shown in Fig. 18, where the dotted line at M shows a 
guide. This takes the place of the usual taper given 
the end of hand reamers. In length the guide should be 
from one to one and a half times the diameter and from 
0.005 to 0.010 in. smaller than standard size, up to 
reamers of 1 in. in diameter, and from 0.012 to 0.015 
in. smaller for larger diameters. The flutes run out 
to the guide as shown; but they are not backed off. There 
should be a short taper from the groove between the 
guide and the reamer which allows for grinding. The 
shanks of such reamers should be from 0.001 to 0.00144 
under size, and the corners of the square for the wrench 
should be turned down even smaller, so that possible burrs 
from the wrench will not spoil the hole if the reamer 
is passed clear through the work. . The fluting should be 
done with the cutters set a trifle ahead of the center 
of the reamer, so as to give a slight negative rake. A 
slight staggering of the flutes, not more than 2 deg. 
either way from an even division, is helpful in reducing 
the tendency to chatter. Sometimes the pilots for hand 
reamers are threaded—18, 14 or 32 threads per in., with 
a sharp V thread to help feed the reamer into the work. 
Care should be taken that the pilot is enough below size 
so as to make sure that these threads are cleaned out 
by the reamer. 

Proportions OF SMALL FINISHING REAMERS 

The lands of the cutting edges should be yy in. wide 
for small reamers, 4, in. for reamers 1 in. in diameter 
‘and ¥ in. for those still larger. Flat relief is suitable 
for roughing reamers, but a rounded or eccentric relief 
is preferable for finishing reamers, as it causes them 
to cut more smoothly. A guide to the number of flutes 
in reamers is shown in the following table: 


in..... to 1 lj tol} 1Jto 2} 2jto3 4 
ee ar : ‘i 12 14 


Diame er, is 


Number of flutes. * 
This table is practically standard for all styles of 
reamers. 
Roughing and finishing reamers for use in Jigs are 
shown in Figs. 19 and 20. With reamers made with 


MACHINIST 61 


curved shanks for stop collars and the guide for the fin- 
ishing reamer as shown, it is possible both to rough-ream 
and finish-ream work in jigs for taper pins. On account 
of the extreme accuracy required in making the tools, 
it is usually more costly to do so than to rough-ream in 
the jig and finish-ream in the assembling. The stop 
collars may be split collars or may be two solid collars 
used as check nuts. The reamers shown in Figs. 19 and 
20 are made in two parts and sweated together, so that 
when the reamer part breaks the rest is not lost. 


Four-Spindle Centering and 
Drilling Machine 


The machine here shown was made to center simultane- 
ously both ends of detonator gaine bodies, and then by 
shifting the position of the heads, to drill a hole in 
each end at the same time. Fig. 1 shows the machine 
in centering position, and Fig. 2 shows it in drilling 
position. The construction of the machine is such that 
it may readily be adapted to other work of various diame- 
ters and lengths. It may also be made with two op- 
posing heads instead of four, where the requirements call 


FIG. 1. SPINDLES IN CENTERING POSITION 


for a machine of that type. The machine is entirely self- 
contained, as it carries a tight and a loose pulley and 
may be belted direct from the drive shaft, or it may be 
motor driven if desired. The single lever control makes 
it possible to turn out high-speed accurate work at a very 
rapid rate. 

The cast-iron heads carrying the spindles are keved to 
a shaft running lengthwise of the bed, so that they move 
in unison. Adjustable stops on each side serve to register 
the spindles central with the work when the heads are 
swung over against them. Each spindle is carried in a 
sleeve with a rack cut in it, similar to that of an ordi- 
nary drilling machine. A gear meshing with these racks 
is act down between the spindles of each head. The gear 
in the right-hand head is connected direct to the operat- 
ing lever; but the one at the left is connected by means 
of a supplementary pinion and a segment, in order to cause 
the spindles to move in a direction opposite to the opposing 
ones as the yoke-connected levers are moved by the hand 


62 AMERICAN MACHINIST 


lever. It will be readily seen that as one pair of opposing 
spindles moves in, the other pair moves out, and vice versa. 
It will also be seen that the same lever that feeds the 
spindles in or out is used to swing the heads over against 
the stops, forward or back. 


ARRANGEMENT AND CONTROL OF THE DRILLING SPINDLES 


The drilling spindles are made of a special high-grade 
steel, ground and carefully fitted. These spindles run in 
annular bearings inside the steel sleeves. 


Each is taper 


FIG. 2. SPINDLES READY FOR DRILLING 


bored to hold a No. 1 drill chuck. The spindle pulleys 
are of aluminum and are mounted in two annular bearings 
each. The spindles are graduated and provided with ad- 
justable stop collars. The direction of rotation makes it 
necessary to use right- and left-hand drills in the respec- 
tive spindles. Each spindle has a longitudinal travel of 
2 in.; the maximum distance between the chucks is 814 
in.; the distance from the center of the spindles to the bed 
is +14, in., and they run at a maximum speed of 10,000 
r.p.m. 

The centering spindles are of special steel and run in 
bronze bearings. Ball thrust bearings are provided at 


FIG. 3. 


PINS CENTERED AND DRILLED IN THE MACHINE 


front and rear. They are bored.for No. 1 Morse taper 
shanks. The travel is the same as that of the drilling 
spindles, but the maximum speed is 1,500 r.p.m. 

The revolving work chuck is carried on a special bracket 
mounted between the spindles, as shown. The chuck is 
of the split-collet type operated by means of a lever, 
shown in front. By using this type of chuck, work may 
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be inserted or removed without stopping. The chuck is 
driven by means of a round belt from a grooved pulley 
on the main-drive shaft underneath the bed. This chuck 
has a maximum speed of 750 r.p.m. 

A number of the gaine bodies drilled in this machine 
are shown in Fig. 3. The tapered shoulder on one end 
serves to locate the piece in the chuck as the small end is 
gripped in the collet operated by means of the lever. A 
hole 11% in. deep is drilled in each end with a No. 30 
drill. 

All bearings in this machine are provided with oil cups. 
The oil pan is cast integral with the bed. The shaft 
underneath the bed runs in annular bearings at a maxi- 
mum speed of 1,500 r.p.m. The machine stands 42 in. 
from the floor to the center of the spindles. It occupies 
a floor space of 24x48 in., weighs approximately 550 Ib. 
and is made by W. P. Kirk, 336 West Fourth St., Cincin- 
nati, Ohno. 

wR 
Present Conditions in Russia 


The economic conditions of Russia have been consid- 
erably disturbed, but not shattered, during the present 
European war as a direct consequence of preventing ex- 
port of produce and raw materials. Only two ports are 
now open to Russia, namely, Vladivostok on the Pacific 
and Archangel on the White Sea. The latter is closed, 
more or less, during the four winter months, although 
powerful ice-beakers are expected to operate in an effort 
to keep the channel open as late as possible and to open 
it earlier in the spring than usual. 

There remains in northern Finland the railway to 
Sweden and Norway, giving traffic connection with the 
allies as well as with friendly and neutral countries. 
This is extensively used, so that the domestic railways 
and interior waterways are not able to clear the wharves, 
docks and storage places from congestion and from the 
constantly arriving freight, principally of war material. 

The transportation facilities have proved absolutely in- 
adequate, and great hardship is suffered in many places 
from the lack of wood, coal and oil for fuel and. power. 
Prices of food and the prime necessities of life are high, 
even in such places as are fairly well provided with good 
roads, railway and water connections. The Central Gov- 
ernment is doing its best to ameliorate conditions, but 
as every energy is directed toward active prosecution of 
the war itself, it is practically impossible to carry out 
satisfactorily these humanitarian purposes. 

Credit is needed by the Russian merchant importing 
American goods, but not to the extent in the value of 
the merchandise nor on such long terms as he was ac- 
customed to obtain from both Austria and Germany. 

Today Russia is absolutely offering to Americans enor- 
mous concessions of varying character in European Rus- 
sia, Siberia, Asiatic Russia, the Trans-Caspia, Turkestan 
and the Caucasus, upon the most liberal terms. These 
concessions include railways, both steam and electric, 
urban, interurban, or practically transcontinental, bridges, 
canals and locks, transportation on interior waterways, 
utilization of the Empire’s enormous water-power, mines. 
dredging operations—both harbor and internal waterways, 
mines, industrial, manufacturing, or public-service plants: 
and virtually everything in any way allied to economic 
development or improvement.—W. Aisenman in Amer- 
ican Industries for December. 
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Pressed Steel in Manufacture 
of Electric Motors 


By C. W. StarKer* 


NOPSIS—A description of the hot- and cold- 
king processes used in making the pressed-steel 
's of electric motors. These processes include 
\king, rolling, drop forging, press forging and 
ting. The parts are frame rings, end rings, 
3, feet, bedplates, end brackets, brush-holders 
bearing shells. 


several years past in practically every industry 
as been a marked tendency to employ sheet steel 
1 or pressed to shape where formerly cast material 
2d. In fact we may recognize in this tendency 
those natural steps of advancement in the art of 
iaterials that consist in going from a material easy 
in and easy to work, but of inferior grade, to 
niring a greater degree of development for its utili- 
For examples we need not go very far. Buildings 
dges formerly made of wood progressed to stone 
n to structural steel. Many household articles are 
»p forged or pressed from steel plate after having 
irough the successive steps of development from 


istrial engineer, Westinghouse Electric and Manufac- 
‘0. East Pittsburgh, Penn. 


wood to cast iron, from cast iron to malleable iron and 
finally to steel. Things which at first glance do not seem 
to lend themselves readily to pressed-steel construction, 
like a freight car or a bathtub, are now manufactured 
under the press. 

In all these cases the new method has given a more 
durable product, more accurate duplicates and if made 
in sufficient quantities, a cheaper though better output. 
It is true that the more perfect the product the higher 
will be the demand for quality in the machine tools, ma- 
terials and human skill behind it. While woodwork re- 
quires only simple tools, and castings require furnaces 
and molding machines, steel plate and wire require roll- 
ing mills for their production, and steam hammers, forg- 
ing presses and dies to work them to the desired shape. 

IT do not need to call attention to the extensive appli- 
cation of pressed steel in the automobile industry, but the 
application of this material in the manufacture of elec- 
tric motors has thus far not been described in detail in 
a technical journal, although it is now more than five 
vears since a pressed-steel motor was first worked out by 
the engineers of the Westinghouse Electric and Manufac- 
turing Co. At that time this design was quite a depar- 
ture in motor manufacture and attracted considerable 


FIGS. 1-A TO 3. PR 
.-A—100-hp. motor with r 


ressed-steel, rolled-steel frame. 
ind slide rails and p Oe 3 “Complete: presked: 


and bearing brackets. 
-steel motor frames of same capacity 


ESSED-STEEIL MOTORS AND ROLLED-STEEL FRAME RINGS 


- lide ralls. Fig. 1-B—50-hp. motor 
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attention. Since then perhaps a hundred thousand such 
motors, both for alternating current and direct current. 
have been put in service and have proved successful even 
under trying conditions, such as steel-mill work. In this 
article a short description of the construction and manu- 
facturing processes used in building these motors will 
he given. 


A FEw TyYPeEs OF PRESSED-STEEL ELEcTRICGC Motors 


Motors of this type are shown in their finished form in 
Tig. 1. Their principal mechanical parts of steel design 
consist of a frame or yoke with feet, brackets carrying 
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hot-rolled steel plate, which has the same high magnetic 
characteristics as the punchings used in the armature 
and is free from structural imperfections. The cross- 
section may therefore be small and the yoke lighter in 
weight. The relative size of a finished cast-iron frame 
compared with a rolled-steel frame is shown in Fig. 3, 
which compares a cast-iron and a rolled-steel frame for a 
motor of the same capacity. 

These frame rings are rolled from straight slabs on a 
machine especially designed for this. purpose, shown ‘in 
Fig. 4. This machine is driven by an electric motor, and 
the rams are operated by water. The manufacturing proc- 


FIGS. 4 TO 8. FORMING FRAME RINGS AND DETAILS OF FEET AND RAILS 


Fig. 4—Special machine for rollin 


Pressed-steel slide rails and bed plate for small motors 


the bearings, slide rails, or bedplate, for adjusting the 
belt tension, and minor parts as end plates, brush-holders, 
bearings, etc. All of these parts are now made under 
the press from steel plate, thus giving a better and 
more economical product in large-scale manufacture. 
The frame rings, which in the case of a direct-current 
motor carry the magnetic flux and in the case of an alter- 
nating-current motor serve as a casing for the primary 
laminations, are in both cases made from a_hot-rolled 
steel slab. Such rings are shown in three different sizes 
in Fig. 2.) For direct-current motors it has long been 
recognized that cast iron makes a heavy and bulky yoke, 
as a large cross-section is required for the magnetic 
flux. Cast steel is better, but a good grade is expen- 
sive, and as with every steel casting, there is the danger 
of blow-holes. These motors now have a voke made from 


steel motor frames. 
Fig. 6—Motor end plates made by bending steel bar on edge. 


Fig. 6—Welding joint in rolled-steel motor frame rings. 
Fig. %7—Drop-forged-steel electric motor feet. Fig. 8— 


ess is substantially as follows: The slabs from which 
the rings are to be rolled are first sheared to correct length 
to make a perfect joint when formed to a circle. Next 
they are heated in a furnace located near the rolling 
machine. The heated slabs are then formed to the desired 
diameter by rolling. This process takes but a short time 
in the hands of a well-trained crew, although the rings 
are rolled accurately to gage. On the rolling machine, 
rings can be rolled to any desired diameter within the 
machine's capacity by using different mandrels. 

At the present time this process is used for the ring 
frames of motors up to 200 hp., requiring rings up to 3 ft. 
inside diameter, with a maximum thickness of up to 2 In. 
and a maximum width of about 17 in. 

After rolling, the frame rings are welded at the joint, 
whenever this is required for magnetic reasons. This weld- 
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FIGS. 9 TO 15. FORGING PRESSES AND SOME OF THE PARTS PRODUCED 


-1,000-ton steam-hydraulic forging press. Fig. 10—Pressed-steel feet for large motor. Fig. 11—Pressed-steel 
or large motor. Fig. 12—Squirted frame ring for small motor. Fig. 13—Squirted commutator bushing—rough 
1. Fig. 14—540-ton double-acting forging press. Fig. 15—Large motor-operated eccentric forging press 
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ing is done by the electric-arc welding process, Bernardos 
method. A view of the welding plant is shown in Fig. 5. 
This view shows the converter set in the rear and the 
switchboard. In actual operation the frame rings rest on 
a steel plate. One terminal is connected to this plate 
while the other one leads to the carbon electrode of the 
welding tool manipulated by the operator. The arc is 
drawn from the carbon to the motor frame, rapidly raising 
the metal to the melting point. Additional material to 


FIGS. 16 TO 20. 


Fig. 16—A_ pressed-stee!l motor end ring. 
100-ton hydraulic riveting press. 
On 15-hp. pressed-steel motor 


Fig. 
Fig. 19—Eccentrie load 


fill the joint is supplied, if needed, by a soft-iron rod held 
in the are. 

For purposes of ventilation it is sometimes desirable 
to have holes in motor frames. The frame ring, shown 
at the right in Fig. 2, has 16 such ventilating holes. They 
are punched cold before bending, in any thickness of plate 
that is used at the present time. 

It should be understood that this rolling process is not 
intended to change either the thickness or the length of 
the material, but is only a bending operation. 

Another product of this rolling machine is the set of 
end plates, shown in Fig. 6, which are made from a 


17— 
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hot-rolled steel bar and used at the ends of the primary 
laminations of alternating-current motors. They are 
manufactured in large quantities by a process quite similar 
to that described in connection with the frame rings. Be- 


ing made of a material superior in structure to any cast 


material, they are comparatively thin. This gives them 
the advantage of taking up less space in the motor, there- 
by reducing the amount of inactive copper in the windings 
and the danger from short-circuits between the end plates 


STEEL END BRACKETS AND TESTS OF THE MOTOR 


Pressed-steel end brackets for electric motors. 
test on 15-hp. pressed-steel motor. 


Fig. 18— 
Fig. 20—Oscillator test 


and the winding. These stcel end plates also are unbreak- 
able. Breakage is a serious factor in the manufacture of 
cast-iron parts, and an item of expense which frequently is 
under-estimated. If a break does occur, it usually hap- 
pens after the shrinkage strains in the casting are re- 
leased by removing the hard outer crust of the casting, that 
is, after the casting is machined and a considerable amount 
of labor has been spent upon it. 

Two different designs of pressed-steel motor feet used 
in the smaller motors are shown in Fig. 7. They are made 
cither in halves or in one piece. Both kinds are shown. 
A high-grade quality of stcel plate is used, 14 to Y in. 
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thick, depending upon the size of the motor. This plate 
comes from the mill in large sheets, which are cut into 
squares of the proper size on a 110-in. motor-driven shear. 
For each different. piece to be pressed or forged, the de- 
veloped shape necessary to produce the desired final result 
is determined by continued experiments, and the blanking 
dies are then made for punching out the blanks. These 
blanks are heated and forced to the proper shape, as 
shown in Fig. 7, by one or two blows of a 2,000-lb. drop 
hammer. With a given blanking and forging die every 
foot will of course be a duplicate of every other. All fit- 
ting, trimming and removing of unnecessary stock are 
therefore avoided, a point which greatly aids in rapid 
manufacture. 


Drop-ForGING SLIDE RaIts For ELrEctric Motors 


Another product of this hammer is shown in Fig. 8— 
pressed-stee] slide rails used under the motors to adjust 
the belt tension. To the left the rough forging is shown 
as it comes from the forging department, then one of the 
medium-sized and one of the smaller-sized rails in fin- 
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The drop hammer, though a handy and simple machine 
suitable for a great variety of forgings, has its limita- 
tions, especially aa to the size of forging and the thickness 
of material that can be worked. The hydraulic press with 
its slow and steady pressure is preferable to the hammer 
for some kinds of pieces. While hammer blows affect 
practically only the surface of the forging, the hydraulic 
pressure penetrates to the core, even of thick forgings, 
resulting in a denser and more homogeneous material in 
the finished forging. Quicker and better work is possible 
for the reason that one stroke of the press produces the 
same results regarding reduction of section as five or 81x 
blows of the steam hammer; and under the press the hot 
steel more readily fills the impressions in the die. Ab- 
sence of shocks, therefore less danger of breaking piston 
rods or dies, the possibility of a lighter foundation and 
less expensive dies, easier work for the men and lower 
power consumption are also points in favor of the press. 

A 1,000-ton, high-speed steam-hydraulic forging press 
installed for the manufacture of large pressed-steel parts 
for electric motors is shown in Fig. 9. This press is of 


FIGS. 21 TO 23. ANOTHER TESTING ARRANGEMENT AND SMALL STEEL PARTS 


_ - -steel electric motor. Fig. 
Poe. ees mecemtrie: load teat on een tl 23—Babbitt-lined steel shel) bearing made of tubing 


either brass or steel. 


ished form, and finally one of the smaller pressed-steel 
bedplates made in the same way as the rails and similar 
to the pressed-steel foot described above. All of these 
rails are made from heavy steel plate amply strong 
for ceiling suspension of the motor and with ample 
floor area for use on a soft foundation. The pressed- 
steel rail or bedplate, compared with cast iron, has among 
others the advantage of being stronger and unbreakable 
for a lower weight. In castings a crack occasionally 
occurs which is hard to detect and may pass by the in- 
spector. It is possible that the faulty material is not 
- discovered even by careful inspection until some accident 
has occurred, particularly with a motor susvended from 
the ceiling. 

The drop-forging method described above has in the last 
few years found a serious rival in the hydraulic press. 


22—Pressed brush-holder and parts—may be 


the four-column type and designed on the Davy principle. 
The installation consists of the press proper, with the main 
cvlinder in the center, two steam lifting cvlinders on top, 
the steam-hvdraulic intensifier with the controlling gear, 
and finally the storage tank, which appears at the left. 
This tank is known as the prefiller and serves as a recep- 
tacle for the water, which is used repeatedly. Sufficient 
air pressure is supplied at ‘the top of the tank to force 
the water into the cylinder. A steam pressure of about 
150 lb. per sq.in. is used in the cylinder of the intenst- 
fier. By the action of this cylinder a hydraulic pressure 
of 5,500 lb. per sq.in. is produced behind the plunger. 
The actual forging work is done by the main cylinder, 
which produces with the hydraulic pressure mentioned a 
total pressure of 2,000,000 Ib., with a possible increase 
to 2,400,000 lb. The lifting cylinders referred to serve 
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the purpose of raising the heavy cast-steel press head 
that holds the upper part of the die. The most interesting 
part of this press is the control, which is effected by a 
single lever for all movements, whether actuated by the 
steam or by the hydraulic pressure. The press head fol- 
lows the movement of this lever, both as to speed and 
length of stroke, so that. high speed and short strokes 
may be obtained, or as slow speeds as may be required in 
a particular case. Up to 150 strokes per minute may be 
made with this press, so that the output in forging and 
punching is limited only by the rapidity with which the 
work can be fed into the machine. 

Two different sizes of large pressed-steel double feet 
for motors are shown in Fig. 10. They are hot pressed 
from steel plate 1% in. thick and in floor dimensions of 
about 244x4 ft. Those familiar with this class of work 
_ will appreciate the difficulties that had to be overcome 
before producing a deep and intricate forging of this 
kind. The forming is done without any hammer blows 
or noise, by moving a single lever. 

A large-sized pressed-steel rail made on this press, 15 
to 1% in. in thickness and in lengths up to 6 ft., is shown 
in Fig. 11. Pressed-steel bedplates, of the design shown 
in Fig. 8, are also made on this press and can be forged 
up to 6 ft. in length. Before pressing, all of these parts 
are blanked out as described above. This blanking can 
also be done on this press, although of course it may be 
done on other equipment of smaller size. 


PIERCING, oR Squirting, Process or ForeGine 
-ELEctric-Motor Parts 


Aside from this forming of the plate, the press has 
another important function in the manufacture of forged 
motor parts by the piercing, or squirting, process. A 
small frame ring 8 to 12 in. in diameter is shown in Fig. 
12. This piece is squirted from a solid block of steel ; 
that is, the steel block is heated and placed in a cylindrical 
die, then by exerting a very high pressure in the center 
of the block the material is forced up uniformly all around 
and to the exact diameters determined by the size of the 
die. These rings are squirted about a foot high and then 
sawed apart to give the proper width of the individual 
ring. 

New cases where thig press and especially the squirting 
process can be used to good advantage present them- 
selves frequently. A commutator bush in itg rough-forged 
and in its finished form is shown in Fig. 13. It jg made 
by the same method as the small frame ring just described, 
by piercing a solid steel block. This process has opened 
up entire new fields of manufacture, for not only is it 


steel casting heretofore used for parts which are required 
to stand severe strains, but this new process is also in most 
cases more economical. 


Further equipment for the manufacture of pressed- 
1 mo 3 The one shows 
a 540-ton double-acting hydraulic press, the other a 
slightly smaller motor-operated - eccentric press. 


shields, shown in Fig. 16, which are used on the smaller 
sizes of alternating-current motors—the so-called frame- 


¥ smaller. n Both 
may. be used for making such parts as pressed-steel. end’ 
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less type—and serve as a means for. securing together the 
primary laminations and for protecting the winding. 
These end shields are made from Y- to %-in. thick hot- 
rolled steel plate in varying diameters and different widths 
of flange. After forming, the center and the vent holes 
are punched out in a separate operation. 

These presses are also used in the manufacture of 
pressed-steel bearing brackets, an example of which is 
shown in Fig. 17. This is an interesting piece of pressed- 
steel work and perhaps as fine an example as can be found: 
of how far it is possible for pressed steel to take the 
place of complicated castings. Note particularly the 
doubled-up rim of this bracket, which gives it great rigid- 
ity, and also the flanged part around the housing. These 
housings are simple castings inserted into the bracket un- 
der the press while the bracket ig hot, and in such a 
way that the housing makes its own hole and the flange 
shrinks to the housing. The housing has a rim on the 
inside that presses against the inner side of the bracket 
forging. Numerous tests were made at the time this 
bracket was first designed to show how reliable the shrink 
fit is, in resisting both a pushing and a turning force. 
Some hundred thousand of these brackets have been put 
in service during the last three years without a single 
failure or defect in service. 

The’ frame rings described above and the pressed-stecl 
motor feet are riveted together by heavy rivets driven 
on a 100-ton hydraulic riveting press, shown in Fig. 18. 
The frame rings are brought under the press on a carriage 
that is adjustable for different frame diameters, and raised 
or lowered by compressed air so that the pressure does not 
come on the carriage. The pressure exerted on the rivets 
can be varied to suit the size of the rivet. 

Numerous running tests of the severest nature, con- 
tinued for over two years previous to the ‘marketing of 
these pressed-stee] motors, and many thousands of motors 
in successful daily service have established the fact that 
even excessive stresses are safely transmitted through the 
frame and foot without any deteriorating effect on the 
riveted joints made by this continuous-pressure riveter. 


ENDURANCE Tests ON PRESSED-STEEI, Motor 
Frames, Bases anp OTHER Parts 


A short description of some of these endurance tests 
may be of interest to those of the readers who use riveted 
Joints in their work. Fig. 19 shows a test motor back 
geared to a heavy eccentric weight and reversing every 12 
sec. This test was continued for a year and a half, day 
and night, and showed no effects on the rivets or any other 
part of the motor. In Fig. 20 the eccentric weight is 
mounted directly on the motor shaft, tending to produce 
a strong rocking motion and severe strains on the bearings 
and frame construction, The oscillator test, Fig. 21, is 
still more severe, but also failed to have any effect on the 
wear of brushes and commu- 
This test ig arranged so that the eccentric weight 
does not make a complete revolution but oscillates both 


pressed-steel* motor. 


- These tests and other modifications such as chain-driven 


eccentric weights, etc., were carried on for years on both 
the alternating-current and the direct-current motor of 


FIG. 1. 
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As related in a way to the pressed-steel work used on 
these motors, which forms the subject of this article, 
the pressed-steel brush-holder, shown in Fig. 22, and 
the steel shell bearing, Fig. 23, may be referred to in a few 
words. The former is pressed from heavy cold-rolled sheet 
steel or sheet brass, the halves and the brush-holder boxes 
being riveted or spot-welded together. The bearing shown 
is one of the simplest types of the solid oil-ring type. 
It is obtained by drawing steel tubing through a die on 
the draw bench in 8- or 10-ft. lengths until the proper 
diameter and wall thickness are obtained. The shell is 
then tinned on the inside, lined with babbitt and the 
necessary machining and grinding operations performed. 
A bearing of this type is both light and rigid, and has 
met with remarkable success in operation since 1907. 

The success of this pressed-steel idea as applied to in- 
dustrial motors of all classes has been so complete that the 
design of a pressed-steel motor for street-car service, 
admittedly one of the most trying applications, was 
undertaken about two years ago. 


Steel] Car Straightener and 
Railroad-Shop Hinks 


EDITORLAL CORRESPONDENCE 


The growing use of steel cars has necessitated many 
changes in railway shops, as their repair is an entirely 
different proposition from handling wooden cars. When- 
ever a steel car gets into a wreck, the plates buckle instead 
of splintering, as is the case with wood, and instead of 
replacing broken sides and ends it is often possible to 
<traighten them so as to be perfectly serviceable without 
renewing any of the sheets. 

Straightening, however, is not an easy job, unless con- 
siderable pressure can be applied. This in the average 
~hop means special blocking of various kinds, all of 
which consumes considerable time. After experiencing 
all these difficulties, Mr. Paxton, superintendent of mo- 
tive power of the El Paso & Southwestern Ry., decided 
to build a permanent straightening frame at El Paso, 
Tex., as shown in Fig. 1. The machine consists of six 
frames erected over one of the yard tracks, tied together 
at the upper corners and braced across the top, and the 
pressure applying devices. There are of course suitable 
foundations under the columns on each side. Now when 


a damaged car comes in for repairs, it is run inside this 


———— 


STRAIGHTENING DAMAGED STEEL CARS 
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frame, and pressure can be applied on_ both sides at al- 


most any point desired. Any intermediate points can be 
covered by merely moving the car back or forth on the 
track. This, in other words, is a permanent “old man.” 


FIG. 3. SAFETY LADDER FOR ERECTION SHOP 


Some of the straightening screws can be seen projecting 
from the columns, which are adjustable for height to any 
desired point. In addition to the screws, hydraulic jacks 
of any power required can be placed between the uprights 
and the car sides, so as to secure all the pressure that may 
be necessary. 

Another interesting development of these shops is the 
method of utilizing old boiler flues for making pilots, or 
cowcatchers. One is shown in Fig. 2. It is all ready to 
go in place on a locomotive. These pilots are quite easily 
made by cutting the old tubes to the proper length, flat- 


FIG. 2. PILOTS OF DISCARDED BOILER FLUES 
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tening the ends and riveting them up, as shown. They 
have proved quite satisfactory in actual service. 


Fig. 3 shows a very neat form of safety ladder for 


climbing up into the cabs of locomotives in the erecting 
shop. The ladders are made up of metal, with the ex- 
ception of the platform at the top, and are very easily 
handled. As can be seen, they straddle the track over 


FIG. 5. HYDRAULIC BUSHING EXTRACTOR 


the pit and fit up close to the locomotive cabs. They 
are provided with a safety handrail and are a vast im- 
provement over many of the makeshifts which we too 
often find in small railway shops. 

The type of piston ring used is seen in Fig. 4, which 
shows a pile of six rings ready to be put into their pis- 
tons. The type of joint will be noted, as well as the 
facts that they have half-round grooves in the center and 
that small holes are drilled from the bottom of these 
§Tooves to the inside of the ring. This is done both to 
equalize steam pressure and assist in better lubrication. 

A portable hydraulic press for pulling cylinder and 
piston-valve bushings is shown in Fig. 5. It requires no 
explanation, being suspended from the crane in any de- 
sired position. 

w 


Feed Mechanism for Boring Bar 
By M. R. BowERMAN AND THORNTON Hayes 


Last summer it was found necessary to bore out the 
cylinder of the Corliss engine in the power plant of the 
Kansas State Agricultural College. The cylinder is 
16x48 in. in size. A portable boring bar of the traveling- 
head type was obtained from Kansas City. The feed 
mechanism, however, was missing, and it was necessary 
to improvise a method for obtaining a uniform, slow feed. 
The feed screw for actuating the boring head lay in a 
groove in the bar. The feed mechanism shown in the il- 
lustration was schemed out. Arrows show the direction 
of turning. 

The feed screw has a right-hand thread, 13 pitch. In 
order to get a forward feed of the tool with a right-hand 


rotation of the bar. After a little scheming the arrange- 
ment of four gears shown was built up and found to 
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work satisfactorily, The gears are change gears from a 
lathe. Four bars of flat steel, a long threaded bolt and 
two short pipe nipples make the frame. Two bars 
clamped to the boring bar drive the mechanism. 

Shaft A, with a 24-toothed gear keyed to it, is held 
stationary and is central ‘with the boring bar. A is 
clamped to a trestle, fastened to the floor. Gear B has 
48 teeth and turns with (, which has 24 teeth. D has 
48 teeth and is keyed to the feed screw of the bar. 

The weight suspended from the wood block shown is 
used to reduce the vibration and chattering. The right- 
hand worm and wheel are driven in the direction shown, 
by a 414-hp. motor running at 1,400 r.p.m. The bar 
turns at about 10 r.p.m. The far end of the bar is sup- 
ported by a bushing in the stuffing-box. 

To analyze the action of the mechanism, imagine that 
the boring bar and feed mechanism receive one complete 
turn, right-hand, as a locked unit. Then, holding the 
boring bar still, rotate the gear on A, left-hand, one turn 
to its original position, since it is to remain still. In 
doing this the feed screw is turned one-fourth revolution 
Inside the bar, which amount is to be its turning rela- 
tive to the bar for each rotation of the latter. Or, what 
is the same thing, rotate the small gear once, left-hand, 
holding the rest of the mechanism still. This, clearly, 
gives the same relative motion as would be obtained by 
turning the entire mechanism once, right-hand, about the 
small fixed gear. 

In taking the last cut, it was desired to increase the 
feed, and two 36-toothed gears were substituted for A 
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FEED MECHANISM FOR BORING BAR 


and B, doubling the feed. In using other combinations, 
it is necessary of course to maintain the sum of the 
teeth of any pair a constant. 

The mechanism proved entirely successful, required 
only material already at hand and was very easily ad- 
justed to the boring bar. 

On the Erie R.R., at Hornell, N. Y., the tools are dressed 
in the forge shop and ground on a Sellers tool grinder in 


the toolroom. In the accompanying table are given the 
angles used for all round-nose tools, except those for brass. 


Rake, Clearance, Side Slope, 
Materia] Deg. Deg. Deg. 
Cast tron and tool Steel......... 8 6 14 
Machine steel .......... 12205777 8 6 22 
TNNG BLOGl clerct ier 5 6 9 
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Lubricating-Oil Testing Machine 


By W. B. SLAUGHTER, JR. 


SYNOPSIS—A machine designed for commercial 
work where vartous bearings must be used with 
different degrees of clearance. Thus means for 
quickly assembling and disassembling are a feature. 
The coefficient of friction ts readily obtained by 
entering the observations from the machine on a 
chart. 


Following is a description of a machine for testing 
lubricating oils designed for use in the testing labora- 
tories of Los Angeles County, California. Its principle 
of operation differs but slightly from that of the typical 
testing machines on the market, but the manner of apply- 
ing the load and reading the results presents some new 
features. The necessity of calculating the coefficient of 
friction from the results of each test has been eliminated, 


FIG. 1. 


thereby increasing the speed and decreasing the labor con- 
nected with the tests. With this machine all lubricating 
oils used in the county power plants, road-working 
machinery, shops and automobiles are tested. The con- 
tracts for lubricant for these purposes are let after an 
exhaustive investigation with this machine, and a notable 
saving over the old method of buying is made. 

In general, the machine consists of a motor-driven 
shaft upon which rides an accurately machined bearing. 
Loads giving tearing pressures equivalent to those 
attained in practice are applied to this bearing, while a 
measured quantity of the lubricant to be tested is fed 
to the journal and distributed by means of suitable scor- 
ing in the surface of the bearing. As the journal is 
rotated at a known rate of speed, the force of friction 
acting at a tangent to the shaft tends to revolve the bear- 
ing in the direction of travel of the journal. By the 
magnitude of this torque, or tendency to rotate, the mo- 
ment of friction is determined. From this the value of 
the coefficient of friction can be calculated. As previ- 
ously stated, the peculiar value of the machine in question 
ljes in its method of applying the load, the reading of the 
torque developed and the absence of calculations in find- 
ing the coefficient of friction. 

Fig. 1 shows the side and end elevations of the appa- 
ratus. The fundamental parts consist of the shaft A 
mounted on two ball bearings BB, upon the journal of 
which is a waterjacketed bronze bearing box C. The 
load is applied to the bearing and journal through a sys- 


ELEVATIONS OF LUBRICATING AND TESTING MACHINE 


tem of knife-edged levers by the mechanism L. The force 
of friction, acting tangentially on the bearing, causes a 
tendency to rotate in the direction of the shaft motion, 
which tendency is transmitted through the beam D to 
the reading mechanism 7. A thermometer well allows 
the rise in temperature during the test to be ascertained 
by means of a standard calibrated thermometer, and pro- 
vision is made to retain the oil used for the purpose of 
retesting if desired. The bearing is balanced about the 
axis of the shaft by the adjustable counterweight EF. The 
load-applying system is balanced in the same manner. 
Since several bearings, representing various commer- 
cial conditions, with different clearances on the journal 
for different lubricants, are used, special attention was 
given to the matter of disassembling. By the scheme 
adopted, the shaft and bearing can be removed without 
interfering with the load-applying system or the torque- 
reading apparatus. This is accom- 
plished by removing the cap screws F’, 
Fig. 2, and the caps GG; while un- 
screwing the nut H, thus exposed, 
leaves the shaft free to be slipped out 
toward the left. The bearing can now be 
lifted from the yoke R, Fig. 3, and an- 
other one substituted. The load-apply- 
ing system is shown in Fig. 3. The 
screw I, actuated by the handwheel 
J, compresses the spring K, which in 
turn reacts upon the lever D through 
the knife edge M. On the spring seat 
N is a pin extending through a slot 
in the housing, and indicating on plate 
O, Fig. 1, the deflection and therefore the load applied. 
The lever ZL, Fig. 3, reacts upon the yoke P, which trans- 
fers the load to the two columns QQ bearing against the 
supporting saddle R. All joints are knife edges. This 
construction allows free rotation of the bearing without 
disturbing the vertical direction in which the load acts. 
It will be noted that no motion is transmitted through 
the lever Z. It does not back away from the spring as 


FIG. 2. DETAILS OF SHAFT AND BEARING 


the load is applied, which makes the graduation of the 
plate O a simple matter. This plate is graduated by test 
to read directly in pounds per square inch of projected 
area of the bearing. 

The bearing, resting in the saddle FR, transmits its 
rotation to the beam D. through dowel pins. Fig. + 


72 AMERICAN 


shows two views of the torque-reading mechanism, in 
which the beam D, by its downward motion, stretches the 
tension springs SS. This motion also causes the pointer 


on the beam to fall below the zero line of the dial. By 
means of the handwheel 7 the screw U can be turned 


i a 
gc 4 TH Io 
NG: EE es ee: |: 


FIG. 3. DETAILS OF BEARING CRADLE AND LOADING MECHANISM 


up, putting more and more tension in the springs SS, 
until this tension equals the downward force exerted upon 
them by the beam D. Still turning upward on the 
screw brings the pointer of the beam opposite the zero line 
of the dial again. When this condition has been reached 
(in practice the pointer oscillates over the dial equal dis- 
tances either side of the zero, like the beam of a sensitive 
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FIG. 4. DETAILS OF TONGUE-MEASURING MECHANISM 


balance), equilibrium has been established and the deflec- 
tion of the springs S can be read by means of a microm- 
eter device V mounted under the handwheel. These 
springs having been calibrated by test, the deflection 
registered gives us immediately the force acting upon 
them. 
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To obviate the labor of calculating the value of the 
coefficient of friction for each test, a chart was made 
(see Fig. 5) by means of which it is possible to obtain 
this value directly, knowing the load applied to the bear- 
ing and the deflection of the torque-reading springs as 
registered by the micrometer. This 
chart is merely the formula 


Mm =*! py, 
mg 

plotted to rectangular coérdinates, 
rz “hy where 
A iY M = Moment of friction in inch 
pounds ; . 
N : f = Coefficient of friction; 
N P = Load on the bearing in 
N N pounds ; 
\ r = Radius of journal in inches. 
N 


The abscissas are graduated to read in 
terms of the micrometer readings and 
the ordinates in terms of the coefficients 
of friction. The curve was plotted with 
five values of P, corresponding to the 
major divisions of the plate 0. In- 
termediate values are determined by 
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FIG. 5. METHOD OF PLOTTING CHART FOR USE WITH 
MACHINE FOR TESTING LUBRICATING OILS 


interpolation. It is evident that any reasonable de- 
gree of accuracy can be obtained by the simple meth- 
od of making the micrometer sufficiently finely grad- 
uated. 


Variationn in the Properties of steel castings are due (1) 
to variations in the composition of the steel, (2) to the an- 
nealing or heat-treatment to which the steel is subjected and 
(3) to the soundness of the. casting. It was pointed out Ina 
symposium on iron and steel read before the international 
Engineering Congress that the last of these may be sum- 
marized in the familiar saying, “A casting is always a cast- 
ing’—by which the “initiated’’ mean that it may always con- 
tain hidden blow-holes or shrinkage cavities that cause or ald 
its failure when least expected. The gases that are liberated 
from solidifying steel of course cause blow-holes in ingots as 
well as in castings, but by the time the ingot is reduced to the 
rolled or forged shape these holes are at least closed up, if not 
partly welded—and they are generally so located as to be 
least harmful to the finished piece. In the case of castings the 
gas from the metal, and the steam and gas set free from the 
sand mold may cause blow-holes that cannot be detected by 
surface inspection of the piece. 


January 13, 1916 
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Letters from Practical Men 
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A Crankpin-Turning Fixture 


The crankpin-forming fixture shown has effected a 
remarkable saving in time over the single tooling method 
of finishing crankpins. In rapidity it compares very 
favorably with the best grinding practice, while the initial 
cost is low. 


The main casting or faceplate extension A consists of 


two plates connected by a double channel section bolted 
to the faceplate of the lathe and centered by the boss 
B. The outer plate forms an outboard bearing of sub- 
stantial width, finished after having been bolted in place. 
Through this bearing and suitable bosses in the casting, 
holes are bored at center distances conforming to the 
throw of the cranks. The same fixture is used for two 
sizes of cranks, the holes being bored at 180 deg. Fitting 
in each hole is a pair of V-blocks, one for each end of 
the shaft. The V-blocks are made from tool-steel bush- 
ings, bored to approximately the shaft diameter at each 
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screws tapped into the back. This provides a very ac- 
curate, as well as economical, method of alignment. 

The crankshaft line bearing is roughed out to within 
jz in. of finished size and the shaft forced into the 
V-blocks by a setscrew on cach end, the V-blocks serving 
as a driver. 

On the outside of the outboard bearing is a steadyrest 
SS, planed to fit the ways of the lathe and clamped down. 
The inside diameter is cored to within 14 in. of the 
diameter of the bearing. Four babbitt-lined shoes fit 
into cored slots in the steadyrest casting, and are scraped 
to fit the outboard bearing. They are adjustable for wear 
and pressure by four setscrews and bear in cored spots 
in the center of each shoe. This prevents the fixture 
from lifting under heavy cuts and serves to dampen out 
any vibration or chatter. 

On the outer face of the outboard bearing are bolted 
two faceplate jaws J, of hardencd steel. Both are made 
adjustable for different sizes of crank cheeks, although 


A SIMPLE CRANKPIN-TURNING FIXTURE FOR RAPID PRODUCTION 


end and relieved about ;; in. in diameter to within 34 
to 4 in. of the ends. The outside diameter 1s roughed 
down to within grinding limits of the holes bored in the 
main casting.  QOne-half the bushing, or rather to within 
14 in. of center, 1s then shaped off and the V-block shaped 
out, the bore at each end giving the required tangent. 
The V-bleock is then clamped tightly on a mandrel of 
the same diameter as the crankshaft and the outside 
turned tu the size necessary for a good fit in the casting. 
The 8 in. projecting over the center is allowed for 
‘alipering. The V-block is then held in place by machine 


it is seldom necessary to loosen but one if the forgings 
are at all uniform. These are made as low as possible. 

The tool post T bolts to the carriage in place of the 
compound rest, and is of as heavy a section as clearance 
permits. The roughing tool is on the operator's side and 
is of high-speed steel. In the back side is milled a T-slot, 
aligned by a gib in the tool post and carrying two 
substantial bolts. The tool is further supported by a 
jack from below, giving easy adjustment for wear and 
grinding. The tool has 7 deg. clearance and 20 deg. 
rake, all grinding being done on the face. 
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The finish-forming tool F is directly opposite, but at 
a 45-deg. angle, to keep the cutting edge as close as 
possible to the point of support. This tool is of carbon 
tool steel, as it takes off but 0.005 to 0.007 in. It must 
be kept honed to a fine edge. On account of the light cut, 
it was found unnecessary to provide a rear support. The 
tool is held in place by two bolts in a T-slot, but is not 
gibbed to the tool post. The outer bolt has an eccentric 
head, and has a square milled below the nut. The object of 
this is to allow the tool to be squared with the crankpin, 
as a slight variation will result in a tapered pin. The 
roughing tool is squared by the setting of the tool block 
on the carriage and the finishing tool adjusted until the 
crankpin is of uniform diameter. 

The lathe is provided with a two-speed countershaft, 
giving a roughing speed of about 15 ft. per min. and a 
finishing speed of 40 ft. A copious supply of cutting 
compound is forced over the work, serving also as a 
lubricant for the steadyrest. Higher cutting speeds would 
be possible, but are hardly necessary, as the time from floor 
to floor runs from 5 to 7 min. The roughing tool will 
run 40 or 50 cranks between grindings if any care is 
used in getting under the scale, while the finishing tool 
requires only an occasional] honing. The line bearings 
are roughed and finished between centers, using a roller 
follow-rest. The total time on a 314-in. throw, crank 
134 in. diameter, ends 131% and 1414 in. seldom runs 
over 30 min. H. E. McCray. 

Charles City, Iowa. 

, ES 
A Convenient Die Slide 


The die head illustrated herewith was designed in 
order to make an electrically heated die head, with the 
heat as near the die as possible, yet permitting the dies 
to slide easily in and out of the head while hot. 

A is the head held to the machine by four screws, one 
at each corner. The bottom, made of cast iron, is cored 
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A CONVENIENT DIE SLIDE 


out to receive the heating wires. B is the gib with which 
to hold the dies shown at C. It is made of steel bar 
stock and is practic: 'Iv finished in four cuts. 
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A piece of stock about an inch longer than the finished 
gib is centered, put on the dividing head in the miller 
and machined with a concave cutter. Two cuts finish 
the round, front and back faces of the binding lip D. 
The top of the gib is finished with an end mill making 
three cuts. The fourth cut saws the end off, which 
leaves the gib finished with the exception of a flat for 
the screw that forces the lip D against the die. This 
screw bears on the gib a little above the center of the 
round, and the method outlined allows the use of a screw 
that is not continually wearing out. The gib slides into 
the drilled hole # and is held in place by a fillister-head 
screw. Leroy Q. PREsBy. 

Melrose, Mass. 
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Increasing the Chip Space in 
Woodruff Heyway Cutters 


It has been my experience that the cutters usually 
supplied to cut Woodruff keyways do not have sufficient 
chip room to clear themselves and take a good cut. If 
made like the cutters supplied for standard T-slots, they 
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RELIEVING WOODRUFF KEY SLOT CUTTERS 


will cut much faster and leave a smoother seat for the 
key. We do this, as shown in the illustration, by cut- 
ting away alternate tecth with an end mill. It costs a 
little more, but it pays in the amount of work that will 
be turned out. P, PETRENAR. 
Rockford, ITH. 
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Preventing Rod Vibration on 
Automatic Screw Machines 


Brass rod of square or hexagonal shape, when used in 
automatic screw machines and run at a speed suitable 
for this material, is apt to make a lot of noise. What 
is worse, it will usually suffer more or Jess abrasion of 
the corners when, as is usually the case, it 1s supported 
in a length of iron pipe. If the rod is even slightly bent 
the troubles are increased. 

It was to overcome these difficulties that we made a 
set of carriers like Fig. 1. This carrier is simply a shell 
or bushing about 2 in. in diameter and 6 in. long with 
bushings 4 in. thick driven and pinned in each end. 
These bushings are broached out about 0.010 in. larger 
than the size of rod they are to be used with. 

Before fastening the bushings into the shell we riveted 
in the flat springs as shown by sketch, using four springs 
for square rod and three for hexagonal, the object being 
to hold the carrier on the rod when it was slipped over 
the outer end. 
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As a guide for these carriers we provided a length of 
tobin bronze tubing and took precautions to keep it in 
line with the spindle of the machine. This worked very 
successfully on rod from 34 in. to 114 in. across flats, 
running at about 900 r.p.m. 

Later, however, when we tried the same method with 
rod of the section and size shown at Fig. 2, running 
1,200 r.p.m., we found ourselves strictly up against it 
on account of vibration*’caused by the rod being out of 
balance Bracing the pipe rigidly did not help matters 
much, but when we clamped several] hundred pounds of 
irop ox the pipe at each support the rod ran as quietly 
as any round rod could. 

We next took another machine at the same speed, 1,200 
r.p.m., and replaced the regular pipe holder with solid 


J 
=— 


d 


FIG.3 
ELIMINATING ROD VIBRATION 


castings 6 in. in diameter by 12 in. long, AA, Fig. 3. The 
result was that these heads remained practically motion- 
less while the pipe vibrated at least 14 in. between the 
heads, more in fact than seemed possible. A heavy bench 
stood just under the pipe, so the wood block B fitting the 
pipe closely was bolted to the bench, but little improve- 
ment resulted. 

Having a discarded pump air chamber, we filled it with 
sand and bolted it to the table as at C, directly under the 
block B. This proved a solution, reducing the vibration 
to almost nothing. 

The appearance, however, of this array of inertia 
material was not exactly ornamental, and it would be 
interesting to know how others have overcome these 
troubles. RAYMOND GRANT. 

Norwich, Conn. 


Watch Face as Protractor 


During my past summer vacation in the backwoods 
it happened one day that I wanted to lay off approximate- 
ly an angle of 60 deg. It also happened that my watch 
was lying on the table in my rustic quarters, and by 
chance I suddenly realized that its face would serve as a 
reasonably good protractor. The accompanying illustra- 
tion shows what I mean. 

At the time it struck me as rather odd that I had 
never before seen a4 “protractor” in a watch face. On 


my return to civilization I amused myself by asking about 
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every other person I met if he had ever used a watch as 
a protractor or ever heard of such a thing. I kept this up 
for several weeks and asked scores of people, engineers 
and professional men, and with the exception of one 
young civil engineer who had used the watch face to judge 
roughly an angle in the field, I did not meet one man to 


USING WATCH FACE AS A PROTRACTOR 


whom the whole idea was not a sort of amusing surprise. 
I do not suggest for a moment that the “discovery” is 
of great value, but it was a source of momentary conven- 
lence to me, and perhaps it is worth passing along. With 
a little care it is possible to lay off any required angle 
within a very small margin of accuracy. 

Pittsburgh, Penn. GEORGE H. Foutows. 


i 
A Feather Pinning Jig 


The piece for which this jig was made is a 14-in. 
cold-rolled steel punching fitting on a cold-rolled steel 
hub B. The piece A must be located on the hub and 
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FEATHER PINNING JIG 


pinned. The jig is made with a machine-steel forging C 
and a lid D held down by the thumbscrew E£. The 
bushings F carry the pins G and have a 45-deg. angle 
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milled in them. The pins H fit in the angles and are 
worked by a nut and floating washer J. 

The screw K is threaded its full length and screwed 
into the lid and bottoms in the threaded hole. A small 


pin A is used to keep the screw from coming out, the 
threads taking all the thrust. B. H. RicHarps. 
Dayton, Ohio. 


Adjustable Thru st Collar 


The collar shown is made of the desired dimensions 
with screws to suit. The screw at A is pointed at the 
same angle as the spot in the shaft. The spot is placed 
a little in advance of the center line of the screw. The 
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THRUST COLLAR 


ADJUSTABLE 


screw B has a flat point that seats on a flat spot on the 
shaft. 

To take up end play where this collar is used, screw 
in A, which moves the collar to the desired position. Then 
bind it with screw B. 

I have found this a simple means of adjustment. 

Ilion, N. Y. HAROLD E. GREENE. 


ay 


Hinge Lid Stop for Large Jigs 


A lid stop for large jigs is shown herewith. The full 
line shows the hinge stop when the lid is down, and the 


HINGE LID STOP FOR HEAVY JIG 


dotted line shows its position when the lid is up. It 
will be noticed that points A, B and C are not in line 
and that point B is 14 in. from a line drawn from A to 
(.. This is done so as to enable the ld to be closed 
without touching the hinge. 
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All the parts are made of cold-rolled steel case- 
hardened. The holes drilled in the lid and body of the 


jig are a snug fit for studs D, which are held in place 
by pins £. The spac ing collars # and @ keep the hinges 
from striking the jig and also each other. The half- 
round cut in hinge H is merely a clearance cut for stop 


stud J. The stop stud J and the stud K are driven and 
riveted in hinge L. M. BASseErr. 
Dayton, Ohio. ; 
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Spring Threading Tool Holder 
for Square Bits 


Although the American Machinist has shown a num- 
ber of spring threading tools in the past, another good 
one may not come amiss. 

The tool shown is almost self-explanatory. It con- 
sists of a shank A and a tool head B. The tongue on 
the tool head works in the slot in the shank head and 
prevents the tool from deflecting sideways when large 


THREADING 


TOOL HOLDER 


threads are being cut. The tension screw through the 
shank can be set up to give the desired spring; or by 
taking out the leather buffer C and bringing the two 
rods Y together and against the tool head, it becomes a 
solid tool. WILLIAM C. Betz. 
New Britain, Conn. 
Re 


Data for Punch Presses 


In the illustration are shown data on punch presses 
that may be found useful by designers in making punch 


and die tools to be used on No. + and No. 5 Adriance 
X-2¢ Bearing for Shank 
AsMaximum with 
Adjustment Up 
Bam Adjustment 
C- Stroke 
Seagate aaa. aerials ae 


K----b 


me 


DATA FOR PUNCH PRESSES 


presses. There are also supplied data required by the 
designer regarding the minimum and maximum sizes 
of tools which can be used in operating. 

Hartford, Conn. W. F. O’CoNNER. 
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Manufacturing Rifle Cartridges 


I have read with interest the article on “Manufactur- 
ing Rifle Cartridges,” Vol. 43, page 881, and I must ob- 
ject to several things. 

For a modern shop how crude is the metal reel used in 
Mr. Smith’s Fig. 5! Nearly all press manufacturers 
build a sheet-metal ree] that is practical, to say nothing 
of being graceful, for a price that would almost put this 
one out of consideration. 

Personally I should not want to wind sheet metal 0.080 
in. thick with an opening much less than 3 in. in diame- 
ter instead of almost nothing, as he has shown in operation 
1. In this operation we see a strip of metal 25% in. 
wide planned for anything but economical blanking. The 
established width for the wall between blankings in sheet- 
metal work must be equal to the thickness of the metal 
blanked, except in very thin stock. I have allowed a maxi- 
mum wall width, one and one-half times the thickness, and 
by economical location of the punchings I get two blanks 
across the width of a strip of metal 2,4 in. wide, three 


FIGS. 1 TO 4. 


Fig. 1—Layout for blanking rifle cartridge-shell blanks. 
Fig. 3—Blanking-die holder. 


rows of blanks from a 3%-in. strip and four rows from a 
434-in. strip. The minimum of 0.080 in. wall width could 
have been used instead of 0.120 in. with a further saving. 

This lavout for blanking is shown in Fig. 1 herewith. 
There would be some difference in the amount of scrap 
at the end of a dav’s run between the two methods. If 
two rows of blanks are to be cut, punches would be set as 
indicated bv circles, marked 1 and 2, Fig. 1; if three rows, 
as at 1, 3 and 4; and if four rows, as at 1, 3, 4 and 5. 
The finger stop for the feed of the metal is set in the 
first circle to the left of the punch, that is, farthest to 
the right. 

It will be noted from Mr. Smith’s operation 1 that the 
four blanks are cut in one die. Even with a wall of 4 
in. at the cutting edge of the die, I do not see how his dies 


Discussion of Previous Question 
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Fig. 


can stand up as long as he specifies. Not only is the wall 
thin, but making more than one die out of one piece of 
steel to be hardened is very impractical. 

In hardening, the dies cannot but change their shape 
somewhat, and the problem of getting the punches and 
dies to line up properly is quite difficult. The stripper 
is about as well designed as the die itself. What would 
happen should the plunger used for stripping the shell 
from the drawing punch turn around 180 deg. ? 

I now refer to Fig. 2 herewith, in which A ig the die. 
It will be noted that there is as generous a radius between 
the blanking diameter and the drawing as their respective 
diameters will allow, which makes the shell draw easilv. 
The bottom of the die is relieved as shown. The time re- 
quired to cut this relief is almost nothing, and you have 
formed as simple and positive a shell stripper as could be 
desired. The shell is bound to expand some as soon as it 
has passed through the die, which will prevent it from go- 
ing back up through the die with the drawing punch. 

At B is a steel die holder in which the dies are held 
by retaining rings C screwed into B. The outside of the 
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DETAILS OF BLANK SPACING, METHOD OF STRIPPING SHELLS AND PUNCH AND DIE HOLDERS 


Fig. 2—Blanking and CUDRINE die for rifle cartridges. 
4—Floating drawing-punch holder 


die and the inside of the ring are both tapered 10 deg. 
so that the die is drawn securely down on the die holder. 
At D is an ordinary stripper for the blanking die; at 
E,, the blanking die; and at F, the blanking-die holder, 
a steel drop forging shown in detail in Fig. 3. The 
drawing punch @ has a vent hole which Mr. Smith does 
not show, and shells will surely stick to the end of the 
punch unless there is some wavy of getting air to the end 
of the punch to relieve the vacuum held by the pressure 
of the punch on the metal. In large work a spring plunger 
is added to the end of the punch to help separate the 
shell from the blank. There is a slot cut on opposite sides 
of the upper end of the punch to suit a holder on the upper 
gate of the press. This allows a condition of practical 
floating, in that the holders may be clamped in position 
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and the holes for F and H tapped in their respective 
punch-holder plates. The detail of the floating drawing 
punch holder is shown in Fig. 4. 

In dial-feed presses the dial is generally so designed 
that the shell is located upright, so that no locating of 
the shell in the drawing die is required as Mr. Smith has 
shown in each redrawing operation except the first one. 
This saves materially on the stroke of the press. 

Uptodate gages are being shown in nearly every issue of 
American Machinist, and I fail to gee why any company 
should use such a crude gage as is shown on page 887. 

The table herewith arranges the details of the six Op- 
erations shown in Mr. Smith’s article, to which I have 
added the minimum number of strokes of the press that 
each shell could be drawn with, for 110 r.p.m. is a pretty 

PRESS PRODUCTION TABLE 


No. of Life of Die 

Operation No.of Toolsper Time, Produc- Stroke in Number of 
No. achines Machine Hr. tion of Press Blanks 

2,500,000 

1 1 4 10 250,000 110 3,000,000 

2 2 2 10 200,000 100 1,500,000 

3 2 2 10 200,000 100 2'000;000 

4 2 2 10 200,000 100 2,000,000 

5 2 2 10 200,000 100 2,000,000 

6 2 2 10 200,000 100 2,000,000 


good speed to run a heavy geared cam drawing and blank- 
ing press of the type illustrated by Mr. Smith. I should 
say that 100 r.p.m. was pretty high to run a dial-feed 
drawing press with a stroke of 2% in. at least, but I 
would like to be shown before I believe that a press can 
draw the same number of shells per minute with a 61/-in. 
stroke. 

The life of the die for operation 6 is one-third more 
than the life of the die for operation 2, yet the wear 
from friction is nearly five times as great. I question 
whether the difference in the reduction in the thickness 
of the walls of the shells will give this difference in the 
life of the dies. 

It is my opinion that Mr. Smith must have been mis- 
informed regarding the speed of presses, the design of 
modern blanking and drawing dies and the life of the 
dies. J. W. Maynarp. 

Hartford, Conn. 
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Counting the Number of Teeth 
in a Wheel 


On page 1044, Vol. 43, Mr. Fletcher tells us how to 
count the teeth of a gear wheel. His suggestion hit me so 
squarely in the neck that I went through my shop, and 
I did not find anyone who had not had the same trouble, 
counting around two or three times to get the count right. 
When I told them to mark a space and to count around 
from it, they all saw the point. JouNn E. Sweet. 

Syracuse, N. Y. 


} 
Suggestions from Employees 


I have read with great interest the editorial on “Sug- 
gestions from Employees,” appearing on page 1001, Vol. 
43. From my own experience I agree with the statement, 
“No shop has ever yet worked the system in a strictly 
fair manner.” 

I have worked in several shops where the system has 
been installed. In one my suggestion was approved by 
the superintendent and disapproved by the foreman. Tt 
was tried, proved a success, and after a couple of months 
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I received a liberal reward. But after that I was slighted 
by the foreman, and the best thing for me to do was to 
leave. 

In another shop we did not have a suggestion box. 
The employees had to give the suggestions to the gen- 
eral foreman. He seemed to be very fair at first; but 
afterward he told the employees, when they suggested 
something, “That is the way we make them in England 
and later on we are going to make them that way here.” 
(The firm had several branches in Europe.) Later the 
suggestion box was installed and opened only by the pres- 
ident of the firm. 

On a certain article an operation had to be performed 
on the vertical miller. I suggested to the general fore- 
man that it could be done on the drilling machine. He 
told me that they had tried it in England, but it would 
not work. I put this suggestion into the suggestion 
box and received an order from the superintendent to 
proceed with the tools and fixture for the drilling ma- 
chine. It proved a success and reduced the cost of 
production to about 40 per cent. of what it was before ; 
but soon after this I had to look for another job, be- 
cause the firm moved to another town and laid off nearly 
all of its employees. 

So after about three years of faithful service I asked 
for a reference, which was given to me and which winds 
up like this: “Owing to the moving of the factory to 
another town, we are compelled to discharge him.” That 
was the only reward I received for that suggestion. 

I think it would be advisable to keep secret the name 
of the suggester from the general foreman and foreman 
unless they have been proved to be broad-minded and 
fair men. CuHarLes GuTMAN. 

Chicago, Il. 
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A New Design for Reducing 


Gears for Aero Propellers 

Although now in Great Britain, a refugee of war from 
Belgium, I am a Russian, and have spent more than 
twenty years, half of my life, in the drawing offices of 
Russia, France, Germany, Belgium and finally, because 
of the war, in Great Britain. 

Mechanical draftsmanship has been for me the peri- 
scope through which I looked at life. And though I 
have often been bored with it, I hold the conviction that 
mechanical manifestation is one of the most important 
in life. In my own experience, every time I was ordered 
to search and to invent, I was happy and enjoyed my 
work more than anything else, 

My last experience ag designer here in Great Britain, 
which I am to relate, and which may be of interest, 
was in aéro-engine work, I was confronted with the 
problem of designing a device for reducing the speed of 
the propeller shaft, the engine being of 250 hp., 12-cyl- 
inder, inclined at 60 deg. and running at 1,200 r.p.m. 
The propeller had to be in line with the crankshaft and 
be driven at a speed of about 550 r.p.m. 

Epicyclie gearing was tried, but it could not be made 
small enough. I finally came to the idea of a stationary 
pinion as a means of reduction, and the whole device 
took the shape shown herewith, 

_ The stationary pinion has 28 teeth and is held firmly 
In the crank case by two long bolts going through the 
case and over the top of the pinion. The propeller shaft 
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passes through the stationary pinion and runs on ball- 
and-roller bearings. It carries a gear of 36 teeth running 
on internal ball bearings forced on the end of the crank- 
shaft of the engine. It meshes with a 20-tooth pinion. 
Four sets of stepped, or cluster, pinions run around the 
stationary pinion, being held in a cage keyed on the end 
of the crankshaft and guided on large ball bearings on a 
stationary pinion. One set is shown at the top. The 
result of this combination as regards the reduction of 


_ speed may be expressed as follows: 


36:16: : 1,200: 533 
Thus the propeller shaft will make 533 r.p.m. with 
the motor at 1,200 revolutions. 
I have read that the chief difference between an Amer- 
ican and a European constructor wil] be shown at once 
if both are given the choice of two solutions of a me- 
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chanical problem, one of which is already in practice 
and the other quite new. The European will choose the 
old one so as to profit by past experience, while the 
American, confident of his own judgment, will jump 
at a new idea. 

So it proved to be in the present case, for when sub- 
mitted for official approval my idea was criticized and 
rejected as being new. I believe my idea of the station- 
ary pinion is good, and I hope also that some American 
will take it, think about it and design some better and 
more practical device for the benefit of the mechanical 
world, not forgetting to credit a Russian mechanical 
draftsman with the idea, MIcHEL BaLKACHINE. 

Dumfries, Scotland. 

& 


Useful Relation Between the 
Squares of Numbers 


Referring to Mr. Olds’ communication in the American 
Machinist, Vol. 43, page 1126, on a simple method of 
obtaining the difference of two squares, a still simpler 
relation is: 

a? —l? = (a+b) (a — bd) 

Mr. Olds’ problem then becomes: 

101? — 679? — 1,380 K 22 = 30,360. 
Elizabeth, N. J. Donatp M. Lippe. 
On page 1126, Vol. 43, D. S. Olds shows an easy 

method of obtaining the result of the expression a? — 5?, 
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by expanding it. It seems to me that an even easier 
method is to use the factors (a — b) (a+ bd). As the 
results of the addition and subtraction can be set down 
directly, there is only one multiplication to perform, 
against two in Mr. Olds’, besides the other operation. 
Moreover this expression is easier to remember, being 
only the product of the sum and the difference. 
Rochester, N. Y. S. E. Cory. 
aN 
Europe as Market for American 
Machinery After the War 


On page 861, Vol. 43, appears an article by F. C. 
Cornet, on “Europe as a Market for American Machinery 
After the War.” In the same issue is an editorial on 
this subject, on page 871. On these articles I should 
like to comment: and I will premise my remarks by 
stating that as an English engineer I have been, dur- 
ing a long period of years, and am still, a purchaser 
and user of American machinery, and in common with 
most English engineers bear tribute to the general ex- 
cellence of your productions which, like good wine, need 
no blush. 

The tenor of the article, in anticipating further re- 
munerative trade arising from the war, is couched in 
terms which are offensive in their deductions and re- 
mind one of those ghouls who speculate at a bedside as 
to what a relative will leave, before breathing has ceased. 

As a regular reader of the American Machinist and 
one who has closely followed and admired its straightfor- 
ward and dignified policy, I feel sure that you would not 
willingly create a false impression on this side, and there- 
fore I desire to comment on two aspects of the article. 

Mr. Cornet may have an extensive knowledge of some 
parts of northern France and Belgium, but possibly he 
will allow one who also know; the districts in recent 
years to say that his statereonts and conclusions as to 
engineering practice, the standard of home life and the 
methods of commercial routine do not apply in a general 
way to the districts named and are exaggerated or much 
overdrawn. His statements regarding the “Old Country,” 
as to office routine, are absolutely untrue in a general, or 
even a very limited, sense. Conversant as I am with 
every town and city of the United Kingdom, I say that 
Mr. Cornet was either grossly misled by someone who 
“pulled his leg,” or else has adorned his tale, by writing 
that (a) clerks in a large office earned an average wage 
of 16s. to 1%s. per week, and (b) that not one of them 
had ever seen a typewriter, and that (c) the head clerk 
after 34 years’ service only received £80 per annum. 
There is much that is good in Mr. Cornet’s article, and 
it is a pity that such misstatements should have been 
allowed to spoil it. 

The second aspect on which I desire to comment is 
this: That it is not, in Great Britain or Europe, looked 
upon as good form to discuss, during a quarrel, the pos- 
sible favorable outcome for oneself that may arise from 
the probable exhaustion of the combatants, and it is 
hardly in good taste that such a discussion should appear 
in a journal that caters for and has received a consid- 
erable amount of support in Europe and Great Britain. 

In the midst of a wave of abnormal and profitable 
trade arising from the war, the Allies would better re- 
spect some Americans if they acted and spoke more mod- 
estly as to the reasons for their present prosperity in 
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stead of continuously harping on the dollar that is and 
the dollar that is to come. 

Speaking for my own country, let them try to appreciate 
the absolutely disinterested reason or duty that led us to 
take our part in the war; let them also try to appreciate 
the spirit of a nation that, having already half a million 
of casualties in the field, is prepared to face three or four 
times as many for no ulterior benefit. but because we al- 
ways have stood and always shall stand to our bond. Let 
them also realize that in our organized effort to win 
the war we deliberately sacrifice our trade and discount 
our future prospects. 

The realization of our efforts and sacrifice will, I be- 
lieve, make our cousins see that after all it is only the 


self-respect or the soul of a nation that counts, and that | 


the present time is not one for any neutral nation pub- 
licly to weigh up or estimate future profits arising from 
the misfortunes of others. 

We have no necessity for the active help of any others 
than our present allies, and we shall finish this job in a 
manner which will prevent a recurrence for another 
hundred years; Europe after that settlement will be a 
better place to live in. Further, we are not afraid of 
any start that the present circumstances gratuitously give 
to any of our competitors; all we say is that for any 
benefits you are now reaping, be modest and do not shout 
about them. We appreciate and value not only the vast 
volume of American opinion that is favorable to and 
wishes success to the Allies, but the material help that 
your large concerns have been able to render. 

Permit me to conclude that, as one who has very many 
friends among American engineers, my one object in 
writing at such length is to correct for the benefit of the 
few the impressions and erroneous deductions in the 
article in question, which I feel sure are not held by the 
great majority of Americans, and to wish sincerely that 
the very pleasant relations that exist between American 
and British engineers may continue and grow in accord. 

London, England. HERBERT A. JONES. 


[Mr. Jones, in the preceding letter, shows first, that 
he has failed to read Mr. Cornet’s article carefully, and 
second, that he fails to understand the American atti- 
tude and viewpoint in regard to the increase of business 
due to the war. In his third paragraph he quotes three 
comments from Mr. Cornet and states in substance that 
they do not apply to conditions in the United Kingdom. 
Here he falls into error, for Mr. Cornet was discussing 
the situation in Belgium and northeastern France, not in 
Great Britain. 

In his second paragraph he states in substance that 
the American attitude, as indicated by the article that 
he is discussing, reminds him of “one of those ghouls 
who speculate at a bedside as to what a relative will leave, 
before breathing has ceased.” Nothing could be farther 
from the facts, and again Mr. Jones must be charged 
with careless reading. In the last paragraph of the 
editorial to which he refers are these sentences: 

“The allies of Belgium, who would naturally have the 
first privilege of extending help in this rebuilding, will 
unfortunately have similar conditions to meet at home. 
The enemies of Belgium will be barred by hatred. Thus, 
American engineers must play a big part in this work 
of reconstruction.” 

This indicates the duty which Americans feel toward 
the rest of the world in an endeavor to keep things going 
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while the producing nations of Europe are prevented 
from carrying on their usual tasks. This attitude is suc- 
ciently summed up in the opening paragraphs of the “Re- 
port of the Chief of the Bureau of Foreign and Domes- 
tic Commerce.”” He writes: 

“The world situation as it exists today is for this coun- 
try [United States] one of opportunity and one of obliga- 
tion. Our opportunity lies in the fact that the business 
community is aware of the existence of foreign markets, 
sees the advantage of securing them, and is now posi- 
tively desirous of doing an export business. The Euro- 
pean War has advertised foreign trade to the American 
business man. The mere fact that our chief competitors 
are at present otherwise engaged is of merely temporary 
interest. The obligation which rests upon our business 
opportunity is to fill, for the time being, the rdéles in 
the world’s markets voluntarily laid aside by the other 
great nations of the world. We must supply to the newer 
countries raw materials, manufactured goods, finances 
and most important of all, enterprise. Of no less im- 
portance, we must supply a market for the products of 
our new customers. The obligation of our present situ- 
ation is as great as the opportunity, for we have in our 
power the well-being of many other nations.”—Editor. ] 

& 


Repairing a Broken Crankshaft 


In reference to Mr. Miller’s remarks regarding crank- 
shaft repairing, on page 254, Vol. 43, I must say that I 
was sorry to see that the illustrations had been wrongly 
shown. The mistake made the crankpin appear to be 
conical. When I noticed the error in print, I thought 
it was so obvious that no one would be led astray and 
consequently did not trouble to correct it. 

T very much appreciate the remarks on “Objections to 
Welding Crankshafts,” but should another case come my 
way I should feel inclined to try my luck once more. 

As to Mr. Miller’s, further remarks on welding, I wish 
to take this opportunity to thank him for having added 
a fair amount of useful information on a comparatively 
new and interesting subject. H. HELLFRITSCH. 

Stockport, England. 

® 


Adjustable Stop for Automatic 
Screw Machine 


In the past several adjustable stops for the automatic 
screw machine have been shown, and while many of them 
represent improvements, unnecessarily complicated de- 
sign is often found in these devices. 

Herewith is shown the best adjustable stop that I have 
ever seen for the automatic screw machine. The stop 
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ADJUSTABLE STOP FOR AUTOMATIC SCREW MACHINE 


was used on the No. 0 Brown & Sharpe screw machine 
and gave perfect satisfaction. Its construction is very 
simple. The face is spot drilled to allow clearance for 
teat of stock left by the cutting-off tool. 

Harrisburg, Penn. JOHN HOFFMAN. 
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. Editorials 


Reasons for Finding Costs 


Truth, essential truth, has never before been revealed 
in such clearness to men of this generation as during the 
year just passed. Both new truths and sidelights on old 
truths have been disclosed. National aspirations, racial 
ambitions and commercial envies are now evident to all 
who read and reflect. And in the realm of smaller af- 
fairs some of the controlling forces of industry are now 
recognized as they have never been recognized before. 

The beams from one of these sidelights have illumin- 
ated the matter of pricing machines, We may have fondly 
believed that selling prices depend upon costs, for we 
have been told this over and over again and have been 
given a wealth of supporting arguments and a score of 
illustrations in an attempt to prove the truth of the 
statement. But when we see a tremendous increase in 

price, which in a single case has carried one machine 
from $550 to $1,600, we question the direct relationship 
between the probable increased cost and the actual in- 
creased selling figure. The first may have increased 25 
per cent.; the latter has gone up nearly 200 per cent.; 
and this is no isolated example. 

Thus the truth is revealed to us that selling prices 
rest on other things than cost. To be sure, some ob- 
servers have always held this. Some have said that the 
selling price for a machine is fixed by the builder’s 
competitors. Others have said that the price is what- 
ever the traffic will bear. So far as the present situa- 

tion is concerned, the latter statement seems to be true. 
The prices of machines in this country have advanced 
in keeping with the desperateness of the needs of Euro- 
pean and domestic buyers. 

When we have reached this conclusion, the question 
naturally follows, What are the reasons for finding shop 
costs? It is commonly supposed that they are obtained 
to fix prices. But if prices are largely governed by fac- 

tors other than costs, there must be some less apparent 
reason for cost finding, if cost finding is worth while. 

The practice of some progressive firms gives us a tip 
as to the more important reasons for establishing and 
maintaining expensive cost departments. Among these 
are: To govern policy and to control costs. To sum 
up, with an attempt to arrange them in order of im- 
portance, we now have these three reasons: To control 
costs; to govern policy; to set prices. The first com- 
prehends improvement in manufacturing efficiency and 
the elimination of waste. The last is of far less impor- 
tance than either of the others. 

If prices are set by what the traffic will bear or at 
what a manufacturer can sell for with profit under com- 
petition, it follows that shop costs must be sufficiently 
below those prices to return a proper manufacturing prof- 
it. Whether they are or not, governs the policy of con- 
tinuing in that line of business, dropping out or s0 
modifying the methods of manufacture or sales as to put 
the business on a satisfactory basis. Before details of 
policy can be worked out, the costs must be known. 


Once a definite business policy has been decided upon, 
based upon possible cost, it follows that the assumed cost 
must become a reality, else the business will run toward 
the rocks. Here is where the necessity for control of 
costs enters. And this in turn is probably the most im- 
portant function of cost keeping. 

In any shop a few most pertinent questions can now 
be asked: Is the cost-finding system operated in such 
a fashion that it supplies information, first, to control 
costs; second, to determine policy; and third, to assist 
in setting selling prices? If it does not do all three of 
these in a satisfactory manner, it is not meeting its re- 
sponsibilities and should be reconstructed. The too 
frequent situation—where the cost department merely 
accumulates “records,” which are late in being compiled, 
lacking in vitality and left unused from year to year— 
has no excuse whatever for being. A healthful treat- 
ment for such a situation would be to send the records 
to the boiler furnaces, discharge all the help, dust the 
place clean and begin over again. There have been cases 
where just such drastic action has been taken, with final 
results that were profitable. 


Influence of the Automobile 
on Machine-Tool Design 


The direct and indirect influences exerted by the auto- 
mobile on machine tools during the past ten years are 
seldom realized.. They have all been in the direction of 
improvement. A brief résumé of automobile manufacture 
of a decade ago is interesting and affords an opportunity 
for reflection on the development of our present-day high- 
grade metal-working machines. 

Ten years ago most of the high-grade automobiles were 
made abroad—chiefly in France and Italy. In their 
production toolroom methods were used—long, tedious 
boring and reaming operations were the rule and labor- 
lous laying-out was everywhere in vogue. The motor 
and transmission gears were hardened, often singly, and 
then “run in.” A train or pair of gears was placed on - 
studs that could be gradually brought nearer together 
until the correct pitch centers were found for as silent 
running as it was then possible to obtain. 

The machining of the cylinders was a similar slow 
process. They were usually bored with a single-pointed 
tool and then reamed with a multiple-edged tool. In 
many cases the bores were finally lapped by hand, using 
a long cast-iron cylinder or drum charged with abrasive 
material. This process was continued until the more or 
less inaccurately bored holes were straight and cylindrical. 

In those earlier days firms in this country followed 
like methods when making what was known as high- 
grade—another term for high-priced—cars. It is true that 
there were also medium-priced cars, but these were us- 
ually about as noisy as a threshing machine that needs 
oiling and general overhauling. It was at about this 
time that the American public, appreciating the value 
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of the automobile, demanded a car as easy running and 
silent as the expensive foreign product of the million- 
aire. At this stage of the development of the industry 
the machine-tool builder’s help was epoch making. 

He designed and made the machine tools which have 
produced a medium-priced automobile with the ear-marks 
and possibility of satisfaction of the high-grade and high- 
priced cars, whether of foreign or domestic manufacture. 
In step with him came the special tool designer devel- 
oping jigs, fixtures, gages, cutters and the like, so that 
the parts for these new vehicles could be produced to 
the best advantage. One of the problems—that of ma- 
chining circular parts in parallelism—was solved by spe- 
cial types of lathes and automatics. Another problem— 
that of producing a satisfactory finish—was overcome by 
grinding parts so that the surfaces are both smooth and 
true. For this purpose several new types of grinders have 
been evolved. 

The miller has also kept pace in the onward stride 
for better machine tools, so that surfaces are now ma- 
chined quickly, smoothly and to interchangeable con- 


tours. The gear cutter—planer or hobber—has enabled 


the manufacturer to produce gears with any proportion 
and shape of tooth desired. He can now turn out all 
the gears in a set with a certainty of having the same 
tooth outline and thus interchangeability in their manu- 
facture. 

The advent of high-speed steel and its effect in in- 
creasing production are too well known to require com- 
ment here. But hardening furnaces, pyrometers and 
heat-treating devices have added their quota to the suc- 
cess of the movement that the newer steels initiated. 

Briefly, as a result of these and other developments, 
shafts, pins, studs and other cylindrical parts are now 
produced without bothersome suboperations such as filing. 
Holes are bored so that shafts fit for their entire length, 
and the former slow operation of scraping to obtain a 
satisfactory bearing is seldom resorted to, Cylinders are 
machined and ground so that the piston has an equal 
bearing pressure for the entire length of the bore. The 
tedious cut-and-try lapping method of final finishing is 
now a thing of the dark ages of automobile building. 
Gears are machined, hardened and made ready for use 
without any running-in being necessary. By the use of 
special machines and small-tool devices—jigs, fixtures 
and others—parts are now produced more quickly and 
cheaply than ever before and with complete interchange- 
ability. 

As a final assembled product we now have automobiles 
not only in the medium-priced but also in the low-priced 
class which for ease of manipulation and silence in op- 
eration compare most favorably with the high-grade, 
high-priced cars of a decade ago. An old adage says, 
“Necessity is the mother of invention.” The people of 
this country needed automobiles that they could pay for 
and enjoy. The machine-tool builders supplied the means 
for producing them. The high-grade machine tools of 
today owe the stimulus for their development in great 
measure to the need for the motor car. 

To a similarly high degree the automobile industry 
has left its mark on the development of the now common 
alloy steels. Many of these steels, possessing qualities 
of strength and durability which were almost undreamed 
of before the automobile sprang into commercial existence, 
owe their very conception to motor-car service, 
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An Industrial Responsibility 


The importance of industry, the vital need of engi- 
neering direction and even the overshadowing of finan- 
clal matters by manufacturing requirements in warfare 
were emphasized at the banquet of the Society of Auto- 
mobile Engineers. Secretary of the Navy Josephus 
Daniels pointed to the record of England. In the early 
days of the war the British nation congratulated itself 
on having at the head of the imperial finances such a 
strong, able man as David Lloyd George. His success 
in mobilizing the financial resources of the British Em- 
pire is known to all. But as the war progressed, a 
greater need appeared—the need for munitions and army 
supplies. So acute was this need, so overpoweringly es- 
sential were the physical means for carrying on the war 
that David Lloyd George was transferred from his im- 
portant post as head of the British Exchequer to the more 
important, newly created position of Minister of Muni- 
tions. 

No other fact or event of the present great struggle 
emphasizes so strongly the part that the regulation of 
manufacturing plays in modern war; for when manufac- 
turing control is put ahead of financial direction, the 
importance of the former has received super-emphasis. 

Maj.-Gen. Leonard Wood also addressed the automobile 
engineers and their guests and drew an illuminating 
comparison between the army, with the organized forces 
of industry behind it, and the edge and the back of the 
blade of a cutting tool. He likened the army to the keen 
edge which meets and attacks whatever is to be cut or 
severed, is worn away in the process, perhaps even nicked 
and broken, and must constantly be renewed by repeated 
sharpenings. He then likened the stiff, strong, heavy 
back of the blade, which supports this keen cutting edge 
and makes its use possible, to the organized forces of in- 
dustry behind the army. And he expressed keen grati- 
fication that the initial steps are being taken to organ- 
ize American manufacturing and American engineers 
behind the United States Army. He also expressed the 
hope that we shall some day have an advisory board for 
the army doing the same work that is projected by the 
Naval Advisory Board. 

When great reliance is placed upon an individual or 
an industry, an equal degree of responsibility goes with 
it. The army and the navy of the United States are re- 
lying upon the machine shops and other plants capable 
of producing war materials and supplies so to plan and 
organize their efforts as to provide all of the support 
that the cutting edge may need to be prepared to meet 
a possible national emergency. 

If this plan is to meet a successful issue, it will mean 
not only hard work on the part of the military officials 
but painstaking and conscientious effort on the part of 
the American engineer and manufacturer. In the last 
analysis, the success or failure of the scheme of mobiliza- 
tion of American industry toward preparedness must 
find its solution in the detail endeavors of many thou- 
sands of individuals scattered throughout the country. 

It is not enough to make careful plans; these must be 
backed up by the elaboration of detail so that every pos- 
sible emergency is anticipated. Ways and means must 
be discovered to overcome the difficulties which experi- 
ence has shown nations meet at such a time. American 
machine shops will not shirk the duty. 


frre, 
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Friction Tap Chuck 

In the design of the tap chuck shown, compactness 
was the primary object, so as to permit convenient ap- 
plication to multiple-spindle drilling and tapping ma- 
chines. 

As indicated in the illustration, the tap is held to its 
work by friction. A disk of friction fiber is split in two 
and fitted around a beveled center piece. A chamber, 
just under the jaws of the chuck, goes over the split disk, 
and the halves of the disk are forced against the inner 
surfaces of the chamber by drawing the beveled center 
piece down toward the shank, forcing the halves apart. 
This friction grip may be tightened or loosened to suit 


FRICTION TAP CHUCK 


of five sizes, 


in range 
shanks, % to 


Capacity 4 ie 1 in.; diameters of 
any tapping job by turning the adjusting nut. No spe- 
cial tool is required for this, as a file, nail set or some 
other simple tool will answer the purpose. 

The jaws of the chuck not only grip the round shank, 
but at their base hold the squared end also, thus mini- 
mizing the twisting strain. 

This chuck is a recent product of the Bicknell-Thomas 
Co., Greenfield, Mass., and is made in five sizes with either 
straight or Morse taper shanks. 


Valweless Force-Feed Machine 
Lubricator 


The advantages claimed for the type of lubricator shown 
are that the supply of oil to each bearing can be ex- 
actly regulated to its requirements with no loss while 
the machine is at rest, only one receptacle instead of 
many to at.end, and a positive supply that is not easily 
interrupted through any foreign substance. 

The method of application is apparent from the illus- 
tration. AII of the important parts of the lubricator are 
entirely vi-ible. Each feed has its individual adjust- 
ment by means of the buttons placed conveniently on the 
top. The adjustment can be made either very fine or to 
pump several drops each stroke of the plunger, and it 


remains ax set. The barrel is made of close-grained gray 
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Into the barrel is fitted a hardened-steel plunger 
finish-ground to an accurate fit, each barrel and plunger 
being thus individually fitted. 

The barrel contains the ports and passages that are 
alternately opened and closed for the intake and dis- 


iron. 


charge of oil by the rotating plunger. This action of 
the plunger renders the use of valves wholly unneces- 
sary, and as it is positive, there is no “slip” or failure of 
the pump to deliver any oil that is fluid enough to be 
forced by atmospheric pressure through the suction pas- 
sage in the barrel, which is straight and only 1% in. long. 

The lubricators are furnished in either ratchet or belt 
drive. The lubricator delivers oil irrespective of the 


FORCE-FEED MACHINE LUBRICATOR 
Capacity, 6% pints 


direction in which the pulley turns. The reduction of 
the belt drive is 44 to 1. 

The ratchet wheel and pawls have a face 1 in. wide 
and are made of steel. They operate constantly in oil, 
as do all the moving parts, which it will be observed are 
inside the tank. 

The lubricator shown is made in a variety of sizes, 
in either single or multiple units, by the Madison-Kipp 
Lubricator Co., Madison, Wis. 

* 


Hydraulic Drawing Press for 
Forming Cylinders 


The extreme pressure, varied conditions and hard ser- 
vice to which the casing of a Prest-O-Lite dissolved- 
acetylene cylinder is subjected demand that the cylinder 
be manufactured so that it will stand up well under such 
usave and have no leakage after the cylinder is filled and 
put in service. A seamless tube or shell was accepted as 
the best construction for the cylinder, and a hydraulic 
press, shown in Fig. 1, was designed and built by the 
Hydraulic Press Manufacturing Co., Mount Gilead, 
Ohio, to meet the requirements. 
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The working speed of the main ram is sufficiently slow 
to do good work, while the auxiliary pullback cylinders 
are proportional so that the upward stroke of the main 
ram is approximately ten times the speed of its down- 
ward stroke. In this manner no time 1. lost by slowing 
up the actual drawing opera- 
tion, but considerable time is 
gained on the complete opera- 
tion. The press has a total 
pressure capacity of 800 tons 
and is of the inverted type, 
all of the cylinders being lo- 
cated in the head of the press. 
Between the movable platen 
and the base of the press a 
plain ring with  babbitted 
bearings working on_ the 
strain rods is operated by 
two small side rams. This is 
called the blank holder, and 
during the initial drawing 
operation it grips and holds 
the disk of steel in place in 
the circular recess located in 
the lower and stationary plat- 
en of the press. The lower 
platen has through its center 
a hole which has a large re- 
cess at the top for receiving 
the female cupping . dies 
through which the steel disk 
is forced. The press has two 
sets of auxiliary cylinders. . | 
One set returns the main pressure ram when the drawing 
or cutting operation is completed; the other set operates 
the blank holder which grips the steel disk as it is forced 
downward into the cup-formmg die located in the die- 
ring holder of the lower platen. The two rams working 
from the side cylinders which operate the blank holder 
are 814 in. in diameter and have a run of 66 in. The 
main pressure ram has a diameter of 22 in. with a run 
of 78 in. The press has a working space of 78 in. The 
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CUPPING OPERATIONS ON HYDRAULIC 
DRAWING PRESS 


cvlinder of the main ram which operates the movable 
platen to which the mandrel is attached and the cylin- 
ders of the two rams operating the blank holder are 
connected to the same pipe line. 

On this press are accomplished five complete cupping 
and drawing operations by which this plain steel disk, 
42 in. in diameter, is reduced to a cup 17 in. in diameter 
and 25 in. deep. The first five cups, in Fig. 2, show 
the operations performed on the press. The remaining 
drawing operations are performed on a smaller press hav- 
ing a longer -tr be of the ram. 


. FIG. 1. HYDRAULIC 
DRAWING PRESS 


FIG. 2. 
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Face and Tool Grinder 


It will be observed that the machine shown is of the 
combination type designed for a double purpose. 

On one end of the machine are mounted a coarse 
and a fine oilstone for stoning edge tools. The arbor 
carrying the two oilstone wheels is driven from the up- 
per arbor through a set of hardened-steel spiral gears 
running in an oil-tight case. Ring oilers and phosphor- 
bronze bearings are used. 

The other end of the machine is fitted with a face- 
grinding wheel for general work. Provisions are made 
for directing the oil through a suitable nozzle to this 
wheel, thereby keeping the work cool and the stone clean 
and sharp. The oil is caught by the pan under the table 
and returned to the oil reservoir. The vise is so con- 
structed as to grip readily a wide variety of work. It 
is mounted on a slide that is moved back and forth by 


OILSTONE FACE AND TOOL GRINDER 
Drive pulley, 4 in. in diameter by 3% in. face; 2 hp. is 


required; speed of upper and lower arbors, 1,200 r.p.m. Oil- 
Scena ain face, cupped; cylinder wheel, 10x3-in. face by 
n. thick. 


i hand lever on the slide table. The table can be ad- 
justed and firmly clamped at any angle relative to the 
face of the grinding wheel. 

The work is fed to the wheel by a micrometer screw 
feed connected to the slide. The slide is provided with 
T-slots for fastening work when the vise 1s not used. 

The machine is a recent product of the Mummert- 
Dixon Co., Hanover, Penn. 

Special Boring, Turning and 

Facing Machine 


Although the machine shown was specially designed 
hy the Newton Machine Tool Works, Philadelphia, Penn., 
for boring, turning and facing a rear-axle automobile 
member, it is expected to be applicable to other classes 
of work. 

The machine has individual cross and longitudinal 
saddle feeds, with positive turret feed stops giving four 
positions to the longitudinal and two positions to the 
crossfeed. The turrets have circular adjustment with six 
stations. 
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The spindle head carries a three-jaw universal chuck 
on each end. The drive to the spindle is through a 
large bronze spiral gear and hardened-steel pinions from 
a four-step cone. Power for all saddle motions is taken 


BORING, TURNING AND FACING MACHINE 
Internal chuck eapaeny 24 in.; turrets, 18 in. eters maximum distance 


etween centers, 16 ft. n. 


from the main pulley shaft through a gear-speed box 
having a 5 to 1 range and giving a change without re- 
moval of gears. All motions are independently clutched 
with hand levers, and release is effected by dogs on the 
saddles engaging stops. The turrets are accurately 
grooved to facilitate interchange of tool holders. 

Other special classes of work for which this machine is 
particularly designed are the simultaneous trimming of 
closed ends and cutting excess length from open ends of 
shells up to 12 in. in diameter, and also contour-boring 
the interior. 

& 


Power and Speed Controller 


The illustration shows a power- and speed-regulating 
controller recently developed by the Speed Controller Co., 
257 William St., New York, N. Y. It is shown coupled 
to a y;-hp. motor for motor control. 

The device constitutes a complete machine in 
itself and is used for automatically limiting to, or re- 


SPEED-CONTROLLING DEVICE 


ducing an excess of speed or power to, an exactly prede- 
termined amount. It is centrifugal in action. 

The centrifugal portion of the controller is essentially 
a high-speed governor of special design, in which the 
parts are quick-acting and sensitive to minute changes in 
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speed. The transfer of power from the governor shaft to 
the secondary or indieating shaft is made directly and 
positively without waste of motion. The operating parts, 
being in continuous motion and in a state of exact bal- 
ance, are ready at all times to re- 
spond to changes in velocity. Spe- 
cial means are provided to reduce fric- 
tion in the centrifugal and other parts 
to extremely smal] amounts. 

While sensitiveness and accuracy 
have been attained, the parts have been 
designed with a wide margin of safety 
as relates to their mechanical strength 
and durability. 

This controller is also made in a 
double-acting type designed to perform 
its functions directly or to be used as a 
relay—operating an electric motor, an 
oil pump or other auxiliary device in 
overcoming heavy .mechanical resist- 
ance. It is also adaptable to certain 
.forms of remote control where its mo- 
tor can be started-and run continuously 
from the manual contra] point,at three 
fixed speeds, at one of which the controller will beinactive 
at its adjusting shaft; at one higher speed it wilt produce 
motion in an attached apparatus in a. certain direction, 
and at a lower speed the motion will be communtcated in 
a reverse direction. ae | 

& ee 


Heavy-Duty Cutting-Off Lathes 


In the illustrations are shown two forms of high-speed 
heavy-duty cutting-off lathes especially designed for cut- 
ting off and facing shrapnel and high-explosive shells. 


FIG. 1. SHELL CUTTING-OFF AND FACING LATHE 


, 1% to 3% in.; speed of countershaft, 320 r.p.m.; 
Prepress tight and loose pulleys for 4-in. belt, 14 in.; motor, 


hp. 
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The machine shown in Fig. 1 was designed for shrap- 
nel shells. The general construction will be clear from 
the illustration, from which it will be observed that the 
design follows that of the pipe lathe. 

The front part of the bed is cast with a solid bottom 
on an angle, which acts as a drip pan and catches all the 
cuttings, allowing the oil to drain off into the deep recess, 
from which it filters through to the oil well. The oil 
trough, around the outside edge of the bed, prevents any 
oil or cuttings dropping on the floor. 

The spindle rests in a headstock that is bolted to the 
bed of the machine and doweled to prevent getting out of 
line. The spindle journals are of large diameter and wide 
face, fitted and scraped to an accurate bearing. The gears 
are of wide face, the ratio being 334 to 1, while the drive 
pinion is of steel. All gears are protected by gear covers. 

The cone pulley at the rear of the machine is of large 
diameter, will take a 314-in. belt and is supported on the 
outer end by a heavy bracket bearing. This provides 


FIG. 2. 


HEAVY-DUTY CUTTING-OFF LATHE 


Capacity, 6%-in. stock; single-drive pulley, 16x6 in.; 
power required, 25 


horse- 


three bearings for the drive shaft, which is only about 40 
in. long, making a very compact and steady drive. 

The chuck is of the universal self-centering type. The 
table is rigid, having long bearings on the bed, and is 
made gibbed so that it can be set and locked; or if a small 
amount of travel is required, it can be obtained by just 
leaving the carriage slack enough so that it can be 
moved forward, or backward, by operating the handwheel. 
In this way the whole cutting-off carriage and adjuster 
can be set and locked at any place required on the bed. 

The cutting-off blocks are fitted on the carriage with 
a taper slide and gibbed, the rear block which takes the 
upward thrust having about 114 in. more bearing than 
the front. In the front block is an adjuster bush which 
is screwed in or out by a pin wrench. This permits rapid 
adjustment of the tools to each other. The tool slots in 
the cut-off blocks are 34x11% in., so that either a tool 
holder or anv size tool steel can be used. 

The feed screw is 1;‘¢ In. diameter and has a bearing 
at each end of the carringe. On the operating side 
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there is a handwheel for quick return, and on the rear 
end of screw is a bronze wormwheel for the power feed. 
The crossfeed screw is protected by a sleeve to prevent 
cuttings from dropping on the screw where exposed be- 
tween the blocks. 

The operation of the power feed is controlled by the 
feed lever, which, by a third turn up or down, operates 
a small cam, under worm housing, which throws the 
worm into mesh, or vice versa. 

The drive for the power feed is obtained from the main 
drive shaft, on which there is a three-step cone. 

The machine shown in Fig. 2 is a triple cutting-off lathe 
especially designed for cutting up ingots for high-explosive 
shells. Similarity of design with the machine shown in 
Fig. 1 will be noticed. Increased rigidity is provided. 
The spindle, which is 9 in. in diameter with an 8- and 
a %14-in. bearing, front and rear respectively, has four 
speeds. Two of these are obtained by clutch gears in the 
machine, which are operated by the lever at the operator’s 
left hand, and two through the two-speed countershaft 
supplied with the machine. The power feed is gear driven 
direct from a large steel gear on the spindle, and the cut- 
ting speed can easily be increased or decreased by chang- 
ing the gear on the feed shaft and adjusting the idle gear 
to suit. The clutches on the rear of the feed screw are 
operated by means of a fulcrum and lever handle, which 
passes right under the bed of the machine and comes up 
under each handwheel. 

The machines shown represent recent additions to the 
line made by John H. Hall & Sons, Brantford, Canada. 

& 


Automobile Show of 1916 

The sixteenth annual Automobile Show was held at the 
Grand Central Palace, New York, N. Y., on Dec. 31, 
1915, to Jan. 8, 1916, inclusive. Over 90 different manu- 
facturers of gasoline and electric vehicles had automobiles 
on exhibit, and over 250 makers of accessories also used 
show space. There were quite a number of motors partly 
cut away to show the construction of the cylinders, opera- 
tion of the valves, path of the gases and other features of 
motor design, and the trend followed in design is worth 
noting. 

One of the first noticeable facts is the lowering in price. 
A year ago the average price of the cars shown was over 
$2,000; this year it has dropped to $1,600. Most of the 
motors are now being made with block cvlinders and unit 
power plants. 


INCREASE IN NUMBER OF MULTI-CYLINDER Motors 


This year sees an epoch in multi-cylinder motor devel- 
opment. Eight- and twelve-cylinder motors are now quite 
common, and more sixes than fours are shown. 

The wheel bases average slightly shorter than those ex- 
hibited at last year’s show. The average 8. A. KE. horse- 
power rating is slightly lower, as the cylinder bores are 
smaller in diameter. The ratio, bore to stroke, is approxi- 
mately the same as last vear. 

The speeds of the motors, however, have increased, this 
being made possible by the decrease in the weight of the 
parts: an increase in motor speed therefore develops an 
actual higher horsepower than recorded bv the 8S. A. E. 
formula. The tires average smaller in diameter but larger 
IN cross-section. 

Left-hand steering and control are now used on over 85 
per cent. of the cars, which is quite a noticeable change 
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from four years ago when only 25 per cent. were so 
equipped. The Franklin is now the only air-cooled auto- 
mobile at the show. The selection type of gear set is used 

- on over 90 per cent. of the cars, the friction drive getting 
more scarce than ever. 

There are two important reasons—one apparent, the 
other obtained by investigation—to account for the marked 
decrease in the price of automobiles. It cannot be said 
that the cars are being made with either cheaper material 
or cheaper labor. The first reason is the reduction in the 
number of chassis models carried per motor. The auto- 
mobile manufacturer has made a careful analysis and those 
models which were called for the least, or which did not 
give the highest satisfaction as regards service, have been 
dropped and the public is reaping the benefit. 

The second reason is the advent of scientific handling 
of parts in the assembling departments—the result of sim- 
ilar thought to what was formerly exercised only in the 
machine shop to prevent lost motion. 


A Few SpeciaL FEATURES IN DESIGN 


There were some rather novel systems of springs shown, 
including examples of rear transverse springing, where 
the two springs are different in length so that the upper, 
being the shorter, has a faster period of vibration than the 
lower. The effect is that the shock to the car is reduced. 
Another type of spring is mounted quite high and nor- 
mallv almost flat; another is a cantilever spring with the 
center clip well forward, these features being intended 
to produce an easier riding car. 

The Fergus, a foreign car, has very distinctive lines 
and features. One is the provision for adjustment of the 
brakes; another is that the springs are inclosed in a pres- 
sure bath of oil. Simplicity of design and rigidity of 
the parts are apparent. 

The Marmon has a distinctive feature in its aluminum 
motor, the pistons and cylinder castings being made of 
an aluminum alloy, and the cylinder bores fitted with 
linings of a harder metal. The body and gear set also 
show new features. The idea evidently of the entire auto- 

mobile design is to reduce weight and still retain strength 
by the use of the lighter alloys. 


ms 
Screw Machine Consolidation 


The National-Acme Manufacturing Company has ac- 
quired the plant of the Windsor Machine Co. of Windsor, 
Vt. The present intention of the company is to continue 
at all three plants—Cleveland, Montreal and Windsor— 
along the lines heretofore followed. 

For the purpose of providing funds for an extension 
at Cleveland about completed, for contemplated improve- 
ments at Montreal, and to provide in part for the purchase 
of the Windsor property, it is proposed to increase the 
capital stock of the company at a special stockholders’ 
meeting called concurrently with the regular annual 
meeting to be held on January 20. 


After All Machines Have Been Safexuarded wherever pos- 
sible and tools have all been carefully inspected, there will 
still be the possibility of injury. Every foreman of a ma- 
chine shop should call the attention of the operators or those 
under his direction to this possibility and encourage them in 
the practice of reporting unsafe conditions on machines or 
small tools. He should try to see to it that each one takes 
the necessary precautions to prevent injury to himself or a 


fellow-workman. 
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PERSONALS 


Russell Huff, 
elected president of the Society of Automobile Engineers at 
its annual midwinter meeting in New York, Jan. 5. 


consulting engineer of Dodge Bros., was 


Charles E. Blake, for many years associated with the 
Richardson-Phenix Co., Milwaukee, Wis., has been placed in 
charge of the company’s recently established Boston office. 


Paul R. Ketzer, formerly connected with the Watson- 
Stillman Co., has been appointed Eastern sales manager of the 
Metalwood Manufacturing Co., Detroit, Mich., with headquar- 
ters in Philadelphia, Penn. 


J. W. Shepherdson has resigned as assistant general super- 
intendent of the Central Iron and Steel Co., Harrisburg, Penn., 
in order to join the engineering division of the Morgan Con- 
struction Co., Worcester, Mass. 


George Paterson, general superintendent John Goodison 
Thresher Co., Sarnia, Canada, has resigned, having accepted 
the position of gencral superintendent with the National 
Manufacturing Co., Brockville, Canada. 


Martin G. Sperzel has resigned his position as sales engi- 
neer for the Standard Roller Bearing Co., Philadelphia, Penn., 
and has accepted a similar position with the Royersford 
Foundry and Machine Co., Royersford, Penn. 


A. F. Blouin, for eight years ceramic engineer of the Abra- 
sive Material Co., Philadelphia, Penn., and factory manager 
of the Cortland Wheel Co., Cortland, N. Y., for five years, has 
been appointed factory manager of the Springfield Grinding 
Co., Springfield, Mass. 


OBITUARY 


William Turner Lewis, second vice-president Mitchell- 
Lewis Motor Co., Racine, Wis., and one of its founders, died 
on Dec. 30, aged 75 years. 


Carles Cooke Scaife, president of the William B. Scaife & 
Sons Co., Pittsburgh, died Dec. 30 at his home in that city, 
aged 72 years. Mr. Scaife was a native of Pittsburgh, and 
was identified with the business for over 50 years. 


Ole N. Troofen, whose “steam-engine investigations” thesis, 
written at the University of Wisconsin in 1907, attracted 
international attention, and is now incorporated in engineer- 
ing handbooks, died in Brookings, S. D., on Dec. 21, 1916. Mr. 
Troolen was in his thirty-fifth year. 


BUSINESS ITEMS 


The H. W. Caldwell & Son Co. has opened a sales and en- 
gineer ne Office at 711 Main St., Dallas, Tex., in charge of 
. C. Van Arsdell. 


The Allfed Machinery Co. of America, 55 Wall St.,: New 
York, announces a change of address by its Paris office. The 
Paris office and showrooms are now located at 19 Rue de Ro- 
croy. The new quarters are in the vicinity of the Gare du 
Nord and in the center of the machinery district. 


The Bullard Machine Tool Co., Bridgeport, Conn., is bulld- 
ing a concrete and steel addition to its plant to cost about 
$100,000. It will be 268 ft. by 50 ft., first story having two 
crane sections, second and third stories to be machine rooms, 
and in the fourth story will be the main offices of the com- 
pany, drawing room and shop executives’ offices. 


The Springfield Grinding Co. has been organized to manu- 
facture a complete line of grinding wheels, with headquarters 
at Springfield, Mass., and factory at Chester, Mass., coverin 
100,000 sq.ft. of floor space. The plant is fully equipped an 
under the direction of Factory Manager A. F. Blouin, for eight 
years ceramic engineer of the Abrasive Material Co., Philadel- 
phia, and for five years factory manager of the Cortland 
Wheel Co., Cortland, N. Y. The following are the directors 
and officers: Dwight O. Gilmore, presen {s also president 
of the Hampden Savings Bank pringfield, director of the 
Union Trust Co., Springfield also director of the Chapman 
Valve Co., Indian Orchard, Mass.; A. D. Robinson, vice-presi- 
dent, and who will devote his whole time to the general man- 
agement of the company; C. J. Wetsel, treasurer, Is also treas- 
urer of the Van Norman Machine Tool Co., Springfield, Mass., 
and until recently treasurer of the Baush Machine Tool Co., 
Springfield; Charles G. Gardner, secretary, is a member of the 
law firm of Gardner, Gardner & Stoddard, Springfield; Frank 
Page, director, is president of the National Equipment Co., 
Springfield, Mass., and president of the Van Norman Machine 
Tool Co., Springfield, is a director of the Springfield National 
Bank and is president of the Springfleld Board of Trade. The 
product will be sold under the trade-mark of “Maxf.”" 
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PIG IRON—Quotations were current as follows at the 
points and dates indicated: 


Jan. 7 Dec. 10 Jan. 7 
1915 1915 1915 
No. 2 Southern Foundry, Birmingham. $15.00 $14.00 $ 9.50 
No. 2 X Northern Foundry, New York 19.50 18.50 14.25 
No. 2 Northern Foundry, Chicago.... 18.50 18.00 13.00 
Bessemer, Pittsburgh............... 21.95 19.45 14.70 
Basic Pittaburgh................... 18.95 18.45 13.45 
No. 2X, Philadelphia............... 19.75 18.25 14.25 
No. 2, Valley furnace. . 18.50 17.50 13.00 
No. 2 "Southern, Cincinnati..... 17.90 17.40 12.40 
Basic Eastern Penn.. eee Ea aes 19.50 18.00 13.50 
Gray forge, Pittsburgh.. Ore ea eee 18.45 17.95 13.45 
MISCELLANEOUS METALS—NEW YORK 
an. Dec. 10 Jan. 2, 
1915 1915 1914 
——- ———Cents per pound 
Copper, electrolytic (carload lots). . 24.00 19.7 13.25 
SFr alas che grea he he da ted nk eR ey oe tater t8 41.00 37.25 33.25 
ie uals Mica KS hvo Aie Bi hea Ree eee 5.90 5.25 3.80 
Spelter..... boalatgiis, acter ds sane tavecanaee a ccbid 18.00 15.00 5.85, 
pper sheets, base................. 30.00 25.00 18.50 
Copper wire (carload lots).. sorcie cab cate 30.00 28.25 14.25 
Brass rods, base................-+.- 35.00 27 .25 13.00 
Brass Pipe, base.......... cece eee eee 38 .00 32.00 15.50 
rass sheets.................-2-6-.. 35.00 27.25 13.25 
Bolder 4 and $ (case lots).. 26.50 23.50 21.00 . 
ST. LOUIS 
Lead ......... ee eee 23.8714 Spelter ..... cc cc cee eee 40.87% 
MONEL METAL—The following prices hold: 
Mill Lengths 8 Ft. and Over 
10,000 6,000 2,000 500 Less than 
Lb. Lb. Lb. Lb. 500 Lb 
Size, of a Size of a Size of a Size of a Sise of a Size 
In. and Over and Over and Over and Over and Over 
Rounds—Squaree ————_Cents per Pound 
— ypy............... 31.50 32.00 32.50 33.00 36.00 
es Ws bed ew ees 31.25 31.75 32.25 32.75 35.75 
COTE HA CEs ees 31.00 31.50 32.00 32.50 35.50 
1H to 2%........2....0.0. 31.75 32.25 32.75 33.25 36.25 
un 
3 to 3... 32.50 33.00 33.50 36.00 37.00 
uares 
Bf rertedea lies ee a 32.50 33.00 33.50 36.00 37.00 
Rounds 
3} to 34... 32.25 32.75 33.25 35.75 36.75 
uares 
3yy to Lda orate 32.25 32.75 33.25 35.75 36.75 
Roun uares 
4 two4#....... 33.00 33. 50 36.00 36.50 37.50 
5 to 36.00 36. 50 37.00 34.50 38. 50 
7 36. 50 37.00 37.50 38.00 39.00 
Flats.... 32.50 33.00 33.50 36.00 37.00 


Flats not t rolled wier’ than 6 in. or less than } in. thick. 
Hexagon Bars two cents (2c) per pound over corresponding size of round rods. 


For cutting to any specified length not shorter than 1 ft. 
add lc. per lb. 


The scrap allowance ifs 18c. per lb. delivered at works. 


STANDARD PIPE— 


Fee Discount ; ae 
r-——Black——_, --Galvanized— 
Jan. 7, Jan. 7, Jan.7, Jan. 7, 
1916 1915 1916 1915 
%. to 2-in. steel butt welded. Us 81% 62%% %T214% 
214- to 6-in. steel lap welded. 769% 80% 61445 FT2%% 
At the above discounts, the net prices follow: 
ents 
r-——Black——_, 7—Galvanized— 
Jan. 7, Jan. 7 Jan.7, Jan. 7, 
Diameter, In. 1916 1915 1916 1915 
Ae ~ ays Odachedey ns aed A reeras eerie RR ea aire ee 2.65 2.20 4.31 3.15 
Be hh Pd Spice SA 1s de Bde ote lng Aid pede ctu 3.91 3.24 6.37 4.67 
De Beas eae en ee er OS 5.29 4.38 &.62 6.30 
BUS tenet bh eta be & Go ea Wes Seon Ray aes ee 6.33 5.25 10.31 7.55 
De ANE i cers he deh Bi took ipa as or eden oe 8.51 7.05 13.88 10.15 
De, Se RUE Sa Maes oe Pate Bie Ee S 14.04 11.70 22.52 16.70 
i. ales x hee S evan ae Ayceit Disease ack 18.36 15.25 29.45 21.80 
4 Big ent seed, eed a sates ere ctatardir as encanto tes OO 21.80 41.97 31.00 
5 eee ee ees ee te ee 35.52 29.60 56.88 42.20 
Be seh a aiarsceas caste shaw'a Salk: Ba souare ean es 46.08 38.40 73.92 54.60 


SAL SODA—The quotations below are per 100 lb. at the 
Reece Coslenated: 


Pnadcipnia. 


ANTIMONY—For spot delivery on Chinese and Japanese 
brands, duty pald 43c. per lb. is asked. 


STEEL SHEETS— 


Cents per Pound 
Sheets from Warehouse, New York 


Black Jan.7,1916 Dec. 10,1915 Jan. 8, 1915 
No. 12 e@eees#s e eee eo@ e 2.90 2.70 oe 
ING. 214 oo Fos ee oe wee 3.00 2.80 me 
INO. AG) os 648s 66s WERE ASS 3.10 2.90 2.35 
Nos. 18 and 20........... 3.15 2.95 2.40 
Nos. 22 and 24........... 3.20 3.00 2.45 
Ne Dre wich a oie ie ese ke re haere 3.25 3.05 2.50 

© eat ess. Sea teen & 3.35 3.15 2.60 

Galvanizea 

Be eu hace Aen Ochi, Grade neg 5.05 4.80 3.05 
No: DO! eke cieae Mee ark nek e 5.20 4.95 3.20 
NOs. 528 ic it eo ein fea wae 5.50 5.25 3.50 


ZINC SHEETS—The following prices prevall: 


Quantity Cents per Lb. 


Carload lots, f.o.b. mill... .......... 0. ee ees 22.00 
In casks, New York..... i eer ta as intetues id Redem inte: Big edi 23.69 
Broken lots, New York.................0006: = Le 22 Ou 


SEAMLESS DRAWN TUBING—As LA ae £0 press, 2c 
base price is 35c. for brass and 35ic. for cop .or Immediate 
stock shipment 3c. is added, which gives t ° following quota- 


tions: 
Cease per Pound———Y 


CFR a OR 
ora ies yan: 3, Jan.7, Jan. 8 

Diameter, In. 1916 1915 1916 1915" 
MOO avatar uae ...- 38.00 20.00 88.00 16.00 
Be 8 soi att Watt aoe eras Ot ee teas . 38.00 21.00 38.00 17.00 
Bo in ited oak se lois nt a eas etl ae tee rat tere 39.00 21.50 39.50 17.50 
eo ex Bik aaa larger ate Mcoael angioedema 40.00 22.00 40.50 18.00 
BONN bl) rcica Get kek lant a Pvae ds . 42.00 23.00 42.50 19.00 
|; ete oe ete ey eee ee ee RA oe ae . 44.00 24.00 44.50 20.00 
Co eee oie ois eed eee . 46.00 27.00 45.50 23.00 
Me os A eet gedaan Uitne & Paecdat ate 47.00 29.00 47.50 25.00 
BU an edie td ime w ee hanes 49.10 31.00 49.60 27.00 


OLD METALS—tThe following are the dealers’ purchasing 
prices in New York: 


-————— Cents per Pound —————_, 
Jan. 7,1916 Dec. 10,1915 Jan. 8,1915 


Copper 
Heavy and crucible...... 18.50 16.50 11.00 
Heavy and wire.......... 18.00 16.00 10.75 
Light and bottoms....... 15.50 14.00 9.75 
Lead 
HGQVY 6636 aseee See Res 4.75 4.50 3.30 
GUS Graken Geter at arie beeen 4.50 4.25 evs 
Brass 
Heavy > sas¢nsentasuts toys 12.50 11.50 8.00 
LAG. 2354-064 SENS e Ree Sas 10.00 9.50 6.75 
No. 1 yellow rod turnings 12.50 12.00 rae 
No. 1 red turnings....... 2.00 11.00 dite 
ZANG.. BAK one ers meee awe 12.00 10.00 3.90 


COKE—Below are the prices per net ton at ovens, Con- 
nelisville, and cover the past four weeks: 


Dec. 18 Dec. 25 Jan. 1 Jan. 8 
1915 1915 1916 1916 
Prompt furnace... [$2.50 @3.00/$3.00 @3.50/$3.00@3.50 oe: 2508, 50 
Prompt foundry...!| 3.25@3.75| 3.50@4.00! 3.50@4.00 


STEEL SHAPES FROM JOBBERS’ WAREHOUSE, NEW YORE 


Jan. 7, | Dec. 10, | Jan. 9, 
1915 1915 1914 
Cents rt pound————_—___ 
Steel angles base..............200-. 2.50 .40 1.90 
Steel T’s base........ 0. cc ee ere eens 2.55 2.45 2.10 
Machinery steel (bessemer).......... 2.50 2.40 2.05 


The above prices are for angles 3 in. by % in. and larger 
and tees 3 in. and larger. 


TURNBUCKLES—On sizes smaller than 1% in. diameter, 
50% off list is charged, and on 1% up to 2 in. diameter 405%. 
At this rate prices follow: 


Size In. Size In. Size In. 
re ee nee $0.20 er ee re $0,375. (29s csv eerste $0.90 
Sli. ‘petiadacen arate aoe Pa | | ee ee 44 rao koe hse 1.05 
Wy, Je aida Uh tp See IN et ae Sot ao 50 Cee ren ree 1.20 
Be, ei eioat manee woo Lege gacws eked e .05 Lye ee seas 1.35 
te, seus ere ha as ee (ae re ye 828. “25 “eraquwesns 1.59 

The above prices are for buckles having right and left stub 
ends and with openings between the heads emasuring 5 in. 


ROLL SULPHUR in 360-lb. bbl, 
$2.15 per 100 Ib. 


sells in New York at 


COTTON WASTE—In New York, the prices below hold: 
Cents per Pound 


8.50 @ 9.50 
6.50@ 8.00 


White 


ey 


re ee ey 


COPPER BARS—The base price is 3le. per lb. 


January 13, 1916 


WELDING MATERIAL (SWEDISH)—Prices are as fol- 


lows: 
Welding Wire Cast-Iron Welding Rods 

Cents Cents 
per Lb. es per Lb. 
. oa. fe, %. ge, ..-- 8.50 % by 19 in. long...... 22.00 
Oo. 8, f and Neb Gee by 12 in. long...... 26.00 
Mi) cease aud. yr ee. ae at So eae 10.00 by 19 in. long...... 20.00 
ores rae er So Rasa ao oe by 21 in. long...... 20.00 
Yo Ng Mand w---:2: i709 0 Vanadium Wire in Coils or 

NOs 20) oor une kas 16.00 Sticks 
Special Welding Steel = M122... 22 2DIIDIT111 13500 
Me. ho as.be detaede ta, Wiel fa wie acann eas 33:00: AQ 64644504645 be waeees a 14.00 
Qe bbs Sik ee ee we Se Rs 30:00. Sy seein oe eS hae EGS 12.00 
ee re ee ee en ee ee 28.00 ; and larger.......... 11.00 


The above prices are subject to change according to quan- 
tity and shipment desired. 


WROUGHT WASHERS—From New York warehouse the 
present quotations for round plate washers is $5 from list 


price. At this rate the following prices hold: 
Diam- Price per Diam- Price per 
eter, In. 100 Lb. eter, In. 100 Lb. 
Bee eiitung tig ni Set aie at acatee $9.00 Lae ace eta $ daienns $4.30 
Lae ere arene S aces 7.20 1, aoe Mean 4.20 
Shae. BA ete head ag tate, to oy rea a has 6.40 re A Oar eee eye 4.10 
Ll Sa See ele iace eee ene 4 5.50 2%: Cabs Cg Be ut 8 wae 4.00 
re, epee ieee ere Y 4.40 . 4, 4%, 4%....00.. 4.50 
VS hk oi ok eh ee sere 4.80 8, 31%, BI... ee eee 4.20 


Cast-iron washers are $2.25 per 100 Ib. 


CARRIAGE BOLTS—On % by 6 in. and smaller 65 and 10% 
off list is allowed; for larger and longer sizes 60% off list is 
charged . At this rate the price per 100 is as follows: 


= 277- Dil amet er—————ccrx1 


Length 4 Y's % Ye 16 56 a 
PIG - 1s os eee eee $0.32 $0.44 $0.60 $0.88 ssiitrans Bt Nets Saat 
2 Min seeds .35 48 .65 .96 Sobraise aes Shas 
246 Is Jeaeee kin .38 52 .70 1.04 $1.80 $2.30 $3.40 
3 is nesses 41 .55 .75 1.12 1.41 2.45 3.60 
Sig im. ......... 44 .59 .80 1.20 1.52 2.60 3.50 


MACHINE BOLTS—From New York warehouse, on sizes 
from % in. by 4 in. and smaller 70% off list is discounted; 
for larger and longer sizes 60% is allowed. These quotations 


are for bolts having square heads and square nuts. At this 
rate prices per 100 are as follows: 
a Diameter 

Length vA % & % yy 1In 
1% im. ........... $0.51 $0.72 $2.08 $3.08 $4.20 $6.04 
2 Ps nei eee ue .53 : 2.23 3.30 4.48 6.40 
Oty. IN 6 se eased .56 82 2.38 3.52 4.76 6.76 
3 INS octet Se 555 .58 86 2.53 3.74 5.04 7.12 
S46 ihe 645 eee sake 61 91 2.69 3.96 5.32 7.48 


Bolts, 1% and 1% in. by 3 in. and up to 12 in. take 50% off 
list. On longer lengths a special pound price is quoted. 

With cold-punched square nuts 50% is discounted from 
list, with hot-pressed hexagon nuts up to 1 in. by 30 in. 50 
and 10%; up to 1 in. diameter, cold-punched hexagon nets 50%. 


Buttonhead with hexagon nuts sell at 50% off list, as do 
hexagon head with hexagon nuts. 


TAP BOLTS—tThe following are for delivery from New 
York warehouse, the present discount being 30% from list. 
These are for tap bolts with hexagon heads: 


Length Aa Price per 100——_—_—_——_—____,, 
oF —_ - ——_——————-Diameter——_—_——_—_> 
Screw % 1's % 1s % 5% % 5% 1 
Pi, 2... $0.77 $0.88 $1.04 $1.23 $1.54 $2.31 $3.23 $4.62 $6.16 
) ee 81 .93 1.09 1.30 1.62 2.40 3.385 4.77 6.35 
2 : S5 .97 1.08 1.37 1.69 2.49 3.47 4.93 6.55 
2% (.t 89 1.02 1.20 1.44 1.77 2.58 3.58 5.08 6.73 
2m 1. .93 1.07 1.26 1.52 1.85 2.68 3.70 5.24 6.93 
2, =. 96 1.11 1.31 1.58 1.93 2.77 3.81 5.39 7.12 
3 ee 1.00 1.16 1.36 1.65 2.00 2.86 3.92 656.54 7.32 
3% ne hake 1.21 1.41 1.72 2.08 2.96 4.04 5.70 7.51 
3 ly E wena he 1.47 1.79 2.16 3.05 4.16 5.85 7.70 
3% Sas a : siacts 1.86 2.23 3.13 4.27 6.00 7.89 
4 ye ceoi os mates : hes 2.31 3.23 4.39 6.16 8.09 
ALU MINUM— Quotations are as follows in ton lots: 


Cents per Pound 


No. 1 wireim 98-99% 2.0. ccc cece cence wee 54.00 to 56.00 
Pure 98-996 remelt............ cc cee cence wee 53.00 to 55.00 
No. 12 alloy remelt.......... 0.2... cc eee eee eee 44.00 to 46.00 


Jobbers usually charge 2c. per lb. over the above figures. 


WIRE ROPE—On this material the following discounts are 
for warehouse delivery, New York: 


GaAlWwaniZed: <6 s0 6 ss Sete Bs RE eee ee eRe eRS 
Pee ee ee ee ee 50 and 21s ¢ 
Special brands, bright............-..6. eee eeeee 5214 % 


BABBIT METAL—In New York, quotations are as follows: 
Cents per Pound 


55@60 
25 @ 30 


Grade 
Bemut ...---- 
Commercial 

R SHEETS—Hot rolled 16 oz. (large lots) base pr 
Ib Olas cold rolled, 14 oz. and heavier, add lc. extra per Ib. 
to the above; polished takes lc. per sq.ft. extra for 20 In. 
widths and under; add 2c. per sq.ft. for over 20 in. 


LS—Prime winter lard oll sells at 94@98c. per gal. in 
5-bEl. lots; cottonseed crude, f.o.b. mill, 55c.; and linseed, raw, 


in carload lots, at 66c. 


co AWN STEEL SHAFTING—To consumers requir- 
ing OF ed lots the price is 25% off list. 


ee ee eee ee ee 


a ee ee ee a 
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TIN PLATES—tThe following prices are in effect: 
Coke tin plate, 14x20: Price per 100 lb. 


Es o> techs aatsdecas eo esate he Dee iee ew nasi Sea a ee a es 3.75 

Pee LO Tal Ds oboe ke access Geta te be baton 8 eae te ai OS oa 3.90 
Terne plate, 20x28: ° 
Base Net Base Net 

Weight Weight Coating Price Weight Weight Coating Price 
100-lb 200 8 6.90 I. C. 226 20 9.70 
I. C. 214 8 7.20 I. C. 281 25 10.70 
I. X. 270 8 9.00 I.C. 236 30 11.50 
1, 218 12 8.40 ] He 241 35 12.50 
} Oe oe 221 15 8.90 1..€. 246 40 13.50 


Crosses—90c. for each cross, added to price for I. C. 20x28. 
Pure palm oil process—Extras of $1 for 20x28. Odd sizes— 
Regular sizes are 14x20 and 20x28 only; other sizes 10c. extra, 
unless order 100 base boxes per item, for shipment in 50-lb. 
lots not over 60 days apart. 


NUTS—On hot pressed square nuts 5 off list is allowed 
and on hexagon $4.20. At this rate, the following prices hold: 


Hot Pressed Hexagon 


Hot Pressed Square 


Short Per 100 Lb.—\ Short -—Per 100 Lb.—~ 

Diam. Blank Tapped Diam. Blank Tapped 

odie Meanie i axe oe $11.00 Mod WEP ot sents Rink og $16.70 

Rees Sacra ee, $7.0 8.50 Ace ttde Men atta ani. scat ee 10.30 

i eee aaa oes 5.00 5.90 h ........... $6.40 6.40 

Saheim iat ar Bee 4.00 4.70 1 ia iikes et ar ahsas totes .20 4.80 

TA eco eee eek ,50 3.90 lyy, 15%. 13%, 2 4.10 4.70 

ly, 1%, 132, 2 3.40 B80 Qe soice eee wes 4.20 4.90 

3% ne Sard eee 3.50 4.00 2% ........... 4.50 6.30 
Oe aa era Weak we 3.80 4.40 

Semifinished nuts sell at 75% off list. 


On cold-punched square nuts, $3.50 from list is deducted, 
and on hexagon, $4.50. At this rate the following prices hold: 


c——————Cents per Pound 


-—— Square ——, 7 Hexagon——_, 

Bolt Blank Tapped Blank apped 
MG EE ee eee ee ER ees 16.50 18.50 22.50 25.00 
fe Eat yates See eee 14.50 16.00 19.50 21.50 
Re ee eer eee ee ee 11.00 12.10 14.00 15.60 
fe Se tas Ae tae anh ONS e tie OO 10.50 11.40 13.50 14.80 
Bi” eats a a SS) Soe a ee ae el 7.80 8.50 9.50 10.50 
iat Sige Sere ie nar eon 7.80 8.49 9.50 10.40 
eee eer ee eee 6.50 7.00 8.00 8.70 
er ee eee ere 6.20 6.60 6.90 7.50 
OME > Wis he Raids be petite Sogn ides ete 6.10 6.50 6.60 7.20 
BS Shiba ae Wee sees tes 6.10 6.50 6.60 7.20 


RIVETS—On this product the following discounts from 
list and prices are in effect: 


Discount 
Steel tank 7, and smaller........ 0... . cece ee eee 70% 
PLAIVIVOG! ie atiick aia Pek KOS SORE RSL OR OEE eS 10% 
Price per 100 Lb. 
Button heads, %, %, 1 in. diam. by 2 in. to 5 In. $4.00 
Cone heads, above SizeS............-. 0c eeaee 4.10 
Extra per 100 Lb. 
1% to 1% in. long, all diameters.............. 0.25 
5 in: GiamMeter cokes a ewe kb eee hei e eee eee 0.15 
16: AN: CIAMeCter s 36.6 es ease eh ee ok ae 0.50 
1 in. long and Snorter........... cc. cece eee eens 0.50 
Longer thal 5:1 coe bei hb ee eee es 0.25 
Less than Ke@8... . «666s ode bi oa eee en a ee Oka ws 0.50 
Countersunk heads .......... cee eee cece teens 0.50 


COACH OR LAG SCREWS sell at 70 and 10% off list. At 
this rate the following prices hold: 


Price per 100—Conical or Gimlet are 


at 
Length YyYand;y; % Yo % % and & % L 
Vie: 2 gedoatax 61 73 85 8 1.01 i Salm a ee 
Nae mass 66 $0 8 8©.94— 1.11 1.62 a Ba eae 
Oe ee seated 715 $7 1.02 1.21 1.755 2.48 ek, oa 
Bo oak Ol oes 67 94 1.11 1.30 1.89 2.67 4.05... 
UG: 4 aM geass $2. 1.01 1.20 1.40 2.025 2.86 4.32 65.94 
, Se ere sane LSS 1.08 1.28 1.50 2.16 3.05 4.59 6.29 
ie ae ren 93 1.15 1.387 1.595 2.295 3.24 4.86 6.64 
Be ee Ook acces 985 1.22 1.455 1.69 2.43 3.43 656.13 6.99 
Blbe cei too btn 1.04 1.29 1.54 1.79 2.565 3.62 5.40 7.34 
Gio Pada aeten 1.09 1.36 1.63 1.89 2.70 3.81 5.67 7.695 


BOLER TUBES—From Pittsburgh the following are the 
less-carload basing discounts for lap-welded boiler tubes: 


Size Discount Size Discount 
1% and 2 Pick aes es 57% 3% to 4% in......... 66S 
Og MNase eael es 2 ee 54% 56 and 6 In........... 59% 
2144 and 2% in....... 60% 10 138-16 eee 56% 

3 and 3% in....... 65% 


Above discounts apply to standard gages and to even gages 
not more than 4 gages heavier than standard. For long tubes 
charge 10% net extra as follows: 1% in. size over 18 ft. and 
not exceeding 22 ft.; 2 to 3 in. sizes over 22 ft. and not exceed- 
ing 24 ft.; 3% to 13 in. sizes over 22 ft. and not exceeding 25 ft. 


NICK EL—Manufacturers quote the following prices: 
Cents per Pound 

45.00 

50.00 


Ordinarv -@rade: 24466424 syse ke OEE ew Cee es 
Electrolytic 


Pr ee ee ee ee ee eS 


BAR IRON—Prices are as follows at the places named: 
Cents per Lb. 


Pittsburgh, mil] 2.0... . cece eee eee eee 1.95 @ 2.00 
NOW VO. 4.65 6346S been Ge Ree eR LORE ENO ES ESR 2.100 2.15 
From storehouse, New York............-00eeeee8 2.40 @ 2.50 

NAILS—Wire nails f.o.b. Pittsburgh sell at $2.10; gal- 


vanized 1 in. and longer, $4.10, and shorter, $4.60. These prices 
are to regular customers and delivery is made at the mill's 
convenience, 


Se ee 
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New and Enlarged Shops 
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If you are in need of machinery or supplies, the firat thing to do is to consult the Buying 


Section. 


If you cannot find just what you want, send us particulars, and we will be 


glad to publish it free of cost, thus putting you in touch with reliable manufacturers. 


METAL WORHING 


NEW ENGLAND STATES 


The contract has been awarded for the construction of an 
addition to the plant of the United Injector Co., manufacturer 
a steam forges and electrical supplies, 23 Water St., Boston, 

ass. 


Press reports state that the Simplex Wire and Cable Co., 
Cambridge, Mass., contemplates the construction of a new 
factory building. 


The contract has been awarded for the construction of a 
2-story, 59x60-ft. addition to the cotton mill at Fall River, 
Mass., of the American Printing Co. Estimated cost, 38,000. 


The R. B. Phillips Co., Liddlesex St., Lowell, Mass., is equip- 
ping a plant for the manufacture of munitions. 


An addition to be used as a machine shop Is being con- 
structed to No. 3 plant of A. D. Ellis & Sons, Monson, Mass. 


The Saco Lowell Shops, manufacturer of textile machinery, 
is building a l-story, 112x144-ft. foundry at Newton Upper 
Falls, Mass. Noted Jan. 6. 


William E. Gove, 254 Lafayette Pl., Salem, Mass., will con- 
struct a l-story machine shop on New Derby Bt. 


The Yankee Farm Tractor Co., recently incorporated, will 
construct a factory at Westfield, Mass., for the manufacture 
of tractors. E. R. Pendleton, Pres. 


The Carl G. Westlund Co., Worcester, Mass., manufacturer 
of split safety clutches for overhead motors, plans to con- 
struct an addition to its plant on Millbury St. 


The Swiss Cleaning Co., Providence, R. I., will construct 
two factory buildings. 


The contract has been awarded for the construction of a 
5-story, 50x260-ft. machine shop at Bridgeport, Conn., for the 
Bullard Machine Tool Co. Noted Nov. 18 and Dec. 30. 


The Fafnir Bearing Co., New Britain, Conn., is building 
an addition to its plant. 


Work will soon be started on the construction of an am- 
munitnon plant for the Marlin Fire Arms Corporation, Willow 
and Nicoll St., New Haven, Conn. 


Plans are being prepared for the construction of a factory 
at Plainville, Conn., for the Rockwell Drake Co., manufacturer 
of ball bearings. 


MIDDLE ATLANTIC STATES 


The contract has been awarded for the construction of a 
2-story, 100x185-ft. factory for the Ward-Leonard Electric Co., 
Bronxville, N. Y. Estimated cost, $35,000. 


The contract has been awarded for the construction of a 
2-story addition to the plant of the Pierce-Arrow Motor Car 
Co., 1661 Elmwood Ave., Buffalo, N. Y. Estimated cost, $12,000. 
Noted Dec. 23. 


Plans are being prepared by John C. Wandell, Arch., 5 
Court Sq., New York, N. Y. (Borough of Et 0 for a 
garage on Lexington Ave. for Henry C. Heissenbuttel. Esti- 


mated cost, $20,000. 


Plans have been prepared by William Higginson, Arch., 
17 Park Row. New York, N. Y. (Borough of Manhattan), for 
a 3-story factory at Long Island City, N. Y. (Borough of 
Queens), for the Degnon Realty and Terminal Improvement 
Co., 30 East 42d St.. Manhattan, to be leased by the Rome 
Metallic Bedstead Co., 149 Broadway, Manhattan. 


The McKinnon Chain Co., North Tonawanda, N. 
construct an addition to its plant on Fillmore St. 


Plans are being prepared by Russell & King, Arch.. Snow 
Bldg., Syracuse, N. Y., for a factory for the Dynetto Electric 
Co. Estimated cost, $4,000. 


The contract has been awarded for the construction of a 
2-story munition plant for the Cannister Co., Phillipsburg. 
N. J. Estimated cost, $20,000. 


The Colburn Machine Tool Co., Franklin, Penn.. will con- 
struct a l-story factory in the spring. Estimated cost, $10,000. 


The Weimer Machine Co., Lebanon, Penn., has awarded te 
contract for the reconstruction of its shops recently destroyed 
by fire with a loss of $100,000. Noted Nov. 25 and Dec. 30. 


Willlam Cramp & Sons Ship and Engine Building Co., Phil- 
adelphia, Penn., is in the market for machine tools. 


The contract has been awarded for the construction of 7n 
addition to the plant of the General Smelter Co., Richmond 
and Westmoreland St., Philadelphia, Penn. 


.Fire, Jan. 2, destroved the factory of John M. Mellov & 
Sons, 1419-21 Spring Garden Ave., Philadelphia, Penn., manu- 
facturer of sheet metal. Loss, $100,000. 


Simon & Arnold, Philadelphia, Penn., 
1-story, 110x120-ft. garage on Wayne Ave. 


The J. S. Thorn Co., Philadelphia, Penn., Iron and metal 
workers, will construct a 2-story, §0x225-ft. factory and vllice 
building on Allecteny Ave. Estimated cost, $25,000. 


Y., will 


will construct a 


According to press reports the Clairton Steel Co. will 
enlarge its plant at Pittsburgh, Penn. 


Fire, Jan. 2, destroyed the garage of J. S. Seaman, 151 
Roup St., Pittsburgh, Penn. Loss, $15,000. 


An addition will be built to the plant of the Light Manu- 


facturing Co., Pottstown, Penn., manufacturer of automobile 
motors. 


The Shenango Machine Co., Sharon, Penn., will build an 
addition to its plant on North Water St. 


The contract has been awarded for the reconstruction of 


re Alice Furnace of the Valley Mold & Iron Co., Sharpsville, 
enn. . 


Duhring, Okie & Ziegler plan to construct a 3-story, 160x 
200-ft. garage at Wilmington, Del. 


Bids are being received by W. C. Nichols, Arch., Oxford 
Bldg., Washington, D. C.. for the construction of a 3-story 


eC for the Mt. Pleasant Garage Co. Estimated cost, 


SOUTHERN STATES 


The Richmond & Rappahannock River Ry., Richmond, Va., 
has awarded the contract for the construction of a workshop 
and supply department. 


The contract has been awarded for the construction of a 
2-story, 120x140-ft. machine shop at Salem, Va., for the Comas 
Cigarette Machine Co. Estimated cost, $30,000. Noted Jan. 6. 


The contract has been awarded for the construction of 
two continuous two-mill rolling mills at Weirton, W. Va., 
for the Phillips Sheet and Tin Plate Co. 


A. A. Wood & Sons Co., manufacturer of tools; Atlanta, 
Ga., plans to construct a foundry and would be glad to 
receive prices and catalogs of equipment. 


The St. Louis, Iron Mountain & Southern Ry. will con- 
struct a machine shop at Monroe, La. 


The McNaughton Grate Bar Co., Maryville, Tenn., plans to 
enlarge its foundry. 


R. B. Hume, Scott St., Covington, Ky., 
large garage on Fifth St. 


Revised plans are being prepared by F. J. Manley, Arch., 
601 City National Bank Bldg., Lexington, Kv.. for a 1-storyv 
SC sinota Ky., for Gentry & Hayden. Estimated 
cost, e 


Plans are being conagidered by the Kentucky Wagon Manu- 
facturing Co., Louisville, Kyv., manufacturer of wagons and 


implements, for equipping its plant for the manufacture of 
automobiles. 


will construct a 


MIDDLE WEST 


The contract has been awarded for the construction of the 
first unit of the plant of the Hercules Motor Manufacturing 
Co., Canton, Ohio, for the manufacture of engines, tractors, 
etc. Noted Dec. 9 and Jan. 6. 


Plans are being considered by the Rath Metal Products Co., 
Chillicothe, Ohio, for the enlargement of its plant. 


Press reports state that a company to be known as the 
Fahnestock Manufacturing Co., has been organized at Pitts- 
burgh, Penn., with a view to constructing a molding foundry 
at Cincinnatf, Ohio. 


The Mal-Gra Castings Co., Cincinnati, Ohio, has purchased 
the plant of the Scott Stove and Furnace Co., Cincinnatl, and 
will enlarge same. J. W. Brown, Cincinnati, and M. H. Mc- 
Lean, Covington, Ky., are interested. 


The plant of the G. A. Schacht Motor Truck Co.. is being 
moved from Spring Grove Ave. to Gest and Evans St., Cin- 
cinnatl, Ohio, to Increase its manufacturing facilities. 


We have been informed that the John Steptoe Shaper Co., 
manufacturer of machine tools, Cincinnati, Ohio, will soon be 
in the market for a horizontal boring machine, 3-in. flat turret 
lathe and 2-in. flat turret lathe for the proposed new addition 
to its plant. Noted Dec. 30 and Jan. 6. 


The Allyne-Ryan Foundry Co., Aetna Rd. and East 91st St. 
Cleveland, Ohio, Is building $ additions to its plant. Estimated 
cost, $15,000. Noted Jan. 6 


Vincent Geraci, 806 Woodland Ave., Cleveland, Ohifo, has 
been granted a permit for the construction of a 1-story garage 
at 1312-16 Woodland Ave., estimated to cost $10,000. 


The Globe Machine and Stamping Co., 1250 West 79th St., 
Cleveland, Ohio, will build an addition to its plant at 1245 
West 78th St. Estimated cost, $10,000. 


The H. A. Lozier Co., Cleveland, Ohio, will construct a new 


nutomobile factory. H. A. Lozier and Frank H. Ginn are in- 
terested. 


Plans are being considered by the McIntyre Manufacturing 
Co., Columbus, hio, manufacturer of internal combustion 
engines, for the enlargement of its plant. 


Plans have been prepared for the construction of an agda@li- 
ben to the plant of the Solar Metal Products Co., Columbus, 
rio. 


January 13, 1916 


The Lima Steel Casting Co., Lima (Lima post office), will 
enlarge its plant at East Lima, Ohio. 

The Seneca Wire and Manufacturing Co., Fostoria, Ohio, 
will enlarge its plant. Estimated cost, $10,000. 

The Whitaker-Glessner Co., Portsmouth, Ohio, is having 
plans prepared for the construction of a series of cold-rolling 
sheet mills at New Boston (Portsmouth post office). 

The Newport Rolling Mill, Newport, Ohio, will build an ad- 
dition to its plant. 

The Farrell-Cheek Steel Foundry Co., Ohio, 
plans to enlarge its plant. 

The Doehler ie astne Co., New York, N. Y. (Borough of 
Brooklyn), and Toledo, Ohio, has awarded the contract for 
the conernuction of its new factory buildings at Toledo. Noted 
Nov. ‘ 

The Republic Iron and Steel Co. has awarded the contract 
for No. 5 Bessemer stack near Hazleton, Youngstown, Ohio. 

Plans have been prepared for an addition to the plant of 
the American Steam Pipe Co., Battle Creek, Mich. 

The Four Drive Tractor Co., Big Rapids, Mich., is building 
a factory and will require all tools and machinery for the 
manufacture of tractors, trucks and motor vehicles. Esti- 
mated cost between $7,000 and $8,000. Noted Dec. 30 

R. J. Tower plans to construct a motor truck factory at 
Greenville, Mich. 

The Menominee Electric Manufacturing Co., Menominee, 
Mich., has increased its capital stock from $660,000 to $1,- 
000,000 and will improve and enlarge its plant. 

An addition will be built to the plant of the Piston Ring 
Co., Muskegon, Mich. 

The Independent Stove Co., Owosso, Mich., will build an 
addition to its plant. 

An addition is being built to the plant of the Sparat Foun- 
dry Co., Sparta, Mich. 

The Wagner Automobile Co. will construct a Gara eat A 
and Jackson St., Belleville, Ill. Estimated cost, $14,000. 

F. A. Bennett, 5844 Broadway, Chicago, IIl., will construct 
a 2-story brick factory for the manufacture of metal special- 
ties. Estimated cost, 36,000. 

Plans are being prepared by Alfred 8S. Alschuler, Arch., 28 
East Jackson Bivd., Chicago, Ill, for a 3-story, 42x150-ft. 
pulding at 27 North Jefferson St., Chicago, Ill., for Manning, 
Maxwe Moore, to be used as a machinery house. 

The Ryan Car Co. will construct a 1-story addition to its 
an 13,500 Brainard Ave., Chicago, Ill. Estimated cost, 
10, ‘ 

Carl A. Schlorff, 8023 South Peoria St., Chicago, IIll., has 
purchased a site at Berkeley Ave. and 52d St., on which he 
will construct a public garage. Estimated cost, $35,000. 

The Western Steel Car and Foundry Co., 136th St. and 
Brandon Ave., Chicago, I1)., will construct a 1-story brick 
foundry. Estimated cost, $3,500 

The contract has been awarded for the reconstruction of 
the plant of the Felker ae utac une Co., manufacturer of 
steel culverts, well casings, etc., Marshfield, Wis., which was 
recently destroyed by fire. Noted Dec. 23. 

Bids are meine received by Herbst & Hufschmidt, Arch., 721 
Caswell Blik., Milwaukee, is., for a 5-ton electric traveling 
crane for the factory and machine SnO of the Advance En- 
gineering Co., Milwaukee. Noted Nov. 25 and Dec. 2 


Bids are being perc ved 3y Herbst & Hufschmidt, Arch., 721 
Caswell Blk., Milwaukee, is., for a 5-ton electric traveling 
crane for the Jaeschke Bros. Foundry Co., 3026 Locust St., 
Milwaukee, Wis. Noted Dec. 16. 


The Universal Machinery Co., 1916 St. 
waukee, Wis., is building a machine shop. 


The Wisconsin Iron and Wire Works, 186 East Water St., 
Milwaukee, Wis., has purchased a site at Booth and Franklin 
St., on which it plans to construct a new factory. George H. 
Norris, Pres. 


A 2-story addition will be bullt to the machine shop of 
the Minneapolis Machine Co., Sheboygan, Wis. 


Plans are belng prepared by Charles L. Lesser, Arch., 599 
T1lst Ave... West Allis, is., for the construction of a machine 
shop, public garage and factory building for the O. M. Carter 
Automobile and Machine Co. at 5ist and National Ave., West 


Allis. 


Sandusky, 


Paul Ave., Mil- 
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City of Duluth, Minn., will build a municipal garage and 
repair shop at 120th Ave. and London Rd. 


The Minnesota Manufacturing Association, North St. Paul 
Minn., is building a plant for the manufacture of mechanical 
conveyors for mills and foundries. Estimated cost, $25,000. 


The Hamline Manufacturing Co., St. Paul, Minn., will bulld 
an aéroplane factory at 1591 Almond Ave. Estimated cost, 


$59,000. 

The contract has been awarded for the construction of a 
l-story garage at 1701 McGee S8t., Kansas City, Mo., for J. D. 
Goodard, Kansas City. Estimated cost, $18,000. 


The A. Geisel Manufacturing Co., Second and Clark Ave., 
St. Louis, Mo.. manufacturer of enamel ware and stove imple- 
ments, will rebuild its factory which was recently destroyed 
by fire. Noted Dec. 23. 

Work will soon be started on the construction of shops for 
the International & Great Northern R.R., San Antonio, Tex. 
Noted Oct. 28. 

WESTERN STATES 


The Rhodes Harvester Co., Moscow, Idaho, recently incor- 
orated with $59,000 capital stock, will construct a plant at 
foscow for the manufacture of a combined harvester. WiII- 


liam M. Rhodes, interested. 


being prepared by Morgan, Walls & Morgan, 
Recht Vdae Var Nuys Bldg. Los Angeles, for a l-story auto- 
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mobile repair shop for J. A. Graves to be leased by the Elec- 
tric Equipment Co., 315 West 12th St., Los Angeles, Calif. 
Estimated cost, $10,000. 

Plans are being prepared by A. C. Martin, Arch., 431 Hig- 
gins Bidg., Los Angeles, Calif., for the construction of a 
garage and machine shop for Thomas Clark, Nordhoff, Calif. 

H. Freeman, Pasadena, Calif., will construct a commercial 
garage and machine shop on North Fair Oaks Ave. 

We have been informed that work will soon be started on 
the construction of a garage and machine shop at 12th and 
K St. for the Meister-Leavitt Co., Sacramento, Calif. Esti- 
mated cost, $45,000. Noted Dec. 2v. 

Robert Brunig will construct a 1-story machine shop on 
Brannan St., San Francisco, Calif. 

E. M. Faure, Van Nuys, Calif., plans to construct a com- 
mercial garage and machine shop at Van Nuys. 


CANADA 


The Grand Trunk Railway System is rebuilding its machine 
shop at Sebastopol and Leber St., Montreal, Que., which was 
recently destroyed by flre. Noted Dec. 30. 

Fire recently damaged the plant of the Pritchard & 
er ide Engraving Co., 269 Sparks St., Ottawa, Ont. Loss, 

The Canadian Northern Ry., Rideau, Ont., plans to con- 
struct repair and car shops and roundhouse. aA. J. Hillis, 
Toronto, Gen. Supt. 

The Canadian Metal Co. 
tion to its plant on Fraser Ave., Toronto, Ont. 
$25,000 

The Universal Tool Steel Co. will construct a 1-story brick 
eos 47086 its plant on Dufferin St., Toronto, Ont. Estimated 
cost, $7,000. 


Wright & Co., 30 Mutual St., Toronto, Ont., is in the market 
for an electro-plating dynamo. 


GENERAL MANUFACTURING 


NEW ENGLAND STATES 


Fire, Jan. 3, destroyed the plant of the Rockingham Box 
Co., Salem, N. H. Loss, $40,000. 


Fire, Jan. 3, destroyed the plant of the Southern Berkshire 
Marble Co., Ashley Falls, Mass. Loss, $100,000. 


The Stevens Linen Mills, Dudley, Mass., will construct a 
5-story, 50x100-ft. knitting mill. 


The Chandler Oilcloth Co., East Taunton, Mass., will con- 
ee 2-story, 85x125-ft. manufacturing building at East 
aunton. 


Bids are being received by the Paul Whitin Manufacturing 
Co., Northbridge, Mass., for the construction of a 4-story brick 
addition to the spinning mill. Estimated cost, $50,000. 


The contract will soon be awarded for the. construction of 
a 3-story, 100x195-ft. addition to the spinning mill of the Otis 
Co., Ware, Mass. Noted Nov. 18. 


A 1-story. 45x72-ft. addition is being built to the plant of 
the Orrell Mills, Inc., Glendale, R. I., manufacturer of worsteds. 


The Rosemont Dyeing Co., East School St., Woonsocket, 
R. i build a two-story, 55x67-ft. dye house at Woon- 
socket. 


C. R. Makepeace & Co., Arch., Providence, R. I., will pre- 
pare plans for the construction of an addition to the plant of 
the Baltic Mills Co., Baltic, Conn., manufacturer of lawns. 


The contract has been awarded for the construction of a 
4-story, 64x72-ft. plant for the Beacon Falls Rubber Shoe Co. 
at Beacon Falls, Conn. 


The contract has been awarded for the construction of a 
2-story, 20x60-ft. addition to the plant of the Bridgeport 
Mattress Co. on East Washington aAve., Bridgeport, Conn. 


The contract has been awarded for the construction of a 
factory at Chester, Conn., for C. J. Bates & Son, manufacturer 
of ivory, bone and steel noveltiees. 


MIDDLE ATLANTIC STATES 


A basket factory will be constructed at Jackson St. and 
Erie R.R. by Bacon & Co., Attica, N. Y. 


The Standard Ofl Co., Buffalo, N. Y., will build two addi- 
tions to its plant at 1103 Elk St. Estimated cost, $6,300. 


Plans are being prepared by Wright & Kremers, Arch., 31 
Loan Association Bldg., Niagara Falls, N. Y., for_a 3-story 
factory at 3d and Walnut St. for the Defiance Paper Co., 
Niagara Falls, N. Y. Estimated cost, $175,000. 


The Buffalo Sled Co., North Tonawanda, N. Y., will con- 
struct a factory on Schenk St. Estimated cost, $250,000. 


Louis Quien, Jr., 229 Broad St., Elizabeth, N. J., hag pre- 
pared plans for a 1-story factory at Spa Springs. N. J. (Wood- 
Oe ee pion office), for the New Jersey Glue Co. Estimated 
cost, 000. 


An addition will be built to the plant of the Star Porcelain 
Co., Trenton, N, J. 


The contract has been awarded for the construction of a 
1-story, 60x125-ft. silk mill for the Allentown Spinning Co., 
Allentown, Penn. Estimated cost, $15,000. 


The contract has been awarded for the construction of a 
§-story addition to the plant of the De Ford Co., manufac- 
turer of leather, 40-42 South Calvert St., Baltimore, Md. Estli- 
mated cost, $15,000. 


Bids are being received by Otto Kubitz, Arch., 11 East 
Lexington St., Baltimore, Md., for a cold-storage plant for 
Andrew Schmidt, 2136 Harford Rd. Estimated cost, $7,500. 


Ltd., plans to construct an addi- 
Estimated cost, 
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SOUTHERN STATES es Par Ne iene dat na 
- L. Robins Ice and Cold Storage Corporation, The Commercia ub, Nampa, ano, is interested itn a 
Winchester Var o will conetnict a 2-story cold-storage plant. project to construct a canning plant at Nampa. 
Estimated cost, $50,000. The Gadstein Canning Co. Yuma, Ariz., will construct a 
The Libbey Glass Co. and the Owens Bottle Machine Co.  fruit-canning plant. 
has purchased the holdings of the Union Gas Co. at Cedar- The Oregon-Utah Sugar Co. will build a factory at Grants 


Bae Sen Me and plan to construct a glass plant. Estimated Pass, Ore. Estimated cost, $600,000. 
cost : 
, : ‘ The American Fish and Oyster Co. will construct a 1-stor 
The gepetad eae ates os Halltown, W. Va., will reinforced-concrete packing plant at Pittsburg, Calif. A. W. 
construct several a ons to its plant. Cornelius, Merchants National Bank Bldg, San Francisco, 
The Harris Tannery, a thee Pee nee reir burenased {by Arch. 
. » TIL, ove same. 
Eatieated coat eibouer palcege aaa ee The Atlas Powder Co. will Corerruee a plant at Richmond, 


The American Textile Co. has leased the plant of the Calif. Estimated cost, $1,000,000. 
former Sweetwater Milling Co., Chattanooga, Tenn., and will 


improve and enlarge same. CANADA 

_. The Milne Chair Co., Chattanooga, Tenn., will soon be in The Canadian Cottons Ltd., Marysville, N. B., is construct- 

the market for wood-working machinery. ee a factory at Marysville and will be in the market for elec- 
Fire recently damaged the plant of the Richmond Hosiery trical equipment. 

Mills, Chattanooga, Tenn. Loss, $10,000. Gordon & Ironsides contemplates the construction of a 


former Sweetwater Milling Co., Chattanooga, Tenn., and will packing plant at Ft. Francis, Ont. 


build a 150x500-ft. plant. The Goodyear Tire and Rubber Co., Akron, Ohio, contem- 


Press reports state that lans are being considered by the lates the con truction of a plant at New Toronto, Ont. Esti- 
United Gas and Fuel Co., Ashland, Ky., for a plant for the Patca Cont. $1,000,000, 2 . 


manufacture of gasoline and byproducts and the purifications 
Is, imated t, 100,000. The National Hardware Co., 95 Barrie Ra. W., Orillia, Ont.. 
pe Olle Mesrimated: cos ‘ will build an addition to its factory at Orillia. Estimated 


MIDDLE WEST cost, $20,000. 

An addition 1s being bulit to the plant of the Faultless We have been advised that the Chemical Refinery, Ltd., 
Rubber Co., Ashland, Ohio. Estimated cost, $10,000. St. Catharines, Ont., is in the market for boilers, tanks, 
neorne H. Mead, Pres. of Mead Pulp and Paper Co., Chilli- centrifugal and boiler pumps, valves, etc. Noted Dec. 23. 
cothe, lo, has announced that a new coating mill will be The McLaughlin Carriage Co. will construct a 3-story, 
constructed in the spring. Estimated cost, $150,000. 84x2265-ft. addition to its plant at Winnipeg, Man. ° 


The contract has been awarded for the construction of a 
lant on beet OP agincinnatl, Ohio, ‘or the Ault & Wiborg 
o., manufacturer o yes. ote ec. . 

Murphy, Stedman & Co., Ltd., 180 Gray's Inn Rd., Holborn, 

The Cincinnati Rubber Co. will construct two additions to : . 

its plant at Cincinnati, Ohio. Special machinery will be in- neginae ie ‘Brin ne “and tee an inquiry tor machine tools 


stalled, follows: 526 lathes, all sizes and types; 51 grinders 
: ; : . all sizes 
An addition will be bullt to the plant of the Queen City and types; 20 millers, all sizes and types: 4 sawing and 
Bottling Works, Cincinnati, Ohio. cutting-off machines: 11 screw machines; 9 boring machines; 
Plans are being prepared for the construction of a 2. 92 power hammers; 16 bar cutters; 19 punching and shearing 
story, 200x300-ft. factory at Cleveland, Ohio, for the A. P. W. machines: 10 sear-cutting machines; 66 drilling machines; 
Paper Co. forging machines: 12 planing machines: 3 porns mills; 6 
actory oe end Window Glass and Door Co. will establish Presses: 4 rifling machines: 34 apng machines; 40 slotting 


a factory at Spruce, Center, Hemlock and Elm St., Cleveland, by Gott sari eee ae quipment, machinery. ete.; eight 6%-in. 
o ; , 


° : by 8-ft. surfacing, slidin and screw-cutting lathes for chas- 
The Link-Belt Co. will construct an addition to its plant ing threads in 3’ , HH. E. Shells, at least 7-in centers: screw- 
on Addison St., Indianapolis, Ind. Estimated cost, $12,000. utting lathes: 45 lathes, No. 4 Warner & Swasey, or similar, 
The contract has been awarded for the construction of an Chuck and bar feed, cutoff ovehhead chasing attachment, 
addition to the factory of the CM. Hall Lamp Co., Hancock se®&red friotion head: 18 No.2 Warner & Swasey, or similar, 
Ave. and Rivard St., Detroit, Mich. Tes te nar ac paeticdes Overhead chasing a ttecnment 
2-stor ition bei athes, plain head; No. arner & Swasey, or similar, chuc 
Tanning Qn poo Maries a to the plant of the Kiefer and bar feed, cutoff overhead chasing attachment lathes, plain 


The Cappon-Bertsch Leather Co., Holland, Mich., has haa pend fe capstan lathes, \- or % -{n. pe ees Aes lathes, 1%-In. 


h wire feed, ch = : = ] 

plans prepared for a 3-story brick addition to its plant. sensitive drilling machines to ani up to about ‘gcin. chess 
The Hawthorn Paper Co., Kalamazoo, Mich., wil] install a simple type; ten ’3-spindle sensitive drilling machines, to drill 
paper machine in its proposed new addition. Noted Dec. 30. up to about %-in., cheap simple type; 60 plain horizontal mill- 
Fire recently destroyed the plant of the American Linseeqd ‘8 machines for power, table about 34x10 in., cheap and 


Co., South Chicago, Chicago, 11 Loss, $2,000,000 simple; 3 sensitive drilling machines to drill up to 20 mm., 
, oad : heap, simple type; 3 multiple drillin machines, 3 spindles 

Fire recent) destroyed the nitro-glycerine Plant of the to drill up to 20 mm.. ch ‘ 5 , : ; 

ss ap, si l . illi hines, 

Aetna Powder Co. Fayville, Ill. Loss unknown, vertical, Rrown & Sharpe Nod: or Teltotaatiic CO tne 
We have been informed that the yarn mill of the La Crosse machines, vertical, Brown & Sharpe No. 2 Y or’ alternative: 
Knitting Works, La 7 pes, Wis., recently damaged by fire, 1 planing machine, 2 tools, admit 3M 500x1M250: 1 slotting 


ullt. Noted Dec. 30. farcest icon a eee ; slotting machine, Paes aero’ 
St size available: aning’ machines, sing] , circu- 
WEST OF THE MISSISSIPPI larm otion, admit 2 m. 400 long by 1 m. 250 wide as 1 m. to 


tis Bros. . Cli . 1 m. 500 high; 1 horizontal b : h 
ooduork aoe ae Gi ‘Ganges gore ee Me ae : aot spindle, length of table me ablevot being” aed “Se "Boo | 
mated cost, $100:000. R. 8. Whitley is Supt. Noted Dec. 30. aniline eng machine, dri a ca pacity og nies Fe verte 

The Dubuque Tanning and R : « drilling capacity mm., ¢ electric drillin 
build a factory at Sixthard White hae Bere aees oe $06. machines, drilling capaciy 15 mm., continuous current 11 
000. Frank M. Rhomberg is Pres. ; 


mm.; 2 center machines for 60 mm. shafts; 1 slotting machine, 

: eons, have been submitted for the construction of a pack- preferably with inclined to » 300 mm. stroke: 1 slotting ma- 
ng plant for the independent Packing Co., Stoux City, Iowa. shine, preferably with inclined top, 300 mm. stroke: 1 slot- 
Estimated cost, $4,000. ting machine, preferably with inclined top, with 200 mm 
The Faribault Packing and Provision Co., Faribault, Minn Aiton ce 2, shaping machines, 16-in stroke; 2 purifying or 
will soon award the contract for const ti 1 ‘ | filtering machines for filtering oils aft r ith automatic 
mated cost, $125,000. ™. EF. Brooks fs Supe ® plant. Esti- lathes; ea trne drill grinding nmachincs: take drills % mm. to 

m.; 

sett at Biches Gear sherating ar eoeeaeaeNnahas wrant, #8 RAL § Rie ac eonaige, tactic Ca dels 
plant, at Second and 24th St.. for the manufacture Of aaahes Ing machine to sharpen Saw teeth; 4 multiple-spindle drilling 


and coors: gustimated cost, $50,000. L. J. Bardwell jig Secy. machines to drill ay oe apse * multiple-spindle drilling 


machines, reversible, to drill] to 7 mm.; 9 drilling machines 


up to 15 mm.; 7 drillin 5 
The Midcontinent Tire Manufacturing Co., Wichita, Kan., to drill up te 15 mm 5 aan aehitce sc yersible, to ari 


Plans to establish a factory for the manufacturing of tires. mm. in steel; 2 drilling machines to drill up to 30 mm. in 


. Neb., will steel: 2 drilling machines to drill ; teel; 1 
at 4613 South 24th St., Oman Wi Peng. te: Garage: toe e machine, 10-in. to 20-in. strokes P shoring” nectine 
"fo ite fect Boller Co. St, Louis, Mo, will bulla an 20it- to-24-in, stroker ideo jw mbago crucibles of an equiva- 


The 
addition to its factory at 1400 South Second St., St. Louis, Mo. 180 1 eto gy er T 130 Yb Capecee een ne Aheen 
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Classified Advertising 


The Classtfied Advertising section appears on page St. 
oo } S 155, 156, 157, t 
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Reamers 


Always Up to Size 


Make sure that all your reamed holes are smooth and accurate 


PRATT & WHITNEY CO., 


OFFICES AND AGENCIES CARRYING P. & W. SMALL TOOLS IN STOCK: 


NEW YORK. 


BOSTON 


PHILADELPHIA 


CLEVEL 
DETROIT 


T 


Parts of P. & W. Solid Adjustable Plade Reamer. 


Use P. & W. Solid Adjustable Blade Reamers 


Unexcelled for Design, Simplicity and Ease of Adjustment 


1. The eccentrically relieved blades are stronger than 
others, do not chatter and produce a smoother hole. 

2. The hand, shell and fluted chucking reamers have 1n- 
terchangeable nuts, screws and wrenches. 

3. The bottom of a hole can readily be faced. 

4. By a simple adjustment of the blades the reamer can 
easily be set to size without regrinding. 

Reduce Your Reaming Costs 


Write for catalog No. 8, ‘‘Small Tools’’ showing our complete line. 
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Section showing ecnstruction of P. & W. Adjustable Blade Reamers 


Place a trial order with our nearest store. 
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The Future of the Automobile Industry 


By Joun N. WILLys, President, WILLYs-OVERLAND COMPANY 


automobiles is now a tremendous 

industry in itself. Upwards of 
ten or twelve million dollars are spent 
annually in automobile advertising, 
and a great deal more is closely related 
to it. Multi-page advertisements are 
now common, and automobile adver- 
tising plays the most prominent part 
of most advertising mediums. Equally 
the development, training, stimulation 
and organization of a sales force and 
co-operation with dealers and agents 
is now a great industry in itself. Both 
are without lines of precedent to follow 
—and yet they face a great future. 
The noise of war detracts popular at- 
tention from the fact that, whereas, 
before the war, foreign cars were hold- 
ing on to considerable of their prestige 
and had a good grip on at least their 
own market in their own country, now 
the American automobile is practically 
universally supreme. 


The European war has opened entirely 
new fields all over the world for Amerj- 
can-built cars, and created a big boom 
for them. And now that these new 
buyers have discovered the great ad- 
vantages offered by American cars at 
any price, they will never abandon this 
country’s trade to go back to foreign 
makers at the close of the war. 


What policies have prepared American 
makers for this amazing opportunity, 
which has been met in a thoroughbred 
way, in all its suddenness and immen- 
sity? 

First, the quantity production methods 
now in vogue in this country have en- 
abled manufacturers to put the maxi- 
mum of quality into their product at a 
minimum cost. The motor cars that 
are being manufactured in the big 
American plants today are better made, 
give better service, and sell at approx- 
imately half the price they did a few 
years ago. This is an achievement 
which is quite stupendous, when you 
really take time to think of it. 


The foreign makers, and some few 
American makers, had limited their 
productions to a comparatively small 
number of cars each year. Therein lay 
their weakness. I believe it has now 
been proved that it makes no differ- 
ence whether the product be motor 
cars or lead pencils, the factory that 
has the facilities for manufacturing 
in large quantities, invariably turns out 
the best and lowest priced article and 
is equipped to seize the world-market 
in the natural evolution of events. I 
recommend this line of thought to 
every manufacturer of whatever line 
of goods. 


Second, this automobile selling success 


is due Principally to the fact that the 
article was backed up by tremendous 


Tue selling and advertising of 


Reprinted from an article in Advertising & Selling. 


pressure of substantial advertising. With- 
out advertising, quantity production is 
almost an impossibility. The new 
product that is not advertised will not 
sell no matterhow attractive the quality 
or price. Advertising is the very air 
which a new article must breathe if it 
desires to enjoy any real degree of 
Prosperity or breadth of sale. Any re- 
tail merchant who carries on his shelves 
goods that are not advertised will bear 
witness to the truth of this statement. 
Any live salesman in the world, who 
really knows his business, will tell you 
that advertised goods are sold at a 
smaller selling expense than those 
unknown except to a comparative few. 
Yet it is amazing how the contrary 
idea does stick with large numbers of 
people who should know better. 


In my own experience I have found that 
intelligent, aggressive advertising has 
paid dividends in three different direc- 
tions: 

(1) In increasing volume of sales 

(2) In shaping a good will state of 
mind in the public, and 

(3) In establishing self-conscious 
standards of service, policy and expec- 
tations in the manufacturer himself, 


No man will ever be able to estimate 
the full effects of automobile adver- 
tising on the industry itself, to say 
nothing of the selling effect on prospects. 
It has established an esprit de corps 
of general educational co-operation 
which is somewhat like the cO-opera- 
tion practiced by the engineering com- 
mittees from the various plants earlier 
in automobile history, when screws, 
tires, wheels, etc., were standardized. 
It inspired the confidence of bankers 
and investors, executives, salesmen 
and dealers alike, for somehow it had 
the ring of prophesy in it—it made you 
feel the future of the industry. It 
made writers and editors and reporters 
feel that way, too, for certainly no line 
of industry has from its very start been 
so blessed with gratuitous publicity 
as the automobile business. 


Now this is all retrospective, but I 
speak of automobile advertising in this 
appreciative way because it has a great 
deal to do with my conception of the 
automobile future. There are many 
who, rather naturally, incline to the 
view that automobile advertising is at 
its maximum. 


But if I know anything about automo- 
bile advertising it would be fatal to 
take such a view as that automobile 
advertising is at its peak and will now 
gradually recede. In my Opinion auto- 
mobile advertising is certain to grow, 
rather than to diminish, for if it is neces- 
sary (or advisable) in such quantity, 
at a time when factories are nearly all 


oversold and cramped with war orders, 
will it not be doubly necessary and ad- 
visable when the enlarged facilities 
called into existence by the war will 
need sales to keep them going after the 
war? 


From all possible angles therefore, the 
value and attractiveness of automo- 
biles for different types of people and 
for various uses must be kept before 
the people by educational advertis- 
ing. I see rather more than less adver- 
tising during the next five years. 


1 am especially strongly convinced as 
to the need for judgment and foresight 
in regard to future auto selling. In- 
numerable failures have occurred in the 
past through overconfidence on the 
part of auto manufacturers. Possibly 
early success led them to believe that 
their product would sell itself. For a 
season or two they may have been un- 
able to supply the demand for their 
goods. Then when the advertising ap- 
propriation was cut down and a false 
conception of selling applied, the in- 
evitable occurred. As a result of such 
short-sightedness came a slack period. 
Business dropped off rapidly and even- 
tually they started in to exploit their 
product again. But in the meantime 
competition had sprung up. Other 
concems were in the field and they 
found themselves practically starting 
in from scratch, two years behind their 
competitors. The competitors had 
been consistent advertisers through the 
period of prosperity, while they had 
entirely overlooked the truth of the 
old saying—-‘‘Out of sight, out of mind.” 


The seller of automobiles, tires or ac- 
cessories who now entertains any idea 
that his goods are exempt from the 
general rules of hard sales effort or 
careful study, just because of the in- 
dustry’s rapid and spectacular growth, 
will be the man who will fail in the years 
ahead of him. Automobiles are just 
emerging from the class of specialties in- 
to the class of staples, and it is literally 
true that automobiles will be sold like 
soap, and must be advertised like soap. 
We must sell a repeat order to our pres- 
ent customers, just as soap makers must : 
and we must educate present and pros- 
pective users about the various uses of 
the automobile, just as soap advertises 
itself for use on oil paintings, laces, and 
Other uses. Like soap, we must induce 
people to use our goods more constantly 
and widely, once they’ve bought;so that 
their repeat orders will come faster. And 
like soap we must give so much value 
for the price through quantity manufac- 
turing economy that competition will 
have a hard time giving equal value. 


I believe the automobile selling and ad- 
vertising record is full of lessons for 
the manufacturer of any article. 
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Three-Inch Russian Shrapnel--] 


. By Joun HI. VAN DEVENTER 


SYNOPSIS—T he accuracy and finixh require- 


ments of Russian field-artillery amm unttion are 
more exacting than thoxe of any other nation en- 
gaged in the present war, T his article shows how. 
American Ingenuity has succesfully solved the 
problem of combin ing extreme aecuracy with ye- 
markably low production cost, 


In the American plant which has done more than any 
other to make a success of Russian shrapnel manufacture 
there is an indicating gage fearfully and wonderfully 
made. It is of Russian desien with two Indicating 
needles the scales of which read to the ten-thousandth 
part of an inch. 
Stand with me a 
moment in front of 
the inspector’s 
bench while the of- 
ficial in charge of 
this instrument 
tests a shell. Se- 
lecting one at ran- 
dom, he places it 
upon the two sets 
of rollers mounted 
in the base of the 
gage and then ad- 
justs the indicating 
contacts upon the ———— _ 
inner and ‘outer 
shell surfaces. 
Watch the fluctua- 


tions of the indicat. 


e id . Co 
ing needles as he BIG. 1. SPECIAL-VURPOSE CHUCKING LATHE USED FoR SHELLOPERATIONs keeping the 


rotates the sh rapnel 

slowly upon the rollers, Neither of the two needles swings 
quite one ful] division during the revolution, And one 
full division js one ten-thousandth part of an inch! 

Those of you who are familiar with the process of 
making the British 3-in, field shrapnel must forget the 
Impressions you have vathered concerning this shell if 
Vou are to get an adequate conception of what it means 
to make an acceptable Russian shell of shilar size. For 
while it is true that there is much similarity between 
the two in design and general construction, the details 
and the inspection requirements differ so widely that if 
Russian standards were to be applied to British shells 
now being made on this continent, fully nine-tenths of 
those Which are passed as satisfactory would be deci- 
sively rejected, 

This is not to be taken as a statement that the Brit- 
ish requirements are too lax, or that on the other hand 
the Russian requirements are more strict than NECOESSATY, 
The final Judement in such matters, as is Proper, rests 
with the ordnance officials of the nations Involved, who 
must weigh the life of their field guns against the facil- 
ities for obtaining a plentiful ammunition supply. Also 
it must be remembered that the explosive charge and con- 
sequently the muzzle velocity of the Russian shell are 


considerably greater than the British, and that both of 
these factors have considerable bearing on the accuracy 
required in the shell. 

The manufacturer who undertakes a shell contract 
faces a problem quite different from that which he en- 
counters in his ordinary lines of work. He has a lim- 
ited amount of business under control, with more or 
less likelihood of the initial order proving the final one 
also. The expenses of new machines, overhead items 
and all such charges must come out of the total amount 
received for the entire contract and leave something over 
for profit. Tt is a case Involving very delicate jude- 
ment as to the cost of cutting corners, Investments 
which would be justifiable in the evervday work of an 

ordinary plant ‘are 

out of the question 

on a limited con- 

tract. Keep this in 

mind as you follow 

the methods — of 
manufacture — out- 

lined in this arti- 

cle, for it empha- 

sizes the ingenuity 
displaved in keep- 

ing down the over- 
head investment 
without sacrificing 

the efficiency of the 

“——— process as a whole. 
A minor problem, 

but one which re- 
quires care in the 
handling, is that of 

“heat 
lots” separate. Shell 

forgings are secured from a number of different man-— 
ufacturers in lots which Vary from 100 to 5,000 
pieces, Kach lot is quite likely to have carbon and other 
chemical contents slightly different from the others, al- 
though these are held between definite outside limits, 
In order that any defect in a finished shell may be traced 
to its source, the various shipments of rough shells as 
received in the plant are distinguished. by lot’ numbers, 
Which must he kept associated with these pleces during 
their progress through the plant. In addition to the 
heat-lot numbers, each shell has its own consecutive. in- 
dividual number, so that a check upon the total pro- 
duction is obtainable: this number, however, is not 
stamped upon the shell itself but appears only on. the 
book -accounts, This. total count Is mechanical and is 
obtained as the rough shells are conveyed Into the plant. 

Neglecting fine subdivisions, the various steps in pro- 
ducing a finished Russian shell at this plant are as fol- 
lows: The forgings on receipt are given the continuous 
total count, heat lots are separated and counted and the 
shells are then cut off at both ends. This preliminary 
work is followed by rough-turning and inside finishing, 
after which come the heat-treating operations. After 
these come the outside base fiuishing and band grooving. 


il 
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followed by either the base grinding or nosing, which, 
although consecutive operations, are often reversed in 
order to accommodate shop conditions. Next, the heat- 
lot number, which has been removed by machining, is 
stamped upon the finished base of the shell, which then 
goes to the chucking lathes to have its nose end thread- 
ed and formed. The body profile is next turned, fol- 
lowed by a filing and polishing operation, after which 
the shells are washed inside and out and delivered to 
the Government inspectors for the first inspection. This 
test is succeeded by inside painting, the diaphragm is 
next Inserted and the copper bands are pressed on. The 
shells are loaded with bullets and smoke powder, the fuse 
cap is screwed in, the brass plug inserted and the spaces 


FIG. 2, PARTLY LOADED SHELL TRUCK WITH 
INSPECTION SHELF 


between the lead balls filled with rosin, after which the 
standard weight is established. Next, the rosin filling- 
holes are plugged and riveted, and the shells vo to a se- 
ries of high-speed sensitive drill spindles which drill and 
tap for the cap-holding screws, which are then inserted 
and riveted over. The operation which follows is that of 
turning the copper band to its finished size and forming 
the nose end of the cap. This step ix followed by nose 
filing and polishing, which is succeeded in turn by a 
final cleaning and the last Government inspection. The 
accepted shells are lacquered, the zinc plugs inserted and 
the shells boxed for shipment. Many of these opera- 
tions, as will be noticed by following the operation sheets, 
are still further subdivided. 

Specialized machinery has, since the outbreak of the 
war, done much to smash existing notions of what it is 
possible for metal-cutting machines to do. 
ter it is well to distinguish between two kinds of spe- 
clalization—that which combines operations and results 
In more or less mechanical] complexity, and that which 


In this mat- 
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isolates elementary operations and tends toward simpli- 
city in both the machine and the operation performed. 
With either type of specialized machine it is quite pos- 
sible to obtain the degree of accuracy required in a prod- 
uct such as the Russian shrapnel, but the gruelling 
punishment that is incident to obtaining day after day 
without interruption the production rates recorded in 
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OPERATION 1. CUT OFF BASE END 


Machines Used—Cochrane-Bly No. 2-B saws. 

Special Fixtures and Tools—15-in. saw blades A, % in. 
thick, % in. piteh: regular-type holding-down block B; adap- 
tation of regular length stop C. 

Gakes—None necessary after length stop is correctly set. 

Production—20 to 25 per hr. per machine (on double-shell 
Operation). One man can run 4 to 6 saws. Cut requires 3% 
min. 

Note—Saws cut at 40 ft. per min. Blades require changing, 
on an average, every 7 hr. Cincinnati Bickford No. 10 auto- 
matic saw sharpener used for regrinding. Soap-water lubri- 


cation used. When run double, as shown, the succeeding 
operation is eliminated. 


this article demands a specialization marked by simpli- 
city, which is well typified in the special-purpose chuck- 
ing lathe, shown in Fig. 1, 

These machines, aside from what they have been and 
are accomplishing in the way of sustained high produc- 
tion, are notable in several respects. Some striking fea- 
tures are the method of driving these machines from a 


a ——————— 
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floor shaft and the use of spring- and lever-actuated idler 
pulleys, which, by tightening’ or loosening the driving 
helt as desired, start and stop the machines without the 
need of clutches. These features, by eliminating xtop- 
pages for helt adjustment, are operating conveniences 
which also insures plenty of driving power at the spindle, 
while the unusually large spindle bearings and the low 
turret mounting provide rigidity for fast and heavy cut- 
ting. 

Since one who is interested in following the making of 
the Russian shrapnel step by step may do so by referring 
to the operation sheets accompanying this article, it 
will not be necessary for me to duplicate these shicets 
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CUT OFF FUSE END 


OPERATION 2. 


Machines Used—Hurlbut-Rogers 4-in. cutting-off machines. 

Special Fixtures and Tooils—stop collar A in spindle for 
positioning shell, front cutting head B. 

(SAweES—NCGhie. 

Production—40 per hr. per = machine. 
each machine. Cut requires 1 tin. 

Note—Cutting speed, 90 ft. per min. Front tool only is used. 
Feed (through belt and worm) approximates 0.003 in. per 
revolution. 


One operator to 


with a full deseription of each operation in words. There- 
fore T will reserve the space availaole for text for porting 
out and emphasizing the most interesting features of 
the process, somewhat as does a guide wht accompanies 
a party through one of the Government department build- 
in.s in Washington. And just as many of the visitors 
there wander away from the guide to investigate things 
for themselves, so the reader may feel at liberty to leave 
the beaten path of text and wander about among the 
illustrations to his heart’s content. 

Previous to the war, finished Russian shrapnel were 
nickel plated. The need of an enormous number of shells 
in a short period of time suspended. this requirement 
as far as American shops are concerned, although it 
still remains in the specifications, One not familiar with 


AMERICAN MACHINIST 91 


the reason might think it a high compliment to the nos- 
sible enemies of a country to contemplate bombarding 
them with nickel-plated missiles, but finishing in this 
manner was intended as a protection against rust and not 
as al ornamentation, 

American manufacturers have been able to persuade 
the Russian ordnance officials to permit the switching 
about of heat-treating operations so that these do not 
lead the sequence but follow the inside finishing and 
outside roughing operations, much to the benefit of the 
cutting tools. A curious thing was observed in one plant 
which had started with heat-treatment as the first opera- 
tion on the rough shells and which later, as the result 


FIG. 3. EMPTY TRUCK, SHOWING SHELL PINS 


of excessive tool punishment, rearranged the sequence so 
that heat-treating follows the fourth machining opera- 
tion. Formerly the capacity of heating furnaces and 
quenching tanks was taxed to keep up with the sched- 
wed output. The removal of the forging skin by machin- 
ing, although amounting i weight to not more than 15 
per cent. of that of the rough shell itself, increased. the 
capacity of the same munber of furnaces and tanks over 
30 per cent. In other words the outer skineof a steel 
forging has double the resistance to the conduction of 
heat than has the inner metal of the same piece. 

The handling of several thousand shells as a daily out- 
put requires much study to prevent congestion, or more 
properly expressed, to bafanee successive operations. It 
is true that “dispatching” becomes a simple matter; 10 
fact the necessity for it disappears altogether after the 
proper balance is once obtained. A shell shop is like a 
wood-planing mill in this respect, for an operator must 
keep up with the preceding machine or be buried under 
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the product. Floor space is too valua- 
ble to permit using it for storage space 
between machines. The transportation 
and inter-operation storage problems 
have both been solved by the use of 
special trucks, shown in Figs. 2 and 3, 
which with the addition of detachable 
top shelves, also serve as inter-machine 
inspection tables. The wooden pins of 
these trucks are so spaced that shells 
which are “bottled” may be laid be- 
tween them, while shells in a condition 
previous to this operation are placed 
over the pins. 

The problem of balance is naturally 
more difficult to solve for the hand 
operations than for machine opera- 
tions. The first heat-treatment is a 
good example of careful planning to 
avoid lost motions. One furnaceman 
pulls the hot shells from the furnace 
interior with a pair of long shell-tongs, 
a man on either side of him taking the 
shell which he draws out and plunging 
it endwise into the oil-quenching tank. 
After one or two endwise motions to 
insure proper cooling, the shell is 
dropped into the tank, falling into a 
wire-mesh basket. The location of the 
quenching tanks with reference to the 


furnaces 


is 


so well chosen that the two quenchers need not move 
their positions, simply swinging their bodies as they 


transfer the hot shells from furnace to tank. After the 
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Note—Cutting speed, 75 to 90 per min.: feed, 14 in. 


requires % min. Soap-water lubrication used 
is located in chucking Position by the interior 
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OPERATION 5. HARDEN 


_. Machines Used—Equipment of Strong, Carlisle & Hammond 
NO. 118 crude-oif] fired muffle furnaces blast from Root's 
positive blower: Water-cooled oil-quenching tanks B; oil cir- 
culation supplied by rotary pump C. 

Special Fixtures and Tools—6- and &-ft. shell tongs D, 
Wire-mesh tank basket E, overhead trolley and hoist F. 

GGages—None. Pyrometers to control furnace temperature. 

Production—From each furnace, one batch of 50 shells 
every 35 to 45 min. Three men required to handle each heat. 


One man pulls out the heated shells with the 1 ongs while 
the other two dip them. perce 


Note—Furnace temperature maintained at 1,420 deg. F. 
Reference—Heating furnace, illustrated in Fig. 4. 


entire batch has been pulled and while waiting for the 
next batch of shells in the adjoining furnace, the three 
men lift out the baskets and remove the hardened shells. 

The shells after coming from their heat-treatment are 
neither sand-blasted nor pickled, it having been found 
that these processes are unnecessary, The inside surfaces 
of the shells do not scale appreciably, due to the fact that 
the air within them is not in cireulatios, and in fact 
the exterior of the shells is remarkably free from scale 
also, due to quick handling between furnace and oil 
bath. 

Remarkably fast forming of tough heat-treated mate- 
rial is being done in the seventh operation. The cut, 
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OV ERATION 6. DRAW 


Machines Used—Equipment of two Strong. Carlisle & 
ammond No. 118 oil-fired muffle preheating furnaces and one 
Frankfort No. 2 Crude-oil flred lead pot. 
Special Fixtures and Tools—Eight-spindle shell crib at- 
tached to melting pot. 
(228 es—Scleroscope hardness tester. Hardness ranges from 
Oo 46. 


scleroscopa, and one man (the foreman) regulates temper- 

atureg and sees that trucks keep moving, 
Note—The preheating furnaces heat the shells to 940 deg. 
The lead pot raises this to the drawing point, 1,040 deg. F. 


Which is over 2 In, wide, is taken at a cutting speed of 
‘9 ft. per min.; and under this hard usage the tool, by 


_ areful handling, will stand a day’s run without regrind- 


ing. Another interesting example of forming will be shown 
in the fifth suboperation of operation shect 10, in which 
the nose-forming tool // roughs off the nose profile. This, 
however, is not altogether a forming operation, the too] 
being fed parallel with the axis of the shell until the 
full reduction in size is reached, 

This operation was formerly divided inty tyo parts 
with the Purpose of putting less strain on the forming 
tools and thus securing longer service from them. Un- 
der this Procedure, the baxe end was first rough formed 
to within 10 thousandths in. of finished size leaving the 
removal of this amount of metal together with the knurl- 
ing and undercutting for the second half of the opera- 
tion. Experience has shown, however, that the additional 
chucking and handling time offset the wear on the 
forming cutter and as a result, the two operations were 
combined into One, and are now performed as here de- 
scribed. This Is an illustration of the fact that the best 
way to do a certain thing can be determined only by 
trying it out, and letting experience dictate the answer, 
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If there is or ever has been a more 
industrious lead pot than the one shown 
in Fig. 4, it has not as yet been re- 
corded in history. This one easily takes 
care of drawing the temper of 2.500 
shells in 10 hr. It is true that the shells 
are preheated to within 100 deg. of the 
drawing temperature in an oil-fired 
muffle furnace, but even with this 
assistance this lead pot is a very busy 
appliance. It also illustrates another 
example of nicely timed handwork. 
The perspective illustration of Opera- 
tion 6 shows one man at the pot, whose 
duty it is to rotate the shell-holding 
fixture and to raise and lower the 
weighted spindles by means of a hook 
attached to a tackle block. It is rather 
strange to sce the shell rise to follow 
the lifted spindle and makes one look 
for some magnetic device until he re- 
members that steel wil] float on melt- 
ed lead. The man standing in front of 
the furnace at the left takes the pre- 
heated shells from it and places them 
one at a time under the spindle which 
as been made vacant by the man in 
the center who removes the shells 
‘rum the pot and places them upon 
the pins of the special trucks upon 
Which they are allowed to cool. 

The same difficulty that is encountered with entrapped 
air in thrusting an inverted glass tumbler into water is 


Sequence of 
Operations 


| 


M Gages for 
Interior 
.-se 


Turret Stations 
and Tooling 


2—Rough step 
aphragm geat, facing tool 
3—Finishing step cutter H for powder pocket and dia- 


Gages—Double-end limit plug Sage K for diameter of 
powder pocket, double-end limit plug gage L for diameter of 
diaphragm Seat, special limit Bage M for depth of powder 
pocket, snap gage O for diameter of open end. 


all suboperations except No. 1. Reaming Speed, 45 ft. per min. 
Reference—Chucking Jathe, shown in Fig. 1, 
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encountered when an inverted shell is thrust into a lead 
pot. This trouble has been very cleverly overcome by the 
siphon device shown on the operation sheet, which acts 
not only as a support for the inverted shell but also as 
a means of venting the entrapped air. 

From the manufacturer’s standpoint, aside from its 
close limits, the Russian shell presents many difficulties 
which are avoided in the British shrapnel, as will be 
evident when we arrive at the description of the load- 
ing operations. It has one feature, however, which goes 
a long wav toward offsetting these, in that the diameter 
of the hole in the finished shell nose is large enough to 
admit a bar with a cutter that is the full size of the fin- 
ished powder pocket. This means that it is possible not 
only to finish bore the shell before heat-treatment, but 
also to correct that portion of the product that shrinks 
in heat-treatment and in which the powder-pocket diam- 
eter and disk seat come under the minimum limit. 

You will notice that in the process outlined the shell 
is finished all over, inside and out, unlike the British 
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OVERATION 7. 


FINISH FORM BASE END 


Machines Used—Specinl-purnvose chucking lathes. 

Special Fixtures and Tool::-— 3pecial Noatins: chuck A, hand- 
wheel-operated expanding arbor HK for gripping internally. 

Cutting Tools—1—Rkoller-back-rest turner C. 2—hind- 
facing tool D, groove-forming tool If. 3—Recess undercutting 
tools F and G. 4—Knurling tool H. 

Gages—Limit snap gayres for dlameters of base and groove, 
vote templet gage for undercut and location of groove froin 
ase. : 

Production—From one machine and one operator, 12 per hr. 
Cutting speed, 75 ft. per min. Hand-lever longitudinal and 
cross-Slide fecds. 

Note—Soap-water lubrication used. This operation brings 
the base end of shell to a finish. The forming tool FE by care- 
ful handling will stand a day's run. The end-facing tool D 
ix operated in connection with the crossfeed on tool lo for 
cutting to the center of the shell. 

Reference—Special-purpose lathe, shown in Fig. 1. 
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shell, in which considerable of the rough-forging skin 
is left in the interior. This difference is not hecause ot 
the insistence of the Russian specifications on this point, 
but because it is difficult to maintain the close limits re- 
quired unless the finishing tx done. Lowever, this seem- 
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FIG. 4. THIS LEAD POT 1S A BUSY APPLIANCE 


ing drawback has been in a way made to serve as an ad- 

vantage, for the mside finishing has been so carefully 

planned in connection with the nose bottling that it is 

unnecessary to finish the inside contour of the nose after 

the shell is closed in, as is required in the British shell. 
zi 


Prompt Replies to Inquiries 
By If. R. Giryiasm 


A feature of good service which, if appreciated, is not 
practiced as generally as if might be, is the prompt reply 
Which should be made to unsolicited inquiries. 

A certain concern suddenly found itself in need of 
a machine, and inquiry was made of two manufacturers 
for circulars and description. One of the manufacturers 
ame back promptly with literature, prices and all neces- 
sary information, The need being urgent and the ma- 
chine seemme to meet the requirements, the order was 
laced after short consideration. But much to the buver’s 
chagrin, when the reply eventually came from the other 
manufacturer it was found that the second machine eame 
nearer the requirements than the first and would un- 
doubtedly have been purchased dad it been possible te 
have both machines under consideration, 
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‘TaKing Small-Shop Temperatures 


By Joun H. Van DEVENTER 


name that has been dead and buried for ten thousand 
years? Not because any one of these individuals has 
a grudge against the small-shop owner, but because each 
is instinctively following one of the three inherited prin- 
ciples of the preservation of prestige. The Indian is put- 
ting up a physical bluff—decorating his body so that he 
will appear imposing. The scientist 1s putting up a 
mental bluff—decorating his discovery with a name that 
will be hard for common people to pronounce and under- 

Why does an Indian decorate himself with feathers stand. The doctor is not bluffing at all—he is just 
ind war paint, a doctor write prescriptions in hog Latin, keeping business in the family, and the worst part of 
ind a scientist cover up a new grain of knowledge with a it is that all three of these fellows get away with it! 


SY NOPSIS—The small-shop man ww not 1n- 
terested in abstract theories. But if an appliance, 
tool or instrument will help htm make more money 
or produce a betler product, he wants wt. This 
article deals with pyrometers from the small-shop 
users’ viewpoint. 
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VARIOUS TYPES OF PYROMETERS SUITABLE FOR USE IN THE SMALL SHOP 


A—Le Chatelier portable thermocouple pyrometer. B-— F-—Rrown base-metal thermocouple with bent mounting. G— 


Hoskins portable pyrometer. C—Bristol portable thermo- Le Chatelicr rare-metal fire end mounted in arch of heating 

couple pyrometer. D—Englehard ortable bent mounting furnace. H—Brown expansion pyromceter mounted in tinning 

for lead pots, etc. E—Hoskins base-metal thermocouple bath. J—Bristol gas-expansion recording thermometer 
recorder and water-cooled cold end. mounted for temperatures of ftluid under pressure. 
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I believe that a man who invents a new machine or 
apphance and then goes back to the Dark Ages to find a 
hame for it is unconsciously handicapping its sale and 
use. The name conveys the impression that. the thing 
itself is highly scientific and thus erects a barrier of 
cexclusiveness. Of course if it is something that people 


need, the demand for it will in time overcome the handi- 


vap of the name, which will become familiar; but never- 
theless the handicap exists at first and ix an unnecessary 
one. Take, for example, tachymeters. scleroscopes and 
pyrometers—one of a bashful and retiring disposition 
might hesitate to make the acquaintance of such high 
brows, whereas he would he vlad to shake hands with a 
“speed gage,” “hardness tester? and “heat gage.” 

This may he one reason why the measurement of 
temperatures in small shops is not as thoroughly under- 
stool as it should be. It takes time for instruments which 
originate in the laboratory to filter down to the level of 
small-shop practicability. But I venture to predict that 
#0 years from now the pyrometer will be as familiar and 
well understood a small-shop tool as is the micrometer at 
the present day. 

Twenty years ago a micrometer was seldom found in 
a small shop. Nowadays vou seldom find a small shop 
without one. Progress has made it necessary to work to 
close limits of size, and the use of proper size-measuring 
instruments followed this as a natural result. With 
later progress has come the refinement of materials which 
calls for some means to measure temperature as the 
micrometer measures diameter. 


OLp Man Jones, or LANCASTER—AN OPTIMIsT 


Old Man Jones, of Lancaster, took a contract for some 
machines, among the parts of which were a number of 
uickel-steel heat-treated gears. He never had handled 
any alloy-steel work in the past, but had a blacksmith 
who was a crackerjack at hardening springs and cutting 
tools. Jones, being a progressive chap, determined to 
mect and get acquainted with the alloy-steel proposition, 
as he could see considerable business for one able to 
handle it. After careful machining, the gears were handed 
over to the blacksmith for heat-treatment. This gentle- 
man was not as optimistic on the subject as Old Man 
Jones but said that he would do the best he could. The 
heat-treatment specified was to heat these gears to 1,550 
deg., quench, reheat to 1,350, quench, and reheat to 800 
deg., after which they were to be slowly cooled. 

The first act of the worthy smith was to look up a 
color chart and translate the heat-treatment temperatures 
into colors instead of degrees. Ile found that 1,550 deg. 
F. represented a medium cherry red, 1,350 a dark red, 
and 800 deg. the lowest visible red. It was really as 
easy as matching shades of silk in a dry-gouds store with- 
out the samples! 

The furnace was a small one, and as a result the job had 
to be divided into several batches Which were separately 
heated. When they were finished, the gears all looked 
much alike except that some had a little more scale than 
others. They rang the same when tapped with a hammer 
and seemed to give the same amount of pull upon a smooth 
file. 

Old Man Jones and his blacksmith tried alinost. every- 
thing they could think of to test those gears, except biting 
a piece out of each of them. They were sure that they 
had a good job, but. the customer's inspector did not 
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scem willing to take their view of the matter. He put 
the gears under a strange-looking instrument that Was a 
cross between a thermometer and an atomizer and de- 
clared that twenty-three out of thirty-five would not pass 
the required hardness test. 

“Why don’t you fellows get a pyrometer and know 
what you are about?” he asked Old Man Jones. Then 
being a decent sort of chap and secing that he might as well 
have asked Jones why he did not keep an ichthyosaurus 
in his backyard, he explained what a simple instrument 
a pyrometer really is. 

“What you need in your shop is a thermocouple py- 
1ometer,” said the inspector, “which is nothing more than 
a couple of wires running from an indicator and joined 
together within the furnace. When the joined end of 
the wires is heated, you look at the indicator and read off 
the temperature. The thing is really as simple as a 
thermometer and a good deal easier tu read.” 


Various PyroMETERS AND AN IRISHMAN 


There are a number of kinds of pyrometers besides those 
made on the thermocouple principle. Some depend on 
the pressure exerted by a gas inclosed in a tube. There 
Is an accurate type known as the “resistance pyrometer,” 
which is a bit too complex for the average small shop. 
There are radiation and optical pyrometers which look 
like telescopes and are simply pointed at the hot objects. 
They are most suitable for work above 3,000 deg. F., for 
no part of the apparatus itself is heated. 

The instrument shown at // in the illustration is an 
“expansion pyrometer.” It works on the difference of ex- 
pansion of graphite and iron rods in its stem. and its upper 
working limit is 1,500 deg. F. I recall an experience 
with one of these instruments and with an Irishman 
hamed Pat, who was engaged to run the galvanizing 
department of a large upstate machine shop. The manage- 
ment of this plant had decided to have everything up to 
date and so got a Pyrometer for Pat, without knowing 
that his education had not gone as far as reading either 
words or numbers. Pat, however, was too foxy an indi- 
vidual to give this fact away. Suspecting it and wishing 
to have a little fun with him, I asked him one day what 
temperature he was carrying on the galvanizing pot. 
Quick as a flash the answer came back, “Sure you have 
got spectakils on; you can sce it twice as alsy as me!” 

The thermocouple pyrometer, which is the one for the 
small shop, is made in a great varicty of styles and in 
iwo general classes, portable and permanent. The first 
kind, as the name indicates, can be carried about from 
place to place and used to take the temperature of almost 
anything in the shop except a feverish haste. The second 
kind is installed in a lead pot, heating or annealing 
furnace or other place where it is desired to keep a con- 
tinual check on temperatures, 


WHat CONSTITUTES A THERMOCOUPLE PYROMETER 


The parts comprising a base-metal thermocouple py- 
rometer are shown in the illustration at A. The 
arrangement does not look formidable, and indeed it 
is about as simple an Instrument as could be devised. 
Tt consists of a couple of wires of unlike material which 
are twisted and welded together at one end. At the 
other end they are connected through an electric-wire 
circuit with a simple indicating instrument. exactly 
sinilar to a voltmeter, except that it registers degrees 
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of temperatures instead of volts. When the welded end 
of the couple is heated, an electric current is set up by 
which the degree of heat may be measured. Fire ends 
are of two general kinds. One kind is known as the “rare 
metal” thermocouple and is used for the high temper- 
atures between 1,800 and 3,000 dee. F. The other kind 
ix known as the “tbase metal” thermocouple and is made 
of more common and tess expensive material, which, 
however, will not do for continuous service over 2,000 
deg. F. 

The fire ends of thermocouple pyrometers are protected 
bv sheaths of various materials, according to the service 
and the degree of heat. Porcelain tubes are used for 
the highest temperatures. In a lead bath an iron sheath 
or seamless-stee] tube is used with a nickel-plated en- 
velope above the surface of the metal to protect against 
vapors. Firebrick tubes are sometimes used for annealing 
fugnaces, and graphite or clay tubes are used for meas- 
uring melted-metal temperatures. The protecting tubes 
should project into the furnace or the melted metal at 
least six inches. 


AT THE OTHER END OF TILE WIRES 


Two kinds of instruments are connected to the fire 
ends of either of the foregoing tvpes—indicators, which 
indicate temperature, and recorders, which make a con- 
tinuous graphical record similar to that made by a record- 
ing pressure gage or recording wattmeter. An instrument 
of each kind may be attached to the same fire end and 
will register its temperature simultaneously, one indi- 
cating and the other recording. Again a number of fire 
ends in various furnaces may be attached to the same 
indicator and recorder by means of suitable switches, so 
that one fire end at a time can be switched on the in- 
strument. thus letting it take care of several furnaces, but 
of course only one at a time. Usually the indicator is 
placed so as to be easily seen by the furnace tender; while 
the recorder, which is a more delicate and expensive 
tustrument, is mounted in the office or in a protecting 
cabinet. 

The average small-shop man can get along without the 
recorder. A good base-metal indicating outfit can be 
bought for from $25 to $50. Additional base-metal fire 
ends will cost from $3 to $8 each. Rare-metal fire ends are 
four or five times as expensive. Fortunately, for most 
shop use the base-metal fire end will serve, leaving the 
Invre expensive kind for the foundry, which can quickly 
make up its cost by rapping the patterns a little harder! 

MAKING TILE SILOP PYROMETER BEUAVE 

Even the ordinary mercury thermometer, on which we 
base our opinions of the climate, is likely to err. So it 
must not be supposed that a pyrometer, which is subject 
to such a high limit of temperature, will do its work day 
after day without attention. Portable pyrometers which 
are used occasionally do not change very quickly, but 
these which are subject to constant heat must be looked 
after at recular intervals. 

Nine times out of ten when there is anything the 
matter with a pyrometer, it is in the fire end. It may be 
die toa faulty connection at the end of the couple where 
the instrument leads are attached, or to too hot a “cold 

end? but it is much more apt to be hecause heat and 
vases have affected the “hot end.” 

The prices of base-metal fire ends are so reasonable 
that the small-shop man can afford to have a half-dozen 


AMERICAN MACHINIST 97 


of them in stock, keeping one as a reference with which 
to check up the accuracy of those which are in daily use. 
Checking consists simply in connecting the two fire ends 
to the same source of heat and to the same indicator with 
a double-throw switch on the circuit so that alternate 
readings may be taken on each fire end with the same 
indicator. Of course the readings should be the same; 
but if there is any difference, the correction can be made. 
Fire ends which are in constant use at a temperature of 
1,500 deg. F. should be tested once a week, and those 
which are subject to a constant temperature of over 1,500 
deg. should be tested daily if accurate readings are 
desired. If out over 20 deg., the fire end should be an- 
nealed, from one to five hours at a temperature of 1,472 
deg. and then retested. 

Another way of checking up thermocouple pyrometers 
is by the use of what are called “sentinel pyrometers.” 
These are small cylinders approximately 14 by 34 in. 
which melt at different temperatures ranging from +00 
to 2,400 deg. F. Below 932 deg. they are inclosed in 
glass tubes so that they may be used over and over again. 
The higher-temperature sentinels are set im porcelain 
saucers and are also uscd repeatedly, being caught in 
the saucer when melted. Placing a number of these in 
the furnace with the pyrometer, watching when they melt 
and noting the indicator reading at the same time will 
give a very good check on the accuracy of the pyrometer. 

There are other methods of checking thermocouple 
pyrometers, one of them being by the melting or freezing 
points of metals such as tin, lead, zinc, aluminum, salt 
and copper; however, for the small shop the sentinel 
pyromieters are more convenient and likely to give more 
accurate results. 


TAKING CARE OF TITHE Cotp ENpD 


The amount of current flowing is determined by the 
difference in the temperature between the hot end and 
the cold end, which latter is kept at a certain average 
temperature, or else corrections are made for any differ- 
ences in temperature above or below that for which the 
cold end is set. There are various ways of taking care 
of the cold end of a thermocouple pyrometer. One of 
these, practiced by the Bristol Co., is to make the thermo- 
couple clement long enough so that the cold end is 
extended outside of the furnace down near the floor 
level, where the temperature does not vary a great deal. 
The Hoskins Co, in some cases recommends the use of 
a water-cooled cold end, and instruments of other concerns 
provide a compensator for adjusting for differences of 
temperature at the indicator. A fairly good way is to 
bury the cold end under ground. Don't have it where a 
draft of cold air is likely to blow on it. Don’t locate it 
so that heat from the furnace or melting pot will be able 
to affect its temperature. A little care about these things 
will save “cuss” words later on. 

The small-shop man who uses the same amount of in- 
telligence with his pyrometer that he does with his 
micrometer will find it the means of getting uniform heat 
results which will better his product. Tle will not have 
much trouble keeping the appliance in) good) worknyg 
shape. He will find it accurate, reliable and long-lived— 
untess he does as they tell of one pvrometer purchaser, 
who stuck the indicator in the furnace and tried to get 
the fire-end sheath off so he could read the “donned 
thaymometer” inside! 
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Machining Parts of Eight V-Motor 


By Rospert Mawson 


SYNOPSIS—The operations include muling, 
drilling, reaming and boring. The parts are the 
cam-gear housing, cylinder cover and cylinder 
head. The milling fixture for the head holds two 
castings, one for machining the upper, and the 
other the lower surface. 


On page 14 were shown some of the tools used in ma- 


chining the cylinder of the eight V-motor built by the 
Ferro Machine and Foundry Co., Cleveland, Ohio. The 


li 


motor itself was shown and described on page 19. This 
article takes up three other parts of this same motor in- 
cluding the cam-gear housing, cylinder cover and cyl- 
inder head. The tools shown for the first mentioned 
Piece are for the operations of milling, drilling and 
boring, for the second, milling, drilling and boring: 
and for the third, milling, drilling and reaming. A fea- 
ture of the milling fixture for the cylinder head igs the 
arrangement by which two castings are held at the 
same time. 'QOne of the castings has its upper sur- 
face in position for machining and the other its lower. 


JIGS AND FIXTURES FOR MACHINING EIGHT V-MOTOR CAM-GEAR HOUSINGS: CYLINDER HEADS AND COVERS 
WITH WORK SHOWN IN POSITION 


Operation—Boring and Counterboring cam-gear housing. 
This rests on steel pads and is located by two pins which fit 
into previously machined holes, The cover jg then fastened 
down, equalizing clamp A and screw B holding it securely. 

Holes Machined—One %-in. drilled and reamed and one 
%-in. drilled and reamed. 


FIGS. 3 AND 3-A 
Operation—Milling parting line surface on cam-gear hous- 
ing, Fig. 1. This rests on three fixed bins and two equalizing 
Pins. 
Surface Machined—Parting line, 
tooth cutter, 


using 12-in. inserted- 
Speed, 16 r.p.m.; feed, 0.125 In. Per revolution, 
FIGS. 4 AND 4-A 

Operation—Milling Pad on cam-gear housing, The part 
rests on hardencd-stee] Pads and is set between locating Pins, 
Straps A holding it in position. 

Operation—Milling pad B, using 5-in. end mill. 
r.p.m.; feed, 0.083 in. per revolution. 


FIGS. 5 AND 5-A 

Operation—Drilling all smal] holes in cam-pfear housing. 

The part rests on machined surface, forced back axainst pins 

with the cam lever <A. The cover is dropped down and the 
jie base is located by dowels, 

Holes Machined—Nine Mtein. ana Six 1 


14 -in., drilled. 
latter are then tapnea with $,-in, U, S. F. threads. 
é 


Speed, 50 


The 


FIGS. 7 AND 7-A 
Operation—Miling both sides of cylinder head, Fig. 6. 
Casting rests on hardened-steel blocks as A and ts held 
securely with open-type straps B. The faces are milled, using 
6-in. gang Cutters, Speed, 40 rp.m.; feed, 0.083 in. 
; FIGS. 8 AND 8-A 
Operation—Drilling and reaming valve bushing holes in 
cvlinder head. They are located by pins which fit {nto holes 
previously machined and hela With a hook bolt operated by 
the knob nut aA, 
Holes Machined—Kight, bored and reamed to 1.31265 in. 
FIGS. 9 AND 9-A , 
Operation—Milling Outside surface of cylinder-head cover, 
Fig. 7, parting line surface being disk-zround. The casting 
is placed against a hardened-stee] Plate resting in two 
V-surfaces A, Clamps B, tightened down with nuts, hold two 
Parts at one Setting, 
Surface Machined—Outside pad, using Bang cutters 2% In. 
In diameter, Operating at 107 rp.m.: feed, 0.083 in. 
FIGS. 10 AND 10-A 
Operation—Drilling and reaming, holding down bolt holes 
and spark-plug holes. The casting is located by V-block A. 
being forced back with the Screw-actuated block B, The part 
rests on hardened-stee] pads. The cover is then dropped down 
and held with the knob screw ¢ Knurled-head screws D 
hold the casting down. 


Holes Machined—Eicht ii-in. and three ji-in. both drilled. 
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ROUGH, 8LB. FINISHED SELB 
CAM~GEAR HOUSING 
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A Single Wire Bending and 
Cutting Fixture 


By WILLIAM SCHNEIDER 


The fixture shown in the accompanying sketch was 
designed to bend and cut off brass wire. An engine lathe 
was used for this job because production was a very im- 
portant part of our contract, which called for a specified 
amount to be shipped weekly, 

The cost of making a punch and die for the punch press 
was found to be too great. At the same time it would 
not give the needed production, so a simpler and less 
expensive device had to be made that would give the 
desired production with a boy as the operator. The pieces 
(one being shown in Fig. 1) for which this device was 


WIRE BENDING AND CUTTING FIXTURE 


designed were bent and cut off at the rate of £0 per 
minute. The Operator received the wire Wound on hol: 
low wooden disks, which were then Placed on a reel at the 
end of lathe, this method making it easy for the operator 
to feed by hand through the guide, or die, J. 

The fixture was made with a threaded shank A that 
screwed into the lathe spindle. The arm 7° Was made 
long enough to rest on the outer edge of the lathe bed, in 
order to hold it steady while bending and cutting off the 
Wire, which was done in one revolution of the spindle. 
Length plate B and cutter plate C were keyed to shaft .1, 
while arm F' was made a free running fit and held close 
to C by the nut and Washer at the end. 

The device Operates as follows: The Wire is run 
through the die J and held against the face of the plate 
C' while revolving distance M, Fig. 2. Then the bending 
block D, which is held to the face of plate C’ and the 
thickness of the wire from the face of die J, bends the 
end. After the bending block Passes the die, the wire ig 
again run throuch and held against the face of plate B 
while revolving distance \. Fig. 2. The cutting block 
F' now passes the die J and cuts off the wire, completing 
this operations, 

1) The few general dimensions are 
"88 fo the size of this device. Fie, 
of the fixture. : 


shown to give an idea 
3 shows another view 
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It was found by trying different speeds that 35 to 45 
r.p.m. gave the best results, both for ease of feeding and 
for bending the wire. This fixture can also be used for 
cutting off straight wire to any length within the distance 
from the face of the die to the machine head, by removing 
the bending block D and the plate B, then fastening the 
stop the desired distance from the face of the die J. 


ere 
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Doing a Screw-Machine Job on 
° a Plain Lathe 


By E. A. Tuanroy 


Not long ago a certain company wanted 5,000 pieces 
of cold-rolled stee] 54 In. in diameter by 14 in, in length, 
with one end turned down. to two different diameters 
and lengths; that is, the extreme end had to be turned 
to ¥5-in. diameter and 4 in, back, and from this shoulder 
it had to be turned 3% in. in diameter 7s in. farther 
back to a shoulder. 

The contract was viven to the Verdin, Kappes & Ver- 
din Co., Cincinnati, Ohio. There Was ho screw machine 
available in the shop, so a plain lathe was rigged up to 
do the work, as shown in the accompanying view. A 
box tool A was made and clamped to the tool block. The 
two cutters needed were held by means of the clamps B 
and C. The guide for the end of the rod is not a round 
bushing, as usual, but is square aud serves to take off 
the slight burr made by the first cutter on the outside 


LATHE RIGGED UP FOR A SCREW-MACHINE JOB 


diameter of the shoulder. The tailstock and spindle C 
are locked solid and serve as a back stop against which 
the box tool is ry when inserting the work, The rod 
is then inserted in the jaws of the universal chuck, and 
the outer end is butted against the side of the box tool. 
The chuck Jaws are then tightened, giving the rod the 
correct’ setting, The carriage is fed to the left until 
it butts against stop D, which is set to give the cor- 
rect’ shoulder length for the cutters to turn, 

The work can he handled very rapidly in this manner, 
and on a trial run 80 pieces were turned in an hour, An 
average of ahout 60 per hour is made by the boy on 
the job, which gives a comfortable margin, 


Grinding on the Side of a Wheel Is Objectionable, and to 
Overcome this practice the side of the whee] should be painted 
and the pores filled in, which will eliminate the possibility of 
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Personal Reminiscences of James 


Mapes Dodge--I 


By Cartes Pirz* 


SENOPSIS—In these personal reminiscences My. 
Piez tells of the struggles, carly failures and final 
great successes of one of the most com manding fig- 
ures in American invention and engineering, and 
shows us the genial, charming personality of one 
who did much to shape our present-day industrial 
ideals. This first part deals with the development 
of the conveying and coal-storage business and 
covers a period of Mr. Dodye’s life down to about 
1900. 
a FO 
. Twenty-five Years of business association, 25 years of 
intimate persoral relationship, were brought to a close 
by the untimely death of James Mapes Dodge on Dec. 4, 


amples set by our notable inventors may have wider public 
pplication and deeper public influence than the much 
heralded attainments of statesmen or the widely recorded 
works of our men of letters. 

‘It is in the hope that these reminiscences of a man who 
will occupy an important place in the mechanical inven- 
tors’ Hall of Fame will prove of profit to the workers in 
the mechanical arts that they are offered in these columns, 

In the spring of 1889 an advertisement ap cared on the 
bulletin board of the School of Mines, Columbia College, 
for two engineering draftsmen, signed by the Link-Belt 
Engineering Co., of Philadelphia. My application in re- 
sponse to this advertisement was accepted, and [T became a 
member of the Link-Belt organization immediately there- 
after. The vice-president and chief engineer of that or- 


PIG. 1. ORIGINAL DODGE COAL-STORAGE PLANT OF THE READING RY. AT PORT RICHMOND, 


PHILADELPHIA, PIENN. 


115, and these notes are penned while grief is still poign- 
ant, While the sense of loss sustained is still acute. Mem- 
ory has been active in recasting the story of our associa- 
ton, in reviewing the development of a great art, in pay- 
ing tribute to the genius to whom that development was 
largely due. For he was a genius, one to whom the accom- 
plishment of today was but an augury of the possibility of 
tomorrow ; a ceaselessly active, dvnamie man eternally 
in quest of progress, vet an easily approachable and thor- 
oughly human man, with deep affections, tender consider- 
iteness and an inexhaustible and never failing sense of 
humor. 

Mechanical accomplishment, even though its influence 
reaches into every home, rarely receives wide public men- 
tion. The fact that it has been a source of pecuniary profit 
seems all sufficient in the way of reward. And yet the les- 
sons to be learned from mechanical progress and the ex- 


*President, Link-Relt Co. 


THE BEGINNING OF A BIG BUSINESS 


ganization was James Mapes Dodve. He had been con- 
nected with William Dana Ewart, the inventor of link 
helting, for some vears, had assisted him in the design of 
the detachable chains and their attachments, and more 
than anv other man had begun the application of chain 
to purposes of conveving and elevating material. 

This period was followed by several vears spent as sup- 
erintendent of the malleable-iron foundry at which the 
chains were made, from which position he resigned to con- 
duct some experiments on steel castings in Philadelphia. 
Upon the conclusion of these experiments, he became as- 
sociated with Edward H. Burr, who then had the Pennsyl- 
vania agency for the Ewart Manufacturing Co. Under 
the firm name of Burr & Dodge, the application of chain 
to conveyors and elevators was pushed with euch zeal that 
but for the kindly financial aid of Mr. Burr's father, a 
receiver would have ended the partners’ efforts in the new 
field, The losses sustained grew out of inexperience, out 
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of the optimism of the enthusiast. Mr. Dodge had in- 
vented a new chain known as the Dodge chain, a unique 
and distinct improvement on the old cable chain, and he 
felt he had practically found in it a solution of all con- 
veyor problems. Joseph Cavanagh was in those days the 
only salesman of the firm, and when Joe came back from 
the anthracite region with his first order for a Dodge chain 
convevor, the firm members came near meeting him with 
it brass band. If they had so met him and had known 
what the future held in store for them, they would have 
had the band play a dirge, for that order was but the first 
of the series that almost put the firm out of business, The 
experience was an expensive but nevertheless a verv profit- 
able one, for it was a much chastened enthusiasm that 
met the future problems; and experiments were there- 
after conducted at home instead of in the plants of custo- 
mers. 

By 1888 Burr, Dodge and the New York office of the 
Link-Belt Machinery Co. had prospered to such an extent 
that a consolidation of the two interests was proposed by 
Mr. Dodge, and finally effected. The Link-Belt Engineer- 
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the domestic demand being active in the fall and winter’ 
Lut very light the rest of the vear. To equalize production 
and to take care of the wide market. fluctuations, a consid- 
erable portion of the anthracite output must be stored he- 
tween the mine and the market. Storage of anthracite, 
when Mr. Dodge entered the field, consisted largely of 
dumping the care on trestles and reloading with wheel- 
barrows. The cost averaged fully {0c. for the round trip, 
without taking into account the loss through degradation, 
which in this method of handling averaged fully 20c. more. 

Mr. Dodge conceived the idea of piling the coal in coni- 
cal piles and performing both the operation of stocking out 
and reloading mechanically. Tis ideas on this subject 
struck his associates as so bold ard radical that thev were 
unwilling to jeopardize the financial integrity of the con- 
vevor business by this bold flight into fields untrodden. 
But nothing daunted, he proposed that they put up some 
money for an independent company and permit this com- 
pany to install the storage systems. In those davs, like 
most inventors, Mr. Dodge was considerably longer on 
ideas than he was on cash, and he was therefore under the 


FIG. 2. IMPROVED MAST-AND-BOCM 


ing Co., of Philadelphia, grew out of this consolidation, 
sand this company became the exclusive ayvent of the Ewart 
Manufacturing Co. for the Atlantic Coast States, the Link- 
Belt Machinery Co., organized in Chicago in 1880, retain- 
ing the agency for the rest of the country. While Mr. 
wart was president of both the Link-Belt companies, 
Mr. Dodge was the executive as well as the engineering 
head of the eastern company. Under his leadership there 
began an era of invention and development that in the 
retrospect appears little short of marvelous. Over 120 
patents were taken out for him by the firm of Towson & 
Howson alone, and these patents cover only his later pe- 
riod of inventive activity. His inventions during this 
later period, beginning in 1884, pertained largely to con- 
veving problems and to transmission chains. 

Several years before T joined the organization he bad 
conceived the idea of storing and reloading anthracite 
coal by mechanical means. In the preparation of an- 
thracite for the market all sizes, from the lieeet do- 
mestic size to the smallest steam size, are produced, The 
demand for these sizes varies very materially, the steam 
Bizex being in fairly uniform demand the vear through, 


PLANT OF THE PENNSYLVANIA RR. AT SOUTH AMBOY, N. J. 


constant necessity of inducing his moneved associates to 
furnish the funds. Fortunately for both his associates 
and himself he was a magnetic and convincing talker and 
finally won a rather reluctant consent to his proposition. 
Ten thousand dollars was put up in cash, and a company 
known as the Dodge Conveyor Co. was organized, It 
contracted to store and handle a certain vearly tonnage 
for the Philadelphia & Reading Rv. at Port Richmond. 
In spite of limited means, Inexperience and the crudest of 
crude machinery, his ideas proved sound and the contract 
financially remunerative. A second contract was there- 
upon secured from the Pennsylvania R.R. at South Am- 
boy, in which an actual sale of the machinery was made 
to the railroad company. ‘Phe soundness of the idea met 
With such prompt acceptance that further contracts for 
two plants were secured from the Delaware & T[udson 
company. 

One of these covered a storage plant of 150,000. tons’ 
capacity, to be located on a narrow island in the Hudson 
River at Rondout, N.Y. The system of storing as it had 
been developed at that time is illistrated in Figs. 1 and 2. 
and consisted of a mast and boom which carried the stock- 
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ing-out conveyor head machinery. The mast had to be 
securely anchored to guy ropes, which of necessity had to 
lead away from the coal pile. At Rondout Mr. Dodge 
almost met his Waterloo, for after the company had been 
awarded the contract he found the island just wide enough 
to hold the coal piles, and to use his own expressive phrase, 
“There wasn’t a darn thing to anchor the guy ropes to 
except the swift current of the Hudson River.” 

But the difficulty was met in a very ingenious fashion, 
for right on the spot he developed the idea of spanning 
the piles with light hinged trusses and securing them 
against side wind pressure by anchor and guy ropes. This 
put the guy ropes lengthwise of the island, where there 
was plenty of terra firma for anchorage. The change, 
while adding considerably to the cost, added materially 
to the effectiveness of the storage svstem, for it afforded 
him the opportunity for the invention of the ribbon-bot- 
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voung that few standards had been developed and a broad 
field for invention lay open before us. The shops worked 
ina happy though leisurely fashion, but the margins of 
profits were large and there was no immediate incentive 
for systematized intensification of production. In 1889 
when the plant at Nicetown, Philadelphia, was built, Louis 
Wright was appointed superintendent. He was a capable 
man who had served several vears of apprenticeship under 
Frederick W. Taylor, who was then at the Midvale Steel 
Works. Mr. Wright gradually brought about some sem- 
blance of orderly procedure in the manufacturing de- 
partments, though it was done only after a lot of argu- 
ment and after the exercise of some pressure. For Mr. 
Dodge worked on impulse and looked upon any systematic 
procedure that harnessed or directed impulse as an un- 
necessary and unwise restriction of initiative. When 


_Louis Wright argued that the execution of a customer’s 


FIG. 3. SHEAR-TRUSS CONSTRUCTION INVENTED AS A RESULT OF THE RONDOUT EXPERIENCE; 
SUSQUEHANNA COAL CO’S PLANT AT OLD BRIDGE, N. J. 


tom conveyor, which aided so materially in reducing the 
breakage of coal. 

Compare the two cuts, and the tremendous step ahead 
attained by the invention of the shear-truss construction 
will be apparent at a glance. 

The unsuitability of Hudson River water to serve as 
an anchorage for the mast and boom construction had 
developed the idea that was needed to round out and per- 
tect the system. It became the recognized method of stor- 
ing anthracite coal in large quantities and has remained 
so. See Fig. 3. 

Mr. Dodge's invention was absolutely generic, and he 
was entitled to the broadest kind of patent protection ; 
but a poorly drawn set of claims opened the doors to a 
competitor, who sold one plant. The patent office, recog- 
nizing the merits of Mr. Dodge's invention, granted }is 
application for a re-issue, and the amended process claim 
was so carefully and yet so simply drawn that we were 
never again subjected to infringement. . 

Those days in the late cighties and the early nineties 
were active, interesting days. The conveying art was so 


order should take precedence over the carrying on of an 
oxperiment, Mr. Dodge very reluctantly assented ; but when 
Louis Wright argued for a further extension of system and 
records, Mr. Dodge said: “Touie, in the several years 
that vou have been here, the only decision of any import- 
ance that you unearthed out of this mass of records was 
(hat when you wanted to paint a fence it was cheaper to 
use dressed lumber than rough lumber. I could have 
guessed that if you had asked me.” His contempt for rec- 
ords in those days is particularly interesting because 15 
years later he became recognized as the most ardent advo- 
cate of the Taylor system. 

His attitude toward college men underwent a similar 
change. Though a college man himself, his quick mind 
grasped mechanical and mathematical facts without the 
necessity of demonstration. Ie looked upon many of the 
mathematical propositions as self-evident and rebelled at 
the idea of being compelled to prove axioms. The whole 
college curriculum struck him as a perhaps necessary 
program for dullards but as unnecessarily restrictive to 
the student of wide mental grasp and quick perception. 
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FIG. 4. 


In his own experience he felt that his work in the shop 
had been of tremendously greater help to him than his 
work at college, and he was apt to minimize in those 
early days the practical value of technical training. 

Yet in his annual address on the “Money Value of 
Technical Training,” delivered in 1903, while president of 
the Society of Mechanical Engineers, he states, “The prog- 
ress of the world, however, calls for a better and more 
speedy means of producing trained men than can ever 
be developed by the methods of self-instruction,” and the 
chart accompanying the address—developed as the result 
of exhaustive analysis—shows the high esteem to which 
the graduates of technical schools had risen. 

Our work had gradually taken on an engineering as 
well as a mechanical aspect, and the rapidly expanding 
engineering department gave him an excellent opportunity 
to compare the technically trained with the self-trained 
ncn. He realized upon investigation that while some tech- 
nically trained men were absolutely lacking in mechan- 
ical instincts, and while move perhaps were wholly lacking 
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CIRCULAR STORAGE BUILDINGS OF THE LEHIGH VALLEY PLANT 


In commercial sense, vet on the whole the percentage of 
capable and successful men developed out of our collegiate 
emplovees largely exceeded those developed out of the self- 
trained class, 


A Unique Bet Very SiepeLte ENGINEERING INVENTION 


During 1893 and the succecding years our business 
gradually declined in volume as a result of the general 
depression following the Baring failure, and we were com- 
pelled in order to keep the plant going to take on several 
large contracts that were more hazardous than they were 
remuncrative. The most conspicuous of these contracts 
was that taken from the Lehigh Valley Coal Co. for its 
coal dock at West Superior. We were called in at the very 
last minute and given an opportunity to bid. The problem 
submitted consisted in storing 50,000 tons of steve and 
50,000 tons of nut anthracite coal under cover and 40,000 
ions of bituminous coal in the open, the coal to be taken 
from vessels and delivered from storage into cars. ‘The 
Lehigh Valley had practically dectded to adopt a plan 
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consisting of wooden sheds into which the coal was to be 
distributed by means of a cable railway. Mr. Dodge, un- 
acer the stress of this seemingly insurmountable competi- 
tion. developed his covered storage system, convinced the 
L.chigh Valley of its value and secured the contract for 
upward of $260,000, in spite of the fact that the plan 
was wholly untried. The plant brought with it a train 
of engineering and mechanical problems, all of which 
were successfully met, but the particular idea which made 
it possible to secure the contract was a unique but very 
simple engineering invention. 

The plan submitted by Mr. Dodge included the use of 
two circular buildings, 246 ft. in diameter, 90 ft. high, 
with vertical retaining walls 17 ft. high (see Fig. 4). Now 
the pressure exerted by anthracite coal is about one-third 
of water pressure when the coal is level with the top of 
the wall, and fully one-half of water pressure when the 
wall is surcharged, and the structure necessary to take 
care of this pressure loomed up as one involving prohibitive 
expense. Imagine a boiler 246 ft. in diameter with a 
pressure of 510 lb. per sq.ft., and vou will get some idea 
of the structural problem involved. But Mr. Dodge de- 
cided to make the coal sustain the wall, and while it seems 
paradoxical to say that the material that causes the pres- 
sure can be made to sustain that pressure, vet that is ex- 
wetly what his scheme contemplated. The illustration, 
Fig. 5, shows a section of the building and illustrates 
the use of the anchor band which solved the problem in 
very simple and economic fashion. The band is circular 
an is suspended about 30 ft. inside of the retaining walls. 
In the operation of stocking out coal a section of the 
hand is covered before any pressure is exerted by the coal 
weainst the corresponding section of the wall, and the 
necessary anchorage to the band is readily secured by 
light rods. 

The retaining walls were constructed of 8-in. I-beams 
and No. 10 corrugated metal, the anchor band of 4°;-in. 
stec] 3 ft. wide. but this simple and cheap construction 
has stood up without flinching for 20 vears, 

(To be continued) 
rs 


Lubrication and Wearing of 
Tooth Wheels 


sy Iluco FrRrmepMANN 


The question was recently raised whether it would be 
feasible to use an oil-film lubrication such as proves to 
he the best expedient for journal bearings to protect 
tooth wheels against wearing. In order to ascertain the 
valne of this suggestion, we start with the consideration 
of a few physical properties. 

It is a well-known fact that two pieces of perfectly 
-traight plate glass, one laid upon the other, can hardly 
lv separated in the direction A. Fig. 1. There exists be- 
tween such polished surfaces a special mechanical attrac- 
tion ealled adhesion. In the direction 2B, however, Fig. 
2, the pieces may be easily separated. This difference 
of conditions is very remarkable and important. 


PROBLEM OF ADILESION APPLIED TO GEARS 


It is useful in considering the problem of tooth-wheel 
lubrication to remember how the physicists explain the 
phenomena of adhesion, They suppose that every sub- 
stance ha< the property of attracting other substances, 
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The influence of big masses reaches far (for instance. 
the attraction of the earth controls the motion of the 
moon), whereas the influence of those smallest particles 
that build up every material is effective only within 
the range of ten-thousandths of an inch. Between two 
separate bodies it cannot be observed therefore unless a 
high polish and perfect straightness of their surfaces per- 
mit bringing them very close together. This fact ex- 
plains the strong attraction in direction A. Fig. 1. 

Now as to conditions in Fig. 2. The influence of 
every particle is radiated in all directions of the space; 
but not all these forees may cause a visible effect. Look- 
ing at the simplified section, Fig. 3, we understand that 
the particle 1 in the body A is chiefly attracted by the 
particle 2 situated just opposite the body B. Particles 
3 and 4 will likewise attract particle A and try to move 
it to their side, but these forees will annul each other. 
Tf then an exterior influence acts in the direction (C, it 
is added to the influence of 4+. The equilibrium is dis- 
turbed, and the body A will move to the right hand. Ad- 
hesion has no practical influence in this case, and the 
frictionless condition of the bases makes sliding very 
caxy. | 

Practically the same results are obtained if a thin 
film of liquid is between the two bodies. This film has 
the additional effect of equalizing the solid surfaces to a 
certain extent, even if they are not perfectly smooth. For 
the liquid is able to fill minute irregularities, and the 
adhesion may act from one solid to the liquid and through 
this to the second solid. Adhesion becomes therefore 
more effective and sliding easier. This is the common 
influence of Jubrication. 


CAPILLARY ACTION oF O1L DiscussEp 


Still another phenomenon has to be considered in the 
case of a liquid film—the capillarity. Capillarity may 
be observed best when a plain tube of narrow gage is 
inserted with one end in colored water. The liquid will 
be seen ascending in the tube far above the outer coil 
against the influence of gravity, Fig. 1. This phenome- 
non is another result of adhesion between solids and liq- 
vids. The same sucking form as in the glass tube is 
effective between two straight plates that are approached 
very closely without touching each other. This force hin- 
ders the lubricant from running out of the gap; more than 
that, this force acts so that the oi] ean hardly be squeezed 
out from its location by outside pressure. As a conse- 
quence the upper plate, Fig. 5, does practically float on 
the liquid film. 

If we imagine these plates aud the film rolled up to 
a evlindrical shape, we get exactly the conditions of a 
journal bearing with oil-film lubrication, Fig. 6. The 
rotating journal is actually sliding on the bearing sur- 
face, and the oil film is constantly maintained by the 
capillarity of the minute gap between bearing and journal. 
Experience proves that it is not destroved even at the 
bottom of the bearing. 

After having made clear these conditions we may 
proceed to study whether they can be imitated with tooth 
gears. The teeth always press each other along one 
line of contact only, Fig. 7%, and in moving, this line 
ix continuously shifted from one place to another. ff 
we assume, Just for the purpose of makine the matter 
clear with a stationary drawing, that tooth 2 is resting, 
the relative position of tooth J will move from the full- 
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to the dotted-line position, Fig. 8. There is no sliding, 
theoretically, but a kind of rotating around a movable 
center. By this motion the gap is opened at one place 
and closed at another. The lines that were just touching 
each other are separated by force in the next moment, an 
action perfectly comparable to the one shown in Fig. 1. 
This motion acts against adhesion; it does not offer a 
continuous gap, and it destroys the oil film. In the ac- 
tion of tooth gears, as this motion cannot be changed, it 
becomes evident that their principle is strictly contrary 
to the conditions for oil-film lubrication, There is no 
chance therefore to reduce the recessing of spur gears 
by this form of lubrication. For worm gears the case 
is quite different. The motion of the worm is to a great 
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FIG.8 
' “MECHANICAL CONSIDERATIONS IN THE LUBRICATION AND WEARING OF TOOTH WHEELS 


extent a sliding along the teeth. Worm gears may there- 
fore be efficiently protected by an oil film. 

In order to keep the wearing of tooth gears within 
safe limits, other expedients have therefure to be chosen. 
They are generally known but not always fully appreci- 
ated, and it may be instructive to 
with the preceding considerations. 

As stated above, the motion of the teeth relative to 
each other is essentially a rolling. We consider there- 
fore first the process of plain, ideal rolling. As shown 
in Fig. 9, two rolls moving in opposite direction with the 
Same speed do not slide at al] upon each other. Conse- 
quently there is no friction and no wearing. When, how- 
ever, the rolls are exposed to considerable pressure from 
both sides, the material will be flattened by elastic de- 
formation; and instead of the original line of contact, 
there will be a temporary face of contact of the width 8, 
Fig. 10. The destruction of the true. circular shape 
changes the original frictionless rolling into a more com- 
plicated motion, and a partial sliding of the fibers, in 
addition to the high local stress by pressure, causes 
wearing. 

The same consideration may be Immediately applied 
to tooth gears. It teaches us first that the load must 
be kept within certain . limits, Proportionate to the size 
of the teeth; secondly that these limits depend also Upon 
the kind and quality of the material, In most cases where 
tooth wheels are worn out, it is caused by a load that 
exceeds the capacity of the size of the Wheels and the 
clastic properties of the material. Moreover it has to 
be considered that the motion of the tecth is of a compli- 
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cated character, if compared with the plain rollers, Fig. 9, 
As a matter of fact there must always be some sliding. 
In order to reduce this influence as far as possible, the 
outline of the teeth should always approach the theoretical 
shape as exactly as possible. ‘The importance of clean, 
exact cutting and of the maintenance of the correct dis- 
tance becomes therefore evident. 

In the last place, lubrication may be of value. It re- 
duces the friction of that amount of sliding which can- 
not be entirely avoided. As the action of capillarity and 
the establishing of an oil film cannot be depended upon, 
and in addition to that the centrifugal force tries to 
throw off the lubricant, it is necessary to use rather a 
thick grease which clings to the materia] by its tough- 
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ness and envelops it everywhere. Under unfavorable con- 
ditions it is advisable to inclose the whole gearing in a 
tight sheet-metal case and to fill this with grease. 


4 
Effect of Lubricant on Taps 


C. T. Brunson, of the Wabash R.R., reported to the 
American Railway Tool Foremen’s Association that he 
found a great deal of trouble in stripping threads in 
boiler shops to be due to the character of the lubricant 


have one oil can, and the oil in that can is used to oil 
the motor, to wash the men’s hands, on a tap, or reamer, 
Whenever instructions are 
given the men on the floor to use the proper lubricant 
for tapping, there will be eliminated a great deal of 
Mr. Brunson further stated: 

“IT have had men on turret lathes tell me that the only 
thing with which they can tap on their machines is white 
lead and a composition of soapy water. I have had to 
show them that they are wrong, that there are lubricants 
that beat that all hollow. In fact there was one man who 
Was very positive. He had been running a turret lathe 
for a number of years and was sure that he knew all 
there was to know about the matter. He knew so much 
about it that he would not try the oil until I took the 
drill press and did a better job of tapping ~n the drill 
press than be could do on the turret lathe. Then he began 
to pay attention. But that is where a good deal of our 
trouble comes in the way of stripping threads in tapping, 
because of the use of the wrong lubricant.” 
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Making 22-Caliber Sheet-Steel 


Rifle Barrels 


By Etnan VIALL 


SY NOPSIS—Ordinarily a rifle barrel ts made 
from a solid bar, drilled out, and then rifled ina 
special machine. The rifle barrels described in 
this article are made from sheet metal, and the 
rifling is produced in a punch press by a unique 
method. Besides the making of the rifle barrel, 
several other interesting shop processes are shown 
and described, 


The making of a rifle barrel from sheet metal sounds 
unusnal enough to attract attention, yet the process is not 
~o complicated as one might imagine, though it shows 
considerable ingenuity. The type of rifle on which these 
barrels are used is shown in Fig. 1, where views of two 
of the models are given. The upper one is of the Boy 
Scout model, with bayonet, long fore-end and shoulder 
~trap. The lower one is the regular target or light sport- 
ing model. With the exception of the stocks, fore-ends 
and a few rivets, these rifles are made entirely of sheet 


die. This process is followed for the other sizes of tubes 
used. A strip bent into U-shape and a finished tube are 
shown at B and C. 

The outer tubes are left straight, but the inner one 
is twisted so that the edges conform to the spiral of the 
rifling. This work is done in the machine shown in 
Fig. 3. The tube to be twisted is placed between centers, 
with one steadvrest to support it at A. The centers used 
are merely sockets to receive the ends of the tube and 
have a projection in them that engages the slit. With 
the tube resting in the socket centers, the operator pulls 
on lever B. The lever not only presses the driving 
projections of the sockets into the slits, but forces the 
headstock center inward. This action causes a clutch 
to engage, and the spindle automatically turns backward 
just the right amount to give the required twist to the 
tube, as a stop throws out the clutch at the right point. 
As soon as the clutch is thrown out and the twisted tube 
removed, the weighted strap C pulls the spindle forward 
to starting position ready for the insertion of another 


FIG. 1. TWO MODELS OF 22-CALIBER RIFLES WITH SHEET-STEEL BARRELS , 


metal, They are made to use the regular 22-cahiher 
cartridges, and are manufactured by the C. J. Hamilton 
& Son Manufacturing Co., Plymouth, Mich. 

As it is the most interesting process, the making of 
the barrels will be described first. These barrels consist 
of three tubes telescoped into each other, soldered solidly 
together and pressed into another tube which forms the 
outer part of the barrel. As previously stated, these 
parts are all made of sheet metal. In making the inner 
tube, or lining, through which the bullet passes, the sheet 
metal is cut into strips of the correct Jength and width, 
which are then bent lengthwise into U-shape in an 
ordinary die. The next step is to form these pieces into 
tubes, which is done in a kneading machine, as shown 
in Fig, 2. In starting, the work is placed as shown at A, 
with a mandrel in the channel. The work is of course 
pushed in far enough so that the metal is entirely 
herween the jaws. The machine is then started, and the 
jaws rock up and down, kneading the piece into a tube 
with the edges butted closely together in a way that could 
not be obtained in a punch press with an ordinary closing 


tube. The spiral Hines on the tube D show how it has 
been twisted. The gears at # are for the purpose of 
obtaining the needed twist with the amount of pulley 
travel available. 

The rifling is put into the inner tube not by cutting 
out grooves in it as usual, but by pressing or kneading 
the brass tube down over a spiral mandrel, after which 
the mandrel is forced out, leaving the interior of the 
tube of the same shape as the mandrel. Fig. + shows a 
twisted tube at A, a finished rmfled tube at B and a 
mandrel at C. This mandrel is 173) in. overall, without 
the handle. The spiral flat sides, 12 im number, are 
15°, in. in length, measured parallel to the center line 
and not on the spiral. The amount of spiral twist is 
one turn in 13.71 in.) The short round part on the 
end is 0.208 in. in diameter. Measured with a microm. 
eter at the outer end, the opposing flats are 0.217 in. 
apart; that is, the mandrel is that much in diameter there. 
At the end next the handle it measures 0.245 in. This 
shows the amount of taper from one end to the other. 
The making of the mandrel was a difficult job, and was 
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described in American Machinist, page 429, Vol. 31, 
though the actual manner of working with it is here de- 
scribed for the first time. 

In using the mandrel, a twisted tube is run on over 
it, and it is then laid in the special kneading jaws in 
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The hammers used in these rifles are blanked out in a 
punch press and the pin hole pierced. The thumb-hold 
is then profiled off, as shown in Fig. %. Here the master 
form is shown at A and the hammer to be milled, at B. 
The hammer is located in the special vise Jaws by means 


FIGS. 2 TO 4. BARREL-HANDLING MACHINES AND MANDREL USED FOR TWISTING 


Fig. 2—Kneading machine used as tube closer. Fig. 


3—Twisting the inner tubes for the barrels. 


Fig. 4—A twisted 


and a rifled tube, with the mandrel used 


a punch press, at A, Fig. 5. It will be seen that there 
are four jaws in this device, and the tendency of them 
all is to work or knead the metal inward as the press 
ram descends. About 20 strokes are required to flow the 
metal closely around the mandrel to form the rifling. 

After the tube has been 
thoroughly pressed around the 
mandrel, it is removed from 
the jaws and placed in the 
device shown in Fig. 6. Here 
the tube rests on a fork at 
A, with handle below. A rod 
B is run through a guide at 
C with the lower end resting 
on the end of the mandrel. As 
the foot treadle ) is .pressed 
down the rod forces the man- 
drel out of the tube. This se- 
quence of operations shows the 
necessity for the taper for the 
mandrel, which without the 
taper would be extremely dif- 
ficult to remove. With the 
rifled tube as a basis, the outer 
tubes are pressed on, the ends 
of the inner tube are plugged 
and all are dip soldered. After 
this, one end is chambered for 
the cartridve and the muzzle 
end machined off smooth. The 
other operations on the barrels 
are of minor importance and 
will not be hed, 


F1G. 7 
TWO BARREL KINKS AND A PROFILING JOB 


FIGS. 5 TO 7. 


Fig. 5—lress jaws used to knead the tube to the mandrel. 
forcing out the mandrel. 


of the pin hole, which fits over a pin set into one of the 
jaws, and by a number of other pins among which it 
fits. 

The cross-hatching on the thumb-hold of the hammer 


is knurled on in a special machine, shown in Fig. 8. The 


FIG.6 


( Fig. 6—Special press for 
Fig. 7—Profiling the thumb-hold on a hammer 
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hammers are placed one at a time in a sort of revolving 
turret, as shown at A, B and C. As the turret slowly 
revolves, the hammers are carried past the two knurls 
at D, and the cross-hatching is automatically done. As 
a hammer is carried on around, the operator removes 
it and places another in its place, so that the work is 
continuous. A turret for another size of hammer is shown 
at E. It can easily be put on in place of the other. 
The trigger guards used on some of the rifle models 
are first cut to length with the ends rounded and the 
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sight notch and the hole are first cut by punches £ and F, 
the punchings being shown at G and H. Punchings like 
those shown at J are then made by punch J. This leaves 
the part of the sight that is to be bent cut out on three 
sides. The punch K partly completes the bend, and the 
Jast punch, in which Z is the pilot and M a knockoll 
pin, finishes it and blanks out the remaining part of the 
sight. 

Another die, shown in Fig. 12, is used for making the 
parts at A. The piercing, blanking and forming are all 


FIGS. 8 TO 11. HANDY TOOLS FOR SMALL PARTS OF RIFLES 


Fig. 8—Thumb-hold ae ase 


Fig. 9—Trigger guard forming fixture. 


Fig. 10—Bending the end loops. 


g. 11—Die for making a rear sight complete \ 


~crew holes pierced. They are then bent to shape in the 
device shown in Figs. 9 and 10. In Fig. 9 the piece to 
be bent is shown at A. By pressing down on a foot 
treadle the slide B move: forward and the first bend is 
made. This movement also brings up two plugs C and D 
from below. These two plugs are shown elevated in 
Fig. 10, and it is around them that the two end loops 
are bent. To bend the ends, the operator pulls on the 
lever F, which causes the two rollers F’ and G to rotate 
around the plugs, bending the ends of the guard as 
they travel. As the hand lever is returned to starting 
position and the foot treadle released, the two plugs drop 
down into the table, and the bent guard is easily removed. 
One of the guards is shown at //. 

Rear sights are made from strip stock in the die shown 
in Fig. 11. A strip of the scrap is shown at A, and one 
of the sights at B. Other similar ones are shown in the 
foreground. A Tow of pierced holes will be noted in the 
strip of scrap. There holes are for stopping and piloting 
purposes, and are made by the punch C, the pilot being 
‘ndicated at D. In feeding the strip through the die the 


done in this die. It will be seen from the pieces that 
the holes are not only pierced, but also shouldered. The 
final cutting off and forming are done by the two punches 
B and C as the stock feeds out through the guides of 
the die at D. 


A NoveL Use ror A DRILLING MACHINE 


A drilling machine laid on its side for doing some 
special work is shown in Fig. 13. While this is practical- 
ly a screw-machine job, a screw machine was not used 
hecause the work could not be conveniently handled 
through the spindle from the back. The job done is the 
facing and chambering of the ends of rifle barrels. The 
barrel is thrust in with the left hand through the hole 
at A. The chuck jaws B are tightened down on_ the 
barrel by means of the handle C. The tool D is fed to 
the work by means of the handle /&. The spindle runs 
in the same way as usual, except in a horizontal position. 
It will be seen that the shortness of the large hole in 
the bracket holding the chuck is a great convenience in 
this case. 
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The handle loops on cleaning rods are formed in the 
fixture shown in Fig. 14. It differs somewhat from the 
usual type used for this purpose. The rod to be bent is 
thrust im between the center pin and the block A until 
it butts against a stop. This action brings the end close 
to the edge of the hinged member B. As the operator 
pulls on the lever C, this member forces the end of the 
wire around the center pin until it butts against the side 
of the block A. This movement brings the long part of 
the rod around parallel with the side of the block and 
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evrade—at $50 per unit is worth $3,000; a carload of 
40 tons would be $120,000. 

A contributory factor in the production of this situa- 
tion was the utter stupidity of the British authorities. 
They fought the advance from the beginning. When 
they were offered some tungsten ore, they came back with 
a lower bid—trying to dicker in what was not a dick- 
ering market—and naturally failed to get what thev 
wanted. Then they practically commandeered the supply 
of tungsten ore in the British Empire, appointing offi 


FIG. 12 


Fig. 12—Die for making a special lever part. Fig. 


FIG.14 
FIGS. 12 TO 14. SPECIAL TOOLS FOUND EFFECTIVE IN MANUFACTURING RIFLE PARTS 


13—Drilling machine used horizontally. Fig. 14—Wire 


loop-forming fixture 


finishes the work. The swinging in of the end of part B 
allows it to keep its grip on the wire, which gradually 
shortens as it encircles the center pin. As soon as the 
lever 1s pulled back, the spring D pulls the member B 
back to the starting position ready for the next piece. A 
finished cleaning rod is shown at F. 


Tungsten and Molybdenum 


One of the most spectacular advances in) commodity 
prices occasioned by the war has been in tungsten, both 
metal and ore. This has been due to the extraordinary 
demand for tungsten stecl—an essential constituent in 
making high-speed tool steel. The manufacture of im- 
mense quantities of military material has required great- 
lv increased quantities of tool stecl, and consequently cor- 
responding quantities of tungsten; hence the advance in 
price for it. 

Before the war high-speed tool steel was worth about 
70c. per Ib.. tungsten about 60e, per Tb. and tungsten ore 
about $6 per unit. At present high-speed tool steel 
tetches about $3 per Ib., tungsten about $5 per Ib. and 
tungsten ore about $50 per unit. Even at the enhanced 
prices supplies are scarce. 

The fabulous price for tungsten ore has stimulated 
prospecting for if throughout North America and South 


America. This ore is not known to occur in large de- 
posits. The annual production of concentrated ore in 


the United States previons to the war was only about 
1,400 tons. However, this ore has now become so val- 
uable that the discovery of a deposit that affords a single 
carload is the finding of a fortune. A ton of ore as- 


saving 60° funesten trioxide—the standard commercial 


cial brokers and fixing a price of 55s. per unit, or about 
$800 per 2,000 Ib. of 60% ore if exchange be figured 
at 4.86. Previous to the war that would have been re- 
garded as a fine price, but the producer in Australia, 
Burma, Malava and elsewhere does not think very much 
of it when the same grade of ore is fetching $3,000 or 
so per ton in America. Patriotism does not go quite so 
far as that. 

Tn the meanwhile there is relief immediately at hand 
if the manufacturers of tool steel would only avail them- 
selves of it. We mean the substitution of molybdenum 
steel for tungsten steel. It is well known that molyb- 
denum steel has excellent qualities of more or less the 
same character as tungsten steel. There is an extensive 
literature on this subject to which the tool-steel maker 
mav refer. It is indeed claimed by some authorities that 
molybdenum steel is superior in certain respects to tung- 
sten steel. The chronic reluctance of manufacturers to 
get out of the beaten tracks is offered as an explanation 
of their blindness to the merits of molybdenum steel. 
But even if it were not preferable with tungsten at 60c. 
per Ib. it might be when that metal is more than eight 
times as high. 

The point is that molybdenum ore and the products 
thereof are now a drug in the market. While the tung- 
sten mines are being worked at the limit of their capa- 
city, the molvbdenum mines have had to be closed, and 
the smelters of molybdenum ore are carrying large un- 
sold stocks of the products that probably they would be 
glad to sell at cost. The manufacturers of tool steel 
und the British authorities are recommended to give some 
attention to this situation —Lnrgineering and Mintag 
Journal, 
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Empirical Design of Gas-Engine 
Piston Pins 


By G. W. Lewis* anno A. G, KESSLERt 


SYNOPSIS—Empirical formulas are given to 
obtain the diameter and length of piston pins, also » 
the diameter of pin bosses used on the pistons. 
These are for both horizontal and vertical types of 
engines. The formulas have been derived from 
data received from manufacturers of -various 
American engines and represent the best average 


practice. 


In Vol. 39, pp. 775 and 891, of American Machinist, 
we gave empirical formulas for obtaining the dimensions 
of gas-engine pistons of the open-trunk type. The fol- 
lowing empirical formulas on the piston pin and piston- 
pin bosses were obtained from data received from manu- 
facturers of American engines and represent average prac- 
tice. 

The function of the piston pin is to transmit to the 
connecting rod the pressure produced on the piston face 
by the combustion or explosion of the gas charge. 

Two kinds of steel are used in making piston pins— 
for smal] engines, a machinery steel case-hardened and 


FIG. 1. TYPES OF PISTON PINS IN USE 


ground ; for larger engines, a high-carbon, 85-point steel, 
tempered and ground. Some of the taper pins for large 
engines are made of a nickel steel of the following com- 
position: Ni, 3.5 per cent.; C, 0.2 per cent.; Mn, 0.65 per 
cent. The core of a case-hardened pin of the above-men- 
tioned steel has an elastic limit of 150,000 Ib. per sq.in. 
and a maximum strength of 175,000 lb. per sq.in. with a 
ductility of 10 per cent. 
The types of piston pins used are shown in Fig. 1. A, 
a straight pin, is used in smal] engines up to a cylinder 
diameter of 8 in. The piston pin in all cases must be 
carefully secured in the piston bosses, and with straight 
pins two setscrews, locked with check nuts, are used. 
Type B shows a piston pin designed with two diameters 
or sizes, which provide for one end always being smaller 
than the central wearing portion. It is free from the 
defect common to straight pins which burr and wear a 
shoulder on the middle, making it difficult to remove the 
piston-pin bearing. This pin can be reground without 
leaving a shoulder and can always be put in or removed 
from the piston without readjusting the piston-pin bear- 
ing in the connecting rod. The most common method 


assistant professor of mechanical engineering, Swarth- 


more College. 
{General manaser, Lakeside Forge Co., Erie, Penn. 


of fastening piston pins of this type is by means of a 
key and setscrew, as shown. At C is shown a similar type 
of pin fastened into the piston at one end by a setscrew 
with a locknut and a key. The advantage claimed for 
this method is that the other end of the pin is free to allow 
for changes in length due to large temperature differences. 
It will be noticed that this pin has three diameters and is 
considered a better design than either type A or B, but 
costs more to make. The diameter of the setscrews used 
for these types of pin equals 0.32, the diameter of piston- 
pin bearing. 

For engines of 40 hp. and over per cylinder tapered 
pins as in Fig. 2 are used. The average taper of the pins is 
1 in. per ft. The pin is provided with a key to prevent it 
from turning and is clamped into the piston by a nut 
with a ratchet, which is secured to the pin by a special 
pawl. Piston pins of this type are case-hardened and 
ground into the piston with emery and oil, making an 
almost perfect fit between the pins and bosses. 

Piston pins are designed with two objects in view— 
for strength and for allowable bearing pressure, the latter 
being carefully considered so as to make lubrication as 
easy as possible. 

To determine the piston-pin bearing diameter empiri- 
cally the values of the cylinder diameter and the piston- 
pin diameter are plotted against each other in Fig. 3. 
The average relation for horizontal engines is expressed 
by the equation 

Dpp = 0.0143 D? + 0.7 in. (1) 
where 
D pp = Diameter of piston pin; 
D = Cylinder diameter. 

The average German practice from Haeder is given by 

the dashed curve and shows that for a given cylinder 


FIG. 2. TYPE OF PIN FOR LARGE ENGINES 


diameter a much larger pin is used, which means a much 
higher factor of safety, assuming that the same material 
is emploved for each pin. 

For vertical engines the empirical relation between cyl- 
inder diameter and piston-pin diameter is given in Fig. + 
and is expressed by the equation 


Dopp = 0.2 D + 0.25 tn. (2) 
where 
Dpp = Niameter of piston pin; 
PD = Cylinder diameter. 
The bearing length of the piston pin for horizontal 
engines is determined empirically from Fig. 5. From the 
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position of the points two average curves have been drawn. 
Curve (a), representing the average of most of the data, 
cives the following relation : 

Lop = Lot Dop + 0.5 in. (3) 


and curve (b) 
Lop ad 2.8 Lop a0. i. s 
where 
Lop = Bearing length of piston pin; 
= Rearing diameter of piston pin. 

The average relation given in text-books on gas-engine 
design, is that the bearing length equals 1.5 times the bear- 
ing diameter. The dashed curve in Fig. 5 gives average 
German practice from Haeder. 

For vertical engines the average relation between 
piston-pin diameter and piston-pin bearing length is 
viven in Fig. 6 and is expressed by the following equation: 

= ) 
where 
Lop = Bearing length of piston pin; 
Dpp = Bearing diameter of piston pin. 

The overall length of the piston pin for horizontal and 
vertical engines is given in terms of the cylinder diameter 
in Fig. 7 and the relation is given in the equation 

L'pp = 0.95 D 
where 
T' pp = Over-all length of piston pin ; 
D = Cylinder diameter. 


The allowable maximum bearing pressure in pounds 
per square inch on the projected area of the piston-pin 


Bearing Diameter of 
Piston Pin in Inches 


4 6 8 0 2 4 16 18 20 22 
Cylinder Diameter in Inches 


FIG. 3. PIN DIAMETERS FOR HORIZONTAL ENGINES 


hearing is very high, due, first, to the great pressure on 
the piston face at the instant of explosion, and, second, to 
the short duration of this maximum pressure; and also 
that it occurs only for a fraction of a second every two 
revolutions in a four-cvcle gas engine. 

The wide variation of some of the points on the curves 
is due to the fact that engines using different fuels use a 
corresponding compression pressure, Which means a varia- 
tion in the maximum explosion pressure used in design- 
ing the machine parts subjected to the evlinder pressure. 
For instance, an engme using gasoline or illuminating gas 
has a compression pressure of from 60 to 80 Ib. per sq.in., 
with a corresponding maximum explosion pressure of 
from 300 to 300 Ib. per sqin. An engine of the 
same size using producer gas has a compression pres- 
sure of from 120 to 160 Jb. per sq.in. and a corre- 
sponding maximum pressure in the evlinder of from 
390 to 400 Ib. per sq.in. ‘Therefore in Table 1° the 
maximum bearing pressure in pounds per square inch on 
the projected area of the piston pin App has been com- 
puted from the average data on the assumption of explo- 
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Bearing Diameter of 
Piston Pin in Inches 


4 © 8 10 12 14 6 18 20 22 
Cylinder Diameter in Inches 


FIG. 4 PIN DIAMETERS FOR VERTICAL ENGINES 


sion or maximum pressure in the cylinder of 300, 350 and 
400 Ib. per sq.in. 
The value of App is computed for Table 1 from the 
following equation: 
Dp 
I ee 
m Xa 


Kop = HT, (6) 
where 

Pm = Maximum explosion pressure lb. per sq.in. ; 

1) = Cylinder diameter in in. ; 
I)pp = Bearing diameter of piston pin in in. ; 
Lpp = Bearing length of piston pin in in. 
The bearing pressures in Table 1 are actually not as 

high as computed, due to the inertia of the reciprocating 
parts, which is a maximum at the head end dead center 


TABLE 1. PISTON PIN, HORIZONTAL ENGINES 
D,in.... 4 6 8 10 12 14 16 18 20 assumed 
Lpp, in.. 3.8 57 76 9.5 114 13.3 15.2 17.1 190 eq. (5) 
Dpp, in.. +4 1} 1; 2 2] 3h 43 5} Oe oe CY 
Lpp, in.. lj 2} “ul 3 42 of pis ri 94 eq. (3) 
App, in.. 1.76 2.66 4.57 7.43 12.04 18.85 28.7 42.7 61.2Dpp x Lpp 
Pini aet: ieee Saat, Goat a coulis SAMO! cen shi Sabced. cue ard: sk oo SMITE 
Kpp . 2,150 3,010 3,310 3,170 2,815 2.450 2,100 1,790 1,540) eq. (6) 
Sb sca hs 7,300 8,315 8,410 7,300 6,060 4,920 4,000 3,320 2,960 eq. (7) 
Po. ica beats eh Ra. os es So) | ee bee eee eee) aSSUMeOed 
Kpp. 2,500 3,520 3,850 3,710 3,285 2.860 2,450 2,085 1,800 eq. (6) 
Obidccaes 8,520 9,700 9,800 8,530 7,070 5,750 4,670 3,870 3,450 ey. (7 
Pm StaGc ahr titanic os “ah ant Pear 400 |...) ..... tee eee) SUMO] 
Kpp 2,865 4,020 4,410 4,230 3,760 3,270 2,810 2,385 2,050 eq. (6) 
SB cwcmes 9,750 11,100 11,210 9,750 8,080 6,575 5,330 4,425 3,950 cq. (7%) 
when the explosion takes place in the cylinder. The 


inertia of the reciprocating parts, when the engine is run- 
ning at normal speed, measured in pounds per square inch 
of piston face is about one-fifth the total explosion pres- 
sure at head end center and of course acts in the opposite 
direction. Therefore all the unit bearing pressures given 
in Tables 1 and 2 can be reduced a fifth. 

In Table 2 the values of the maximum unit bearing 
pressures for vertical engines of various sizes are com- 


| 
a) Lpp@!4Dnp*Q5 - 
(8) Lep-260pe-07 
ime 
Equation (b) does not hoi? , }— 


for values of Dap above 3 
4 ac ae ie ae 
Z = = i 
H fa ‘ 


Ve 


Bearing Diameter of Piston Pin 
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LENGTH OF PISTON PIN FOR THE HORIZONTAL 
TYPE OF ENGINES 
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Bearing Diameter of Piston Pin 


Bearing Length of Piston Pin 
FIG. 6. LENGTH OF PINS FOR VERTICAL ENGINES 


muted from the average data. German practice gives a 
maximum allowable bearing pressure of from 1,700. to 
2.000 Ib. per sq.in., and computing Kpp for a 12-in. and 
an S-in. cylinder from the German curves in Figs. 3 and 4 
for an explosion pressure of 350 1b. per sq.in., the values 
are 1,799 and 1,845 |b. per sq.in. respectively. 


FIBER Stress iN PIN 
In considering the maximum unit fiber stress (Np ) 


the pin, the piston pin 1s EONSIENS: as a uniformly loaded 
heam fixed in the piston-pin bosses. The values for S95 


TABLE 2. PISTON PIN, VERTICAL ENGINES 

1D. in 4 6 x 10 12 14 16 18 assumed 
Lop. in. $38 3897 #%76 95 11.4 13.3 15.2 17.1 equation (5) 
Dpp. in My ify a 2b 23 3 BE equation (2) 
Lap. in 1 2 345 435 42 6 GH uution (4) 
App. in.. 206 378 6 00 9.16 12.48 16. 36 21.50 26.45 “Dpp XL Lp 
Pm.. ; és oie 300 assum) 

Kpp 1,835 3,245 2,510 2,570 2,720 2,740 2,810 2,890 equation (6) 
Sp..... 3,180 6,380 7,110 7,120 7,560 7,520 7,890 8,120 equation (7) 
I'm... te ee i 350 x phe assume 
Kopp. 2,135 2,620 2,930 3,000 3,170 3,200 3,270 3,370 equation (6) 
Spb..... : 7.450 8,300 8,315 8,800 8,780 9,200 9,460 equation (7) 
Pm.... : hie ee a assumed 
Kop. 2,445 2,995 3,350 3, 430 3,6 3, 650 3, 740 3, s? 50 equation (6) 
Sp ... .. 6,900 8,520 9,490 9,500 10, 300 10,300 10,520 10,820 equation (7) 


tor the various cylinder sizes and for explosion pressures 
of 300, 350 and 400 Ib. per sq. in. for both horizontal and 
ceitical engines are given in Tables 1 and 2 respectively. 
The following sample computation is made for a 35-hp. 


Overall Length of Piston Pin 


| | 4 


Cylinder Diameter, D 


LENGTH OF PIN FOR HORIZONTAL AND 
VERTICAL ENGINES 


FIG. 7. 
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TABLE 3. EQUATIONS FOR PISTONS, PISTON PINS AND RINGS 


Horisontal Engines Vertical Engines 


I) = Cylinder diameter 


“) 1.55 1D — jin. 1. 72 ma 23% in. 
Dist. a 0.56 Lp 3} Lp 12 in 
aoe 0.075 bey in. (anyweb) 0-13 nettg in. (webbed) 
pb 
Tw 02 iy 7 0.1 in. 
b 1.4 Tpd 
c 0 085 D 
No. of rings 4to6 
Dpt = Diameter of ring 
blank 1.03 D 
Wr 024Y D—3in 
Dr-r oe + } in. 
Tr max 0.021 D + 0.1 in. (concentric rings) 
Tr max 0.026 D + 0 1 in. (eccentric rings) 
Tr min 0.637 Tr. max. 
Dg Tr max. + yy in. to xy in. 
Dpp 0.0143 D* + 0 7 in. 0.2 D + 4 in. 
Lpp 1.4 Dpp + 0.3 in. 1.82 Dpp 
L'pp 0.95 D 
Dpphb 1.65 Dp 
Taper of pin 1 inch per ack 


gas engine of a horizontal tvpe with a cylinder diameter 
of 12 in. From Fig. 8 the maximum moment for a beam 
with both ends fixed and the load uniformly distributed 
equals 7; WX Lpp, where 
W = Total load; and 
Lpp = Bearing length of pin. 
Exainple: 


Pm = 350 Ib. per sq.in. assumed 5 
J) = 12 in. cylinder diameter ; 
Dopp = 2.75, Equation (1) ; 
Lop = a. Equation (3) ; 
=D? 
r= P 
mf 
oe Mactimun bending ne = My = yy X 350 
x XV a yes 
4 
My = 14,470 rn.-lb. 
but 
Np l 
| ee 
Mp : 
where 
I =Dpp 2 _ Dopp 
- = x Sg 
€ 64 D pp on 
ae 32 ; 
Wats es ein eis 


l 7X 2.70 


In German practice the piston pin is considered as a 
uniformly loaded beam supported at the center of cach 
boss. This of course gives a longer beam and a corre- 
spondingly higher fiber stress, so that the allowable maxi- 
mum unit stress given by Haeder and Giildner is from 
11,000 to 13,000 Ib. per sq.in. 
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The diameter of the piston-pin boss expressed in terms 
of piston-pin diameter is given in the following equation : 


Dppb = 1.65 Dopp (8) 
where 
Dppb = Diameter of piston-pin boss ; 
Dpp = Diameter of piston pin. 
German average practice from Haeder gives 
Dopp = 1.79 Dop (9) 


Table 3 gives the empirical equations for determining 
the dimensions of pistons, piston pins and piston rings for 
horizontal and vertical engines using gasoline, illuminat- 
ing gas, natural gas and producer gas as fuel. The dimen- 
sions corresponding to equations in Table 3 are given in 
Fig. 9. 

| a | 
Care of Pneumatic Tools* 
By Aucust MEITzt 


In handling pneumatic tools several points are to be 
taken into consideration. First of all, it is a good policy 
to adopt a standard of such tools on any one railroad 
svstem. This plan would reduce the cost of repairs and 
maintenance about 50 per cent. as well as reduce the 
expense for repair parts to be carried in stock in order 
to expedite repairs and to prevent holding tools out. 

In selecting pneumatic tools for service a great many 
mistakes are made by the workmen as regards to speed 
and power. For instance, an air motor of high speed 
will be used by a boiler maker to drill out stay-bolts; and 
as soon as he has completed this drilling, he will use the 
same motor for running in a stay-bolt tap, say ly, in., 
thereby using the same speed as he had just used on a 
73-in. high-speed drill. In such cases damage is done 
to the motor as well as to the tap—the motor is overloaded 
and the tap is overspeeded, with the result that the 
motor will break in some place and the tap is spoiled. The 
xame result is had by drilling and reaming at too high 
speed on the motor—the reamer is spoiled. Taking the 
standard rule, “What is gained in speed is lost in power,” 
we come to the conclusion that it is unwise to have al! 
high-speed motors in any one shop, as the little time 
vained by drilling is a double loss on spoiled drills and 
taps which, if handled in a more reasonable manner, 
would pay for the lost time. 

All motors should be kept clean and well oiled at all 
times. Good engine oil should be used, and it will also 
be found to pay to use some light grease to fill the case 
or crank chambers. 

Air hammers should always be well oiled before using. 
A light mineral oil, we have found, gives best results. 
Any oil which will gum or thicken in cold weather should 
be avoided. After a hammer has been in service and 
returns to the toolroom, it should be placed in a solution 
of gasoline and signal oil, equal parts, as small particles 
of rubber from the hose lining frequently lodge in the 
chamber between the handle and the throttle-valve sleeve. 
The gasoline mixture will cut this rubber, and by blowing 
out the hammer with compressed air, all refuse and 
foreign substances are removed. After the hammer has 
jain in the oi] about five minutes, it should be taken 


*From American Railway Tool Foremen’s Association Pro- 
ceedings. 

*Tool foreman, Missouri, 
Kan. 
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vut and hung up to drip. Before the hammer is used 
again, all parts should be properly oiled. 

Others find that if air hammers are kept in a coal-oil 
bath when not in use, there is very little repair work to 
be done on these tools until some part becomes worn so 
that it must be replaced by a new one. 

The throttle handle of the motor is filled with coal 
or signal oil every evening, which prevents throttle valves 
from sticking and also keeps the valves of the machine 
clean; both give more or less trouble when neglected. 
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Making Steel Filing Cabinets 
with Oxyacetylene Torch 
EDITORIAL CORRESPONDENCE 


The oxyacetylene welding torch is now entering quite 
extensively mto the manufacturing of steel furniture. 
In this article methods used by the Shaw-Walker Co., 


F1G. 1. 


WELDED FILING CABINET 


Muskegon, Mich., when making steel filing cabinets will 
be illustrated. 

One of the finished vertical filing cabinets is shown 
in Fig. 1. It is composed of four drawer sections each 
Gf which measures 1014 in. high by 12 in. wide by 2514 
in. deep. The dimensions of the cabinet as assembled 
are 13% in. wide by 27 in. deep and 52 in. high. The 
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drawers and casing are made from No. 18 gage steel. 
In making this cabinet eight corner welds are made, and 
the time occupied is approximately 30 min. 

Using a No. 2 tip, the amount of gases consumed is 
24 cu.ft. of oxygen and 214 cu.ft. of acetylene. It has 
been found advisable, to facilitate the welding, to electric 
spot weld many of the elements. In Fig. 2 is shown an 
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In Fig. 5 is shown a base used on a horizontal section 
which has been welded. This part is made from No. 16 
gage steel, and miter welds are made at each corner. The 
time occupied is 20 min., and,the amount of gases con- 
sumed is 1.81 cu.ft. of oxygen and 1.76 cu.ft. of acetylene. 

One of the tops used on the horizontal sections is shown 
It 1s made from No. 20 gage steel, and the 


in Fie. 6. 


FIG. 2 SPOT WELDING THE SECTIONS 


FIG. 3. FLAME WELDING A CASING 


FIG. 


4 FIXTURE FOR WELDING 
CORNERS 

electric machine spot welding one of the cabinet elements 

prior to flame welding. 


Wenpixna CorNers OF A CABINET CASING 


The operation of flame welding the corners of a cabinet 
easipe is shown in Fig, 3. After the elements have been 
spot welded, the corners are flame welded. The advantage 
of the previous spot welding 1s that the elements are held 
~ccurely, and the joint may be finish welded quicker 
and with a smoother appearance. 

Sometimes it 1 found an advantage to hold the plates 
when making the corner welds. For this purpose a 
tivture, shown in Fie. 4, was devised. The cast-iron block 
{ois fastened on the corner of the cabinet with the clamp 
BR. The block is made with a slot, as shown, so that the 
tame may be fed as near to the metal as desired and a 
neat weld made. This cabinet section is made from No. 
"G wage steel and is 12 in. wide by 1014 in. deep by 25 in. 
lone, When welding the four corners the time required 
I~ | min.: and using a No. 1 tip, 0.058 cu.ft. of oxvgen 
and 0.054 cu.ft. of acetvlene gas are consumed. 


BIG, 0. 


A WELDED CABINET 
BASIS 


FIG 6. A WELDED 
CABINET TOP 

four corners are welded, taking approximately 2 min. 

For this work a No. 1 tip is used, and the gases consumed 

are 0.116 cu.ft. of oxygen and 0.108 civft. of acetylene. 

The apparatus was made by the Davis-Bournonville Co. 


‘* 


A Brazilian Railroad Shop 
SPECIAL CORRESPONDENCE 


Railroad men in this country will be interested in the 
lustrations from the shops of the Central Railroad of 
Brazil, at Enughenio De Dentro. It is indeed difficult to 
realize that the building in Fig. 1 1s the entrance to a 
railway repair shop, but such is the case. Only the 
truck wheels in front link it up in any way with railway- 
shop work, 

Tnside, however, it has a very shoppy appearance. Fig. 
2 shows a section of the foundry, and Figs. 3 and 
are two views in the erecting shop. This, as will be seen, 
is well equipped with traveling cranes made by the 
Niles Co. These views give a good idea of the size of 
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A BRAZILIAN RAILWAY SHOP EQUIPPED WITH MODERN MACHINE TOOLS OF AMERICAN MANUFACTURE 


Fig. 1—The front of the building. Fig. 2—In the foundry. 


the locomotive used, as well as of some of the shop ap- 
phances. 

In Fig. 3 will be scen the substantial laving-out tables 
in the foreground. They are mounted on brick piers. 
The sanitary drinking fountain 1s also very much in 
evidence, beneath the cab of the suspended locomotive. 
Fig, + shows a type of small, square work-bench that 
seems to be distributed between the erecting tracks for 
the benefit of the workmen. Both these views give a 
good idea of the type of shop construction used in Brazil, 
the side windows and skylight apparently affording an 
adundance of light and air. 

A view in the machine shop is shown in Fig. 5, this 
shop being supplied with a traveling crane on the track 
in the aisle at the left. The manner of suspending the 


Fig. 3—Transferring a locomotive by overhead crane. 
Another view in the erecting shop. Fig. 5—The machine shop used for small work. 


Fig. 4— 
Fig. 6—In the wheel shop 


line shaft down the aisles and the method of belting 
from it to the various countershafts are shown. Fig. 6 
gives a view of the wheel shop, which is supphed with 
a 10-ton Whiting crane. 

It is interesting to note that nearly all the machinery 
in these shops comes from the United States, a large 
percentage of it being supplied by the Niles-Bement-Pond 
Co. Those who are interested in extending their trade 
in this direction can secure a good deal of the kind of 
machines needed and to some extent, of the conditions 
to be found in the average shop in this part of the world. 
As will be seen, most of it is general rather than special 
machinery. These photographs are from our own cor- 
respondent, Duncan C. Hood. 
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High-Speed Steel Taps for 
Iron Fittings 


The use of high-speed steel taps in the manufacture 
of gray and malleable-iron fittings has enabled manufac- 
turers to reduce their machining cost considerably. 

In a series of tests at a large fitting plant it was 
found that high-speed steel tap blades should be hardened 
and drawn in a different manner from most high-speed 
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3 ies. 2. TWO SOLID ADJUSTABLE INSERTED-BLADE TAPS 


cutting tools. Several brands of steel were used in these 
texts, some showing greater life than others, and all of 
them, when properly treated, tapping from 28 to 40 per 
cent. more holes at one sharpening than did carbon-steel 
tap= of the same construction. This work consisted of 
tapping rough-cored holes only in gray and malleable 
eastings at surface speeds ranging from 50 to 55 ft. per 
min. The best results were obtained with a high-speed 
<tee] hardened in a good grade of lard oil at approxi- 
mately 1,900 deg. F. and the temper drawn to as high as 
750 deg. F. On some of the smaller sizes in wlich the 
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blades had to be made quite small, measuring approxt- 
mately 5x4 in. in cross-section, the best results were 
obtained by drawing the temper to a heat that would 
quite thoroughly anneal a carbon blade. 

Thin blades have to be drawn to a very dark-red heat 
before the crumbling up of the threads can be elim- 
inated. Another curious thing that was discovered on 
automatic tapping machines before they were speeded up 
for high-speed steel was that the new high-speed taps 
in some cases did not show any more production per 
sharpening than did the old carbon taps. It was only 
after having speeded up the machines to nearly twice 
the old speeds that the high-speed taps showed their 
superiority by tapping from 28 to 40 per cent. more holes 
per sharpening. 

The cutting lubricant used in this plant is composed 
of three parts soft soap and one part lard oil boiled 
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FIG. 3. INSERTED-BLADE HIGH-SPEED TAP 


in water for 14 hr. and distributed throughout the plant 
by a centrally located pumping system. It is used freely 
on all metal cutting. 

In Fig. 1 is shown a high-speed, solid, adjustable in- 
serted-blade tap designed to be made in sizes from 1 in. 
up. It is not very expensive, is very rigid and accurate 
and can be adjusted easily by placing thin strips of metal 
under the blades. The beveled-face nut B forces the 
blades down upon their seats with equal pressure. This 
nut is made of hardened steel and the body A of a low- 
grade tool steel left soft, so that a slight cut can be taken 
ma lathe across the beveled shoulder C should it. re- 
quire truing up. This is an extremely rigid adjustable 
blade tap and gives good service. Fig. 2 shows the same 
construction of tap made im two sizes, designed for tap- 
ping electric-lght pole couplings at one operation. These 
couplings are tapped for 214-in. pipe at one end ana 
4-in. pipe at the other, from the rough casting. When 
tapped formerly in two operations at two different set- 
tines, it was difficult to tap the holes in dine with each 
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other. The large tap was made tapering, but the small 
one, being run in from the back end of the hole, had to 
be made straight. The small hole, which is tapped 
straight, makes no difference in the joint in this case. 
This double tap lowered the machining cost 75 per cent. 
on these couplings and eliminated an expensive straight- 
ening operation on the poles that was necessary when 
the couplings were tapped from each end at two different 
settings of the work. 

In Fig. 3 is shown an inserted-blade, high-speed tap 
designed for tapping standard pipe fittings in large quan- 
tities on special semiautomatic tapping machines. Its 
great advantage is the long life of the tap body, since 
it can be sharpened by grinding off the ends until fully 
half their length has been ground away. A is the body, 
which for hard usage should be made of low-grade hard- 
ened tool steel. It has radial cutter slots milled across 
the body and is threaded to the same diameter as the 
tap cutters, to fit the collet B. The collet B has clear- 
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FIG. 4. MASTER HOLDER FOR THREADING TAP CUTTERS 


ance slots in its threaded hole, as shown in the end 
view of Fig. 3, which allows it to be slipped on the tap 
over the cutters to the position shown. The collect B 
is then given about one-eighth of a turn, as shown in 
the end view at Fig. 3, and held in place with a spanner 
wrench while the threaded collet ring C is tightened 
upon it, thereby securely locking the jaws of collet J3 
against the cutters. This collet and collet ring are made 
of hardened tool steel. 

In Fig. 4 is shown a master holder used for threading 
the long tap cutters shown at A. The cutter slots are 
milled at a slight angle with the center line as shown at 
B, so that when these cutters are mounted in the radial 
slots of the working holder A, Fig. 3, the tap will have 
eccentric relief on its threads. The beveled-face nut (' 
secures the long cutters in the slots for threading them. 
It is apparent that if this nut were made very tiglit. 
the cutters, owing to their great length, would spring 
up slightly in the center. These cutters, if properly 
fitted to the slots, are held securely by a very slight 
tightening of the nut. A. J. CHAMBERLAIN. 

South Bend, Ind. 

ti 
Improvised Method of Turning 
a Scored Crankpin 


A few months ago the 65-hp. heavy-duty eas engine in 
the tug “Miraballes” belonging to a steamship company 
developed a badly scored crankpin. We found that it 
would mean taking the whole engine down to get the 
crankshaft out, and that our lathe was too small to take it. 

As a hurry-up job was required, I decided to make a 
box tool out of the crankpin bearing box. As shown in 
the illustration IT chipped a groove Y% in. wide and % in. 
deep in the upper half of the box. In this groove T in- 
serted a cutter the length of the bearing and a snug fit 
in the groove. This cutter was made out of a file, the 
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cutting edge being finished on an oil stone and raked 
about 20 deg. I took great care to get the cutting 
edge perfectly straight. Four holes were then drilled and 
tapped back of the cutter, and ;';-in. setscrews inserted 
in them, to feed the cutter toward the center of the box. 
A space 3gx8Q In. was also chipped above the cutting 
edge to make room for chips. 

The box was assembled on the crankpin, the setscrews 
set up evenly to take a very light scrape (rather than 
cut) and the engine barred over by hand two turns. The 
box was then taken apart, chips cleaned out and the 
operation repeated. This was done several times until 
the pin was smooth. The last chip taken out was in one 
piece and resembled a roll of tissue paper. The surface 
of the erankpin was then further smoothed up by remov- 
ing the cutter from the box and assembling the box with 
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a piece of fine emery cloth bent double to have the roush 
touching both the box and the pin. 

The crankpin box was afterward bored out 14 in. in 
the lathe and babbitt metal cast in it, which of course filled 
up the cutter groove and chip space. The box was fin- 
ished in the lathe to the new size of the crankpin. This 
repair has since given absolutely no trouble from the bear- 
ing heating or otherwise, and has stood up to the work 
very well. J. G. SAXE,. 

Puntarenas, Costa Rica. 
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Bending Small Tubes Without 
Rosin Filling 


Steel, brass and copper tubes from 34 to % in. in 
diameter, if bent without filling, do not hold their 
cylindrical form but flatten; and the thinner the wall of 
the tubes the more this flattening occurs. To overcome this 
change in shape, it is common to fill these tubes with 
melted rosin, which prevents collapse or distortion of the 
tube; but the rosin has to be melted out after the tube 
Ix bent. It is difficult to get it all out, and the job is 
a Inessy and expensive one. 

A better way is to use a closely wound spiral spring, 
rolled up from a small-diameter wire. This spring must 
enter Just nicely into the tube, but the whole trick after 
bending the tube is to withdraw the spiral spring. It 
can be done as follows: 

A plug of three or four diameters in length must be 
fitted inside the spring, which should extend outside the 
bent tube about an inch or a little more. The sprine 
with the plug in it) should then be clamped in a lathe 
chuck. Revolving the lathe im a direction whieh will 
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wind up the spring, at the same time pulling on the tube, 
withdraws the spring easily, and a good job is readily 
made of the bending. 

Some experiments have to be made to get the size of 
wire and its temper just right. Should the spring be 
too highly tempered, it is apt to break; if a too large 
diameter of wire 1s used, it will be difficult to withdraw, 
while if it is left too soft, it will stretch in pulling out 
and have a permanent set. Generally speaking, a small 
diameter of wire is preferable; and it is always well, in 
fact necessary, to lubricate the spring. Albany grease 
or vaseline will be found preferable to oil. 

New London, Conn. A. R. NEmovr. 
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Reaming Fixtures for Pistons 


In Fig. 2 is shown a fixture used by the International 
Motor Co., Saurer Plant, Plainfield, N. J., for line- 
reaming pistons. The piston is placed on the inside of 
the fixture, which is bored to receive it. The reaming bar 
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FIG. 1. 


ix then placed in position, being guided in bushings on 
each side of the fixture. It will be observed that the bar 
is provided with oil grooves to prevent any seizing when 
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DETAILS OF LINE-REAMING FIXTURE 
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the hole is being reamed. Turning motion is obtained on 
the bar by means of a wrench on the squared end. The 
fixture is fastened on a table as shown to hold it during 
the operation. 

Details of the fixture are shown in Fig. 1. It will be 
noticed that the bushings are carried in supports. These 
are made loose and attached to the fixture. By this 
method different sizes of bushing may be used. 

New York, N. Y. A. TOWLER. 


Use of Micrometer Collar on 
the Crossfeed Screw 


Considerable attention has been given the lathe—its 
construction and the work that can be done with it—but 
it seems as though one little part has been forgotten and 
is not clearly understood by lathe hands, that is, the 
micrometer collar on the cross and compound-rest screw. 
To most operators this collar is there and marked just 
to remember easily where to start when 
cutting a thread. For an example to 
illustrate the use of the collar, take 
a Y-pitch crossfeed screw with a mi- 
crometer collar of 100 lines to the cir- 
cumference. Divide the pitch by the 
number of lines on the collar. The 
quotient is the value of each line; 1, 

0.200 
pitch = 0.200, —. - = 0.002, which 


100 

equals 0.004 on the diameter. Now 
Jet us put a 1-in. ball groove 31, 
in. in diameter in a_ 3-in. bore; 
BA — 3 = A = 0.250. Dividing 
this difference by 0.004, or simply 4. 
gives the number of lines to feed in 


0.250 _ 


with the grooving tool; n 


624 lines. Now touching the 3-in. 
diameter lightly with the tool, feed in 
6114 lines, and no inside caliper will 
be needed. To most lathe hands the 
job of cutting a thread in the lathe is 
a hard one. We find them taking the 
piece in and out of the lathe, trying to 
fit a standard nut sometimes at half 
the depth of the thread. Let us take 
for an example a 34-in. U.S.S. nut to 
be fitted to a shaft. The shaft is turned 
0.010 small; 34 U.S.S. = 10 threads. 
Ten threads constant equal 0.12990; 0.12990 — 0.010 = 
0.11990 
0.11990, and 0.11990 —- 4 = — ae 
We then proceed to cut the thread in the same way as 
described. Harry F. KIENKER. 
Cincinnati, Ohio. 
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Jig and Fixture Standards 


The standardization of jig and fixture design has been 
given more attention during the past few months than 
ever before and it is hoped that the question will be agi- 
tated further. 

It is with this idea that this set of standards has been 
tabulated and shown in this article. 
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There are many styles of vises that can be purchased 
that will hold parts for milling operations by designing 
special Jaws or by taking cuts on reeular jaws. ‘The bases 
tor drill jigs are tabulated and illustrated in Fig. 1. 
These bases are castings. The figure C' is ample to cover 
almost all cases and yet leave space for a_tool-steel 
locating plate and for suitable clamping devices. 

The standard leaf for each jig is shown in Fig. 2. This 
part 1s made of tool steel spring tempered and machine 
steel carbonized, reheated and hardened and then ground 
on top and bottom and both sides. The tempered half 
is used where clamping only is done by the leaf; but 
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four legs only 
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JIG AND FIXTURE STANDARDS 


where the leaf is used to guide the drill or reamer, the 
machine-steel leaf js emploved. ‘The clamping handle, 
a tool-steel drop forging hardened, is shown in Fig. 3, 
while Fig. + shows standard tool-steel legs hardened, the 
ends of which bear on the drill table. They are ground 
after being foreed in place true with the finished surface 
of the jig, upon which the locating block is placed. 

A flat-plate jig is shown in Fig. 5, which is suitable 
for irregular-shaped Pieces or parts too large to go in 
any of the other standard jigs. These jigs are ground 
on the top, turned over and ground on the big bosses 
and the holes for the legs drilled and reamed. The legs 
are forced in and ground on the ends, the same as the 
other jigs. These bosses are left in stock in this shape 
and when it is desired to make a jig from this base, any 
slots or holes may be machined to suit the conditions of 
the work. Where possible, standard leaf and handle parts 
are used from the other jig and flat handles are applied 
in convenient places to facilitate handling, 

Profiling bases are shown in Fig. 6. 
cast iron. The work is clamped or 


These bases are 
held in special vises 
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to the large finished pad indicated by dimensions C ani 
), while the adapter of Fig. 7 is fitted on the other pad 
with the cored portion. Six square-head machine screws 
are used to adjust the adapter, upon which is screwed 
and doweled the former plate in correct relationship 
with the piece to be profiled. 

This same base may be used for several different jobs, 
and a new base may he used for cach operation, depending 
on the time taken to produce the cuts. 

Providence, R. I. M.S. Wrigir, 


Efficiemcy im ChecKing Tools 
Out of the Crib 


In many shops in which I have worked, the tools were 
checked from the tool crib through a window. Generally 
this window is just about wide enough for one man to 
move his arms comfortably around while getting his 
checks out, looking at the tools offered, ete. It is close 
quarters for two and a tight squeeze for three to obtain 
a hearing, | 

The result is that while the one or two able to be at 
the window are explaining what they want, examining 
what they get, demanding something else, changing their 
minds, or discussing last night’s experiences, quite a few 
are waiting back of them for a chance to get near enough 
to the window to do business. This operation is repeated 
“over and over again every day. 

Obviously there is time lost to the firm as well 
real annoyance to those who are truly interested in their 
work. The best remedy that I have ever seen is to sub- 
stitute a counter for the window and have it long enough 
to accommodate at least six men. Then the crib attendant 
can go from one to another while each man is making up 
his mind or examining the tools. I do not claim origin- 
ality for this plan, but I do fully appreciate its value 
under practical conditions. 

Another idea to which I have given considerable thought 
and which is original so far as I know, is to issue tool 
checks of varving value, especially to the tool makers. In 
one of the finest shops I ever worked in, each tool maker 
received 25 checks. In the tool crib were kept all needed 
supplies, even to bolts, straps, counterweights, ete. aA 
man with his 25 checks could at once secure all the tools 
required, even down to bolts in any length desired, varv- 
ing hy 1% in. 

Of course this system makes it possible for each man 
to have out 25 tools of more or Joss value. Most shops 
could not and would not stand this expense. Therefore 
the usual allotment of checks is from 6 to 15. Such a 
regulation does not permit a man to have out many tools 
ata time. Even if auxiliary tools such as bolts, straps. 
etc., and parts as necessary as the height gage or in- 
dicator in boring a jig, for instance, were kept in the 
crib, he would have difficulty in securing them, because 
he would not have checks enough to go around under the 
arrangement mentioned. 

To overcome this difficulty I would suggest issuing to 
cach tool maker say 6 checks of a fixed shape—each one 
sood for any tool in the crib, | would also issue perhaps 
15 checks of a different shape and of a limited value— 
good only for such auxiliary equipment as I have men- 
tioned. Cirartes FL Rowkrs. 

Springfield, Mass, 
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Fixture for Bending Tubes 


The tube-bending device described by F. C. Mason on 
page 1040, Vol. 43, reminds me of one which I designed 
recently. As it proved successful, a description of it may 
be of interest. 

Referring to the illustration, A is the main forming 
roll. It is mounted on the base B and operated by means 
of the handle C. At D is shown a supporting roll the 
principal function of which is to prevent the tube from 
flattening, while E is the guide roll. Both are mounted 
on the slide F, which is attached to the base and oper- 
ated by the handwheel G. The slide is for the purpose 
of adjusting the rolls and also to facilitate the removal 
of the work; but in most cases it was not found neces- 
sary to use it for the latter purpose. 

The rolls A and D are cut away to make room for 
the vise H, which is mounted on A and operated by the 
small handwheel J. The jaws of the vise are bored to 


FIXTURE FOR BENDING TUBES 


the size of the tubing to be bent and are so located that 
they are a continuation of the groove in the forming roll 
and tangent to it. When the handwheel is released, the 
jaws are opened by means of springs (not shown). 

The swinging arm .J, which is pivoted on the boss sup- 
porting the roll A, is provided with a stop K that en- 
gages with a stop L on the roll. By means of this arm 
and the protractor Mf the machine can be set accurately 
to any desired angle within its range. 

This fixture was used for bending 114-in. No. 14 gage 
seamless steel tubing with a radius of 414 in. The bends 
ranged from a few degrees to 90 degrees. 

Lansing, Mich. F. R. Conner. 
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Suggestions from Employees! 


The editorial on this subject, on page 1001, Vol. 43, 
Points out many of the defects of the suggestion-box 
scheme, tells why it works for a time and then just 
naturally peters out. I believe the editorial shows the 
case exactly as it is, but I still believe the scheme a 
Sood one and that it can be made to work if there is an 
attempt to follow out some of the first principles of 
fairness, as suggested. . 

The paying of a fixed and usually inadequate premium 
will attract for a time only, until the accumulation of 
ideas is exhausted. No firm pays a fixed price for patents 
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Discussion of Previous Question 
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it buys, from an outsider at least, but pays in accordance 
with their value to the firm. Some may be dear at $100 
and others cheap at $100,000. In the same way, ideas 
from employees should be paid for according to their 
value to the company. And while the exact value may 
he hard to determine, a fair approximation can be had 
with a little care and a little nlore tendency to take men 
into the confidence of the firm and a little less of the 
old, autocratic, “this is solely my business” attitude. 

If a suggestion saves a half-hour a week, no man would , 
expect a very heavy reward, even though this counts up 
to about a month in five years. But if the suggestion 
cuts the labor in half on a piece that is made day after 
day, it is very evident that a $5 or a $10 reward is 
Wholly inadequate. A small sum at adoption and a 
monthly bonus of a portion of the savings as these 
savings accumulate ought not to be difficult and would 
make a reward that would be well worth while. 

As a matter of strict justice this monthly bonus should 
continue as long as the idea saves money for the firm, 
whether the man continues in its employ or not, especial- 
ly as a pension to his widow or heirs. But aside from 
this, even the continuance of the bonus during employ- 
ment would make for longer terms of service and help to 
promote good feeling. 

I believe the suggestion box can be worked to mutual 
advantage, but it will not run itself. Tt requires a 
careful consideration of the rights of the suggester as 
well as those of the firm. The men themselves can be 
depended on to play fair if they are met with a similar 
attitude. Frank C. Hupson. 

New York, N. Y. 
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Ribbed Glass for Shop 
Windows 


The statement on page 1086, Vol 43, by Professor 
Sweet, in favor of ribbed-glass windows for shops is not 
convincing, as it merely shows that the glass area in 
that particular shop was sufficient for pattern work, the 
windows being high enough to admit light into the in- 
terior of the room. But pattern work does not require 
as much light as machine work; hence a satisfactorily 
lighted pattern shop might make a very inadequately 
lighted toolroom, especially where die work has to be 
done. 

Furthermore, Professor Sweet’s contention carries less 
weight, because plain-glass windows had not been tried 
in that particular shop. Let him remove the ribbed 
glass from one window and note the improved illumina- 
tion of the area served. | 

I have worked in three shops that had ribbed-glass 
windows and know from actual experience, and have 
the testimony of others, that the light in those shops was 
very unsatisfactory as regards volume and quality. 
Within the past year I have seen the ribbed wire glass 
of the lower sashes of the windows in one shop removed, 
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at great expense, and replaced with transparent wired 
glass. The shop is high above surrounding buildings, 
and the window area is immense, yet the light was un- 
satisfactory in the interior and at the benches close to 
the windows. 

One of the head men in the concern told me he used 
to think the complaints of the men regarding light were 
uncalled for, that they were “kicking” on general prin- 
ciples. One day he tried to do a fine piece of work and 
found he could not see to do it until the ribbed glass was 
removed. This experience convinced him that the com- 
plaints against the glass had a good foundation. After 
the change had been made to plain glass for the lower 
sashes in this shop, many men noted with astonishment 
the great improvement in the volume and quality of the 
light. 

. grant that there is greater uniformity in the illumi- 
nation of different areas in shops that have ribbed-glass 
windows. There is no more light in any particular area 
than there would be with plain glass, but the benches 
near the windows have been robbed of the light which 
has been projected into the interior. The total volume 
of light in the shop is much less than with plain glass, 
especially when the ribbed glass gets a little dirty. The 
amount of light “stopped off” by the ribbed glass can 
be judged by taking a small pane of it to various parts 
of the shop and noting the shadow cast by it. The uni- 
formity of the illumination deceives some people into 
believing that the light is good. The eye gets used to 
the gloom, the iris expands, and it is only when doing 
fine work that the brain becomes conscious that the eye 
is struggling in semidarkness, 

Some men working behind ribbed glass object to the 
windows being cleaned. They say the light, especially 
When the sun shines square against the glass, hurts the 
eyes. We even find the windows painted white and trac- 
ing paper stuck on it to cut off the glare. Surely when 
men perform such stunts as these, which cut off still 
more light, the objection they have to ribbed glass is not 
all imaginative. 

There is in Brooklyn a series of buildings devoted to 
various industries, some requiring much light and others 
very little. It is very noticeable that the old buildings 
have ribbed and the new ones plain glass. It looks very 
much as though the ribbed glass had been tried and 
found so unsatisfactory that it was finally decided to 
abandon it. F. J. Banas. 

Brooklyn, N. Y. 

Machinist Instruction in the 

Public-School System 


Some valuable suggestions have been brought out under 
the above heading. I have had some of my seemingly 
difficult problems solved. I should like to reénter the 
discussion at this time to comment on what has been 
written and to seek further light on the subject. 

It seems to me that Mr. Turbon hits the nail squarely 
on the head in his criticism of Mr. Kreider’s methods of 
instruction. To my mind there js absolutely no room 
in the vocational-school course in this stage of develop- 
ment for scrap-heap exercises. The vocational movement 
is growing. More schools will be started, and they will 
need equipment, part of which might just as well be 
designed and built in the schools now 1n operation. 
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Some will protest that such work is beyond the boys’ 
ability, but I believe, if the scheme suggested by Mr. 
Turbon on page 958 is followed, almost any of the 
ordinary machine tools within the capacity of the school’s 
equipment can be built. We have carried out this idea 
for the past two years with good results, Very often 
it is necessary for the instructor to make the final ad- 
justments for the finishing cut on an important part, if 
the machine is to be carried on to completion. This fact 
should not eliminate the machine as a school product, but 
should be a legitimate part of the instructor’s work. 

The time element in school work is one point on which 
I wish additional light. There are some here who think 
that time should not enter into the school work at all, 
believing that if a certain time is set on a Job the boy 
is very apt to spoil his work in an effort to approach the 
estimated time; they also believe that it is better to turn 
out a first-class job in six weeks than to scrap it in ten 
minutes. I am not sure whether or not they considered 
future attempts. 

Personally I believe that quality should be the foremost 
consideration, but the time element should always be 
present. The more a boy does, under adequate instruc- 
tion, during the course the more efficient he will be when 
he graduates. 

I shall be glad to see this time element discussed. 

Buffalo, N. Y. GEORGE HEALp. 


® 


What’s the Matter with Our 
Methods of Threading? 


There may be something wrong, but I am certain it 
is not wholly in the threading. I feel that our chief 
trouble lies in the gaging. We can go on producing as 
perfect a thread as is possible: but if we have to depend 
upon such gages as are being turned out at present by 
gage makers, we never will find a remedy. 

The editorial in question happens along at an opportune 
time. The words “accuracy” and “precision” have been 
supplemented by “good enough” and “let is go at that.” 
The Whitworth thread gages for the nose of 18-lb. high- 
explosive shells are a standing joke in our community. 
No two correspond. I considered ita joke due to ignorance 
when a tool maker (?) told the inspector he would 
make his gage small enough to fit the test gage; after 
swelling his chest and shining his “mikes,” he elaborately 
ground off the top of the threads. But when | received 
a certified gage from a maker claiming to make accurate 
gages and found the top ground off to make the outside 
diameter right, my feelings. were not fit to print. 

It is admitted that a Whitworth thread gage is one 
requiring skill in its manufacture, but that does not 
excuse manufacturers for trying to palm off poor work 
on the anxious purchaser who pays the present high price 
for what is received. The way to be safe is to order a 
dozen thread gages and pick out an accurate one if you 
can find it, returning the others. 

Some thread gages received from tool firms lately have 
threads so rough that a common wrought-iron pipe thread 
would blush if laid alongside of it. [| am not naturally 
a pessimist, but I am affected with the same ailment as 
hundreds of others in the business and am hoping for 
a remedy. JOHN HomEwoon. 

Alberta, Canada. 
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Methods for Making High-Speed 
Steel Go F arther 


SY NOPSIS—Details of four methods for attach- 
ing high-speed steel points to carbon-steel shanks 
in making single-pointed cutting tools. These 
methods include brazing with a brazing compound, 
brazing with a piece of sheet copper, welding with 
a flux composed of borax and mild-steel filings, 
and welding with the oryacetylene flame. 


The increase in the price of tungsten steel, its scarcity 
and the scarcity of tungsten metal bring into importance 
all the means of successfully using high-speed steel points 
or bits for machine-shop tools. Several] methods of braz- 
ing or welding high-speed steel points to mild-steel shanks 


past five years, and such processes are by no means un- 
known in American machine shops. 

With the purpose, however, of aiding in the economica] 
use of the present available supply of high-speed steel for 
single-pointed tools, four methods of attaching high-speed 
steel tool points to earbon-steel shanks are described in 
detail. Three of these are from the practice of British 
shops and one from an American shop. The source of 
the first three is a circular issued by the British Ministry 
of Munitions to British workshops, some copies of which 
have reached American shops. Commenting on the im- 
portance of conserving the supply of tungsten steel, the 
opening paragraph of this circular reads: 

“Owing to the present scarcity of tungsten, it is of 
the highest national importance that every practicable 
fconomy should be exercised in the use of high-speed 
steel, and in order that this may be done, the use of high- 
speed steel points brazed to carbon-steel shanks is strongly 
recommended. Tools made in this way are very widely 
used and are undoubtedly successful, and are much 
cheaper than tools made of high-speed steel throughout, 
so that, even from the economical point of view, apart 
from considerations of national economy, the process is 
most desirable. In order to enable you to put the process 
into practical operation in your works, the following in- 
formation is afforded.” 

These three British methods are, first, brazing, using 
a commercial brazing compound; second, fire welding, 
using a flux composed of a mixture of borax and mild- 
steel filings: and third, brazing, using a thin shect of 
copper and powdered borax between the point and the 
shank. The fourth method, taken from an American 
shop, shows and describes in detail a process of pre- 
paring both point and shank for flame welding, using the 
Oxvacetylene torch. This method ix also used in British 
shops, and the circular lists the names of several that are 
in a Position to demonstrate the particular processes used. 

The method of Preparing shank and point for the 

ritish methods is illustrated in Fig. 1, reproduced from 
the circular of the Ministry of Munitions previously re- 
ferred to. The accompanying explanation reads: 

“The illustration shows the appearance of a tool ready 
for the brazing process. The shanks are pieces cut off 
fron: rectangular black bar and can be made of ordinary 
mild Steel, although in practice it is found that steel hav- 
ing 0.5 per cent. of carbon gives better results. The end 


of the shank which ig to receive the high-speed steel point 
Is ground down about 1% in. so as to present a clean sur- 
face for brazing and location for the high-speed steel 
point which is ground upon the two faces which are in 


First Britist Metuop—Brazixg WITH 4 CoMMERCIAL 
ComMpouxp 


“According to one method, the brazing is accomplished 
by means of a brazing compound which is known as 
Laffitte’s brazing compound and which does away with 
the use of borax or any other flux. This compound is 
supplied in small compressed plates or sheets, and in 
practice a sheet of the compound is placed between the’ 
high-speed steel point and the shank, the whole being 
Wired together as indicated by the illustration. The braz- 
ing is usually accomplished in a high-speed steel furnace, 
of the type which contains two chambers, one for pre- 
heating and the other for the final high temperature re- 
quired for hardening the high-speed steel. In cases where 
this type of furnace does not exist, the preheating can be 
done in any furnace, the object of preheating being to 
enable the brazing compound to run effectively and to, 


—— 


FIG. 1. POINT WIRED TO SHANK FOR WELDING 
OR BRAZING 


avoid cooling down the high-speed steel furnace by placing 
cold steel in it. The three parts, bound together as de- 
scribed, are placed in the first furnace and brought up 
to red heat, after which they are removed and the high- 
speed steel point is tapped lightly with a hammer to dis- 
tribute the brazing compound between the two faces, after 
which the tool is put into the high-speed steel furnace 
and brought up to the proper heat for hardening. While 
this is being done, the tool should be carefully balanced 
so that the point does not slip away, as it is liable to float 
on the brazing compound, which is fluid. | 

“After removing from the high-speed steel furnace, 
a jet of air should be directed on the nose of the tool in 
the usual way, after which the tool can be dressed to 
shape on a grindstone,” 

This method is used by Messrs. Sir W. @. Armstrong, 
Whitworth & Co., Ltd.; Mather & Platt, Ltd.: Vickers, 
Ltd.; Ruston, Proctor & Co., Ltd.; Alfred Herbert, Ltd. 


SECOND Britisy METHOD—F RR WELDING WitH Borax 
AND FINE STEErL FInings 


“This method is in use by a number of engineering 
firms. The compound used as a flux is a mixture of 
borax and mild-steel filings, or cuttings obtained from a 
hacksaw. 

“The borax is purchased in crystals, but before mixing 
with the steel filings is melted slowly until it becomes 
liquid and is then allowed to cool, when it is pounded 
down to a powder. The proportions are one part of borax 
to two parts of steel filings or cuttings. 
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“The shank of the tool is shaped at the point in the 
same way as for the first method, see Fig. 1, and the 
same applies to the high-speed steel point. 

“Before putting on the point, the shank ig put into 
the fire and heated for 2 in. up or more, according to 
the size of the tool, to a red heat. It is then cooled for 
1 in. long at the point before putting on the flux. 

“The flux is then put on about 14 in. thick, for a‘1-in. 
square tool, and the high-speed steel point is laid on the 
top. The tool is then put into the fire and brought to 
a good red heat, after which it is taken out and examined 
to see whether the point is in correct position. If found 
to be so, it is given a few blows by the round of a ham- 
mer so as to fix it and to keep it from moving in the fur- 
ther process. It is again put into the fire and brought up 
to a welding heat, after which it is brought again to the 
anvil and welded, the blacksmith holding a fuller or 
rounding tool on to the high-speed steel point, and the 
striker using a small hammer striking blows quickly and 
lightly. 

“The fuller is kept in the first instance toward the back 
end of the point, as, if used at the front, the tool would 
collapse owing to the soft nature of the shank. After 
the poirt has been fairly fixed at the back, it is gradually 
worked up toward the end, using very light blows, and, 
by this time has cooled down considerably and can bear 
the light hammering without giving way. 

“The hardening is then performed as before described : 
and after hardening, it is well to strike the shank of the 
tool on the anvil so that the sudden Jerk will cause the 
point to tumble off if it has not been properly welded.” 

- This method is used by John Lang & Sons, J ohnstone, 
Scotland. 

“The mild-steel shank and high-speed steel point are 

prepared as shown in Fig. 1, 


THIRD Bririsy MeETHOD—Brazing WITH SHEET Copprr 
- AND PowWpERED Borax 


“For brazing, a piece of sheet copper about 1/,, in. 
[0.040 in.] is placed between the shank and the point and 
powdered with borax (prepared as in the second method ) 
sprinkled thickly both underneath and on top of the 
copper. The tool is then carefully put into a smith’s fire, 
the most important thing being to see that the tool is 
perfectly level so as to prevent the point from slipping 
off when the copper melts, Wiring the ‘point on, as 
shown in Fig. 1, will assist in preventing this. The front 
of the tool is then raised to a dazzling white heat, the 
copper melts and adheres to both shank and point. The 
tool is then carefully withdrawn from the fire and cooled 
down in an air blast until it is at a black heat, when it 
can be put in water. For this process the shank is prefer- 
ably milled; the milled part should be perfectly flat and 
the point ground to fit.” 

This method is used by Messrs, 


Siemens Bros, Dvna- 
mo Works, Ltd., Stafford, England. 


Fourti METHOD—WELpING WITH THE OXYACETYLENRE 
FLAME 


The circular of the British Ministry of Munitions also 
mentions the fact that the oxyacetylene process of flame 
welding is successfully emploved by several firms who are 
willing to demonstrate their processes to interested par- 
ties, The list of firms comprises: Messrs. Werner, 
Pfleiderer & Perkins, Ltd., Peterboro; James Bennie & 
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Sons, Clyde Engine Works, Govan: Burmeister and Wain 
Oil Engine Co., Ltd., Glasgow: Fairbairn MacPherson, 
Wellington Foundry, Leeds; John McDowall & Sons, 
Walkinshaw Foundry, Johnstone; Willans & Robins, 
Ltd., Victoria Works, Rugby. 

This flame-welding process is also used in the United 
States, and Fig. 2 and the following description are 
from the practice of the Root & Vandervoort Engineer- 
ing Co., East Moline, III. 

The mild-steel shank and high-speed steel point or 
bit are shaped as shown at A and B, Fig. 2. The details 
give the proportions of one kind of round-nose turning 
tool for roughing cuts, and for both right-hand and left- 
hand setting. The shanks and points may be forged or 
machined to the shapes given, but in the case of forg- 
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When welding, the tool is laid on its side and the parts - 
blocked up so that they are in proper relation to each 
other. They are then welded, using an oxygen-acetylene 
welding outfit, with a torch having a tit, giving a flame 
about 5% in. long. Round N orway iron 33, in. in diameter 
is used for filling, and care is taken to prevent the flame 
from touching the high-speed steel point. The operator 
keeps the welding rod between the flame and the piece 
of high-speed steel. The angular grooves on the sides of 
the tool, as shown at B, are filled up a little more than 
flush, and most carefy] attention is given to see that a 
first-class weld is made. 

After the tool is welded, no hammering of any kind is 
done on it, and all shaping is done by grinding. After 
rough grinding, the tool is hardened in the usual manner, 
and then after finish grinding, it is ready for use. 

The finished shape and dimensions of a right-hand 
roughing tool made by this method are shown at (. and 
a similar lelft-hand tool at D, Fig. 2. 


must be ground to free them 
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The Need for a Uniform and 
Safe Boiler Code 


Securing the safety of employces has become a very 
important function of shop management, but in too many 
cases it is confined to the shop and dees not extend to 
the boiler room. This in too many small plants is so 
situated as to cause widespread damage in case of ex- 
plosions. There are on the other haud many small shops 
which rent power and have no control over the power 
plant that may possibly blow up the whole shop. 

The way toward safety lies in the direction of adopt- 
ing stringent but rational laws concerning boilers, and 
all shop managers, whether supplying their own power 
or renting it, should be interested in the matter of safe 
boiler rooms. 

A step in this direction is to secure the adoption of 
the Boiler Code of the American Society of Mechanical 
Engineers, which is the result of careful study and in- 
vestigation by some of the best engineers of the country. 
That such action is necessary can be judged by the record 
of one insurance company last year, which shows that 
its inspectors found nearly 25,000 serious defects and had 
to condemn almost 800 boilers which they found in use. 

Every safety engineer should be interested in the move- 
ment to secure safety in the boiler room as well as the 
shop, and particularly because it is a constant menace 
to the safety of such a large number of employees. The 
rules governing boilers on locomotives in interstate com- 
merce, as well as the rules for marine service, show that 
the Government engineers have for years recognized the 
danger of boilers. And as they are so closely connected 
with manufacturing industries, it behooves us all to work 
for the adoption of adequate boiler codes by all the states. 
To this end the American Uniform Boiler Law Society 
has been formed to secure the legal adoption of the 
A.S. M. E. Boiler Code. This consists of twelve members, 
representing about all branches of the boiler-making in- 
dustry, who are all devoting time and effort to secure its 
adoption. Everything scems to favor the movement, and 
the machine industry should aid so far as lies in its 
power, 
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Reclaiming and Handling Oils 


Somewhere on the outskirts of every machine shop— 
often out-of-doors—is a greasy, evil-smelling place where 
steel chips are stored. If any quantity of these is allowed 
to accumulate, one will probably find pools of oil that 
have drained away and settled in near-by holes in the 
floor or depressions in the ground. That oil cost money. 
Along with the oil that drained from those chips has 
gone the loss of good dollars. These puddles of dirty, 
stinking oil are a text from which many a shop manager 
should preach a sermon on economy. 

His “firstly” might be an attack on the inefficiency 
of the design and operation of the centrifugal chip and 
oil separating machines. On. the design side, many of 
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these are intended to be run at too slow a speed to bring 
about proper separation of the oil from the chips. 
Recent experiments seem to show that the smaller-sized 
machines are more efficient than the larger; that is, they 
turn out drier chips. On the operation side, the length 
of time that the chips are allowed to stay in the sep- 
arator has a marked influence upon the degree of dry- 
ness. It is wise to make an occasional test to determine 
just how long it is economical to whirl the chips. An- 
other handicap to the efficient operation of such centri- 
fugal separators is the need of stopping the machine to 
empty and refill the pan. There seems to be no good 
reason why such machines should not be arranged to be 
filled and emptied while in motion. 

“Secondly” in this sermon on shop economy the mana- 
ger might well deal with the methods of transporting 
the chips from the screw and other machines to the cen- 
trifugal separator. The usual devices—a leaky wheel- 
barrow, sieve-like metal cans and slopping oil buckets— 
teach their own lessons. Oil-tight receptacles should be 
used throughout, and these should be loaded, filled and 
transported in such a fashion that there wil] be a mini- 
mum of dripping down the sides and slopping on the 
floor. If every gallon of oil should be thought of as a 
quarter of a dollar, it might emphasize the lesson. 

The “thirdly” should emphasize the importance, after 
the oil has been reclaimed from the chips, of the clean- 
ing and purifying processes to fit it to be returned to 
the machine tools. The really effective oil-filtering 
plant in a machine shop seems to be a species of rare 
bird. Yet the reasons that make careful filtration a 
necessity are many. 

Oil that has been run through a metal-cutting ma- 
chine is dirty; it is filled with fine metal particles, grit 
and iron oxide, or rust. The latter impurity comes from 
the action of the acid in the oil, which readily attacks the 
steel chips, particularly when they are hot. It may be 
pointed out that mineral oils are not supposed to contain 
free acid, but a great deal of screw-machine work is done 
today with an oil blended from mineral lard oil and hog 
lard oil. Hog lard oil always contains a certain percent- 
age of fatty acid. The older the oil, the more it has 
heen used, the more it has been exposed to the air, the 
greater this amount. 

The result of proper cleaning by filtration is to supply 
a reclaimed cutting lubricant that does not dull and grind 
out the cutting tools, that has a minimum of free acid 
and helps to produce accurate, uniform work, It is rec- 
ognized that impure or improper cutting lubricants have 
an influence upon the sizes cut by the tool, although this 
action has never been satisfactorily explained. The ex- 
periment has been tried of tooling up a screw machine 
and beginning cuts with lard oil. After the sizes were 
properly established all of the lard oil was pumped out 
and its place taken by another oil or cutting compound. 
There followed an actual difference in the sizes cut when 
the change in lubricant was made. To check the appar- 
ent results, the experiment was carried farther, and with 
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unchanged tool setting the machine was pumped out 
again and the original lard oil replaced. At once the 
normal sizes were cut by the tools. Thus all other con- 
ditions being the same, the condition of the lubricant 
affects the sizes of the work. 

In addition to these items of economy the sermoniz- 
ing general manager as his “fourthly” and “lastly” 
should insist upon the sterilization of the cutting oil each 
time it is filtered. It is well known that blood poisoning 
often follows the entrance of impure oil into scratches 
and minor hurts. 

& 


Influence of Electric Motors on 
Machine Tools 


“Better knowledge of the data governing the design 
of machine tools, 

“Greater possibilities in regard to power. 

“Closer control of a machine tool in regard to speed, 
stopping, starting, etc. 

“Flexibility of the use of machine tools, by making 
them portable, and by making a better shop construction 
possible.” 

In these four items A. L. De Leeuw sums up the 
beneficial influence of the electric motor on machine tools, 
in a paper presented at the International Engineering 
Congress, held in San Francisco. The changes that have 
come because of these influences are often difficult to 
trace, because high-speed steels were introduced, practi- 
cally speaking, simultaneously with the application of the 
electric motor. The effect of each has been pretty much 
the same. 

From the first the electric motor provided means for 
ascertaining the amount of power required to drive ma- 
chine tools. With a better understanding of what these 
power requirements were, came a knowledge of the strains 
and stresses developed in machine-tool members. It ig 
Probably true that all of the existing knowledge in re- 
gard to the power and pressures exerted in machine-tool 
operation is due to the adoption of the electric motor as 
a driving means. And what is true of our knowledge of 
power and pressures is also true of our information in 
regard to speeds. With an increase in our appreciation 
of the stresses of machine-tool members have come im- 
provements in frame construction, particularly in designs 
to insure rigidity. With an increased knowledge of what 
speed means in production has come a deliberate attempt 


not be run in the open because the device must be prop- 
erly lubricated, has come an increase in the safety of 
machine-tool mechanism, 

All of these changes sum up under the first influence 
listed by Mr. De Leeuw. In fact he believes this to be 
the greatest of the four, and says: 

“The writer believes that the most marked and most 
beneficial influence of the electric motor on machine tools 
has been the bringing into view of the lack of the funda- 
mental knowledge of machine tools, and that it has 
opened up a new era for the machine tool, which may 
be called the scientific era.” 

In contrast to the scientific era that we are just en- 
tering, he pictures the past as follows: 

“Machine tools have been the product of the require- 
ments of mechanics. They were simply contrivances to 
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help the mechanic in his work, They were more or less 
highly developed implements. Their various features 
were products of development and evolution, rather than 
of invention. The scant knowledge of their principles 
was the result of observation, rather than of experimen- 
tation. Mathematics had never been applied to machine 
tools. The stresses and strains to which machine-too] 
members were subject were not known. The forces re- 
quired in the machine tools and the amount of power for 
certain work to be done in a machine tool were absolutely 
unknown, and what is more, this lack of knowledge was 
not recognized as such. It is due to the electric motor 
that this condition of affairs in regard to machine tools 
has become Tecognized, and that efforts have been made 
to put their design and application on a more scientific 
basis. It must also be stated here that very little has 


_been done, so far, along this line. N evertheless, we must 


thank the electric motor for the fact that we are now 
aware of our ignorance and are at last put in a position 
to seek for knowledge and data, on which a theory of ma- 
chine tools may ultimately be built.” 

The influence in regard to the application of power in 
machine tools is perhaps as apparent as any. With the 
opportunity to apply more power, more was used, until 
how motors are connected to ordinary-sized machines of 
a rating that was unthought of a few years ago. To 
be sure, the requirements of high-speed steel go hand in 
hand with the ability to apply more power. And when 
we observe the final effect we must not forget that both 
factors have contributed to the increase, 

The closer control of machine tools has become a real- 
ity and has led to such expressions as “centralized con- 
trol,” “localized contro)” and others. These are now 
almost everyday expressions in describing the features 
of machine tools, 

The item of flexibility needs no amplification. It is 
customary so to drive al] machines in isolated locations— 
those set up under craneways, those intended for special 
overtime work, those that are portable and those intended 
to be used on floor-plates. Flexible shafts and other con- 
nections of the days before are now almost forgotten. 

To turn the tables, it must be remembered that ma- 
chine tools have also influenced the design and application 
of motors. The requirements of machine-tool operations 
have brought into being the adjustable-speed motor in 
its various forms. The same requirements have brought 
in the reversing motors for planers and a number of 
systems of machine-tool motor control. In spite of this 
it is probably true that the fundamental design of motors 
has not been materially affected. 

One of the most desired things at the present moment 


desired elements of interchangeability ‘and uniformity. 
With the influence and inter-reaction of the electric- 


distant date. It would be a further influence of machine- 
tool design upon electric-motor design, 
iz 

On page 110 is reprinted editorial comment from the 
Engineering and M ining Journal, pointing out that re- 
lief from the present scarcity of tool stecl may be found 
in the substitution of molybdenum for tungsten as the 
principal alloving element. 
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Hand Miller with Weight Feed 
The illustration shows a hand miller recently developed 
by the U. 8S. Machine Tool Co., Cincinnati, Ohio. 


HAND MILLER WITH WEIGHT FEED 


In general the design and construction will be appar- 
ent from the illustration. It will be observed that a 
weight feed is provided for use on both the cross and 
the vertical feed. 

% 


Milling Multiple Heyseats 


The tool shown is an adaptation of the regular type of 
kevseat-miller tool made by the National Machine Tool 
Co., Cincinnati, Ohio. The difference between this and 


MULTIPLE KEYSEAT TOOL 
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the regular type is the addition of a demountable guide 
which is used in conjunction with the regular guide to 
obtain the correct spacing of the multiple keyways, or 
splines. While these tools are made specially to mill 
double, triple or quadruple keyseats, the one shown was 
made to mill the keyways in a six-spline automobile gear, 
shown at the right. In this case the additional guide is 
spaced one-sixth around the circumference of the body 
from the regular guide. 

When using this tool, the first keyway is milled without 
the use of the additional guide. Then the additional 
guide is screwed into its locating slot and inserted into 
the milled keyway. As the end of this guide extends 
down below the cutter, it enters the cut keyway far enough 
ahead of the cutter accurately to space and steady it for 
the second cut. When this is milled, the tool is again set 
with the spacing guide in the keyway last milled, and so 
on around the hole. These tools can be used in any good- 
sized drilling machine. 

B 


Torpedo-FlaskK Boring Machine 


The illustration shows a machine recently developed 
by the Newton Machine Tool Works, Inc., Philadelphia, 
Penn., for rapidly finish-boring torpedo flasks. 

The outside of the flask is gripped in two revolving 
chucks which are rotated in unison by a common shaft 
through wormwheels. The boring bar is stationary and 
ig equipped on each side with tool heads which pass each 
other without interference. 

Each tool head has power feed along the bar, with 
automatic release, and has adjustment at right angles 
to the axis of the bar in a movement controlled with 
formers conforming to the contour of the flask. 

The main head, on which the drive motor is mounted 
and to which the boring bar is attached, has reversing 
fast-power traverse on the base to permit the insertion 
and withdrawal of the boring bar after the flasks are 
located in the revolving chucks. 

When inserting the flasks, the idea is to adjust one 
head away from the stationary or end head, to give a 
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distance greater than the length of the flask, which is 
then moved horizontally through the chuck on the sta- 
tionary head; the movable head is adjusted back over 
the flask until it reaches the desired position. The chuck 
jaws are of special design. 
co 
Vertical Hydraulic Press 


There is little explanation needed as to the construc- 
tion or scope of the press shown. The design of the 
machine is such as to nake it adaptable to a wide variety 


VERTICAL HYDRAULIC PRESS 


18 in.; distance between columns, 42 In.; 
from platen to ram, 24 in.; capacity, 20 tons 


Stroke, distance 


of straightening, forcing and broaching work. The ram 
pullback is by air or counterweight. 

The constructional details in general follow the lines of 
the previous machines made by the builders—the Metal- 
wood Manufacturing Co., Detroit, Mich. 

“8 


Heavy Cone-Driven Lathe 


The Bridgeford Machine Tool Works, Rochester, N. Y., 
has strengthened and otherwise improved the 26-in. 
lathe, as illustrated herewith. 

The improvements include a further reinforcement of 
the bed by using a center rib, and the 
addition of a rack and pawl at the rear 
of the tailstock for use on heavy work. 
Both headstock and tailxtock have been 
Improved as to strength, rigidity and 
lubrication. The lathe is now built with 
either a 3-step cone for o-In. belt or 
with + steps for a 4-in. belt, as may be 
desired. The apron is of the double- 
wall type. Spindle speeds of 6 to 260 
rpm. are available. The machine 
weighs 8,000 lb. The spindle, which 
has a 214-in. hole through it, has bear- 


bd oe e ay on “| 
Ings of bronze; the driving vears are 
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cut from the solid, having coarse pitch and wide face for 
heavy duty. The back gear sleeve and pinion are a steel 
forging. 

The carriage is of heavy construction and has a 381,- 
in. bearing on the V’s. There are independent frictions 
for both cross and lateral feeds, these being controlled 
from the apron. This provides the usual interlocking 
mechanisms to prevent the engagement of both feeds at 
once. The apron is of the double-wall type and this, 
together with the compound rest and cross slide, is of 
extra heavy construction. 

The regular equipment includes large and small face- 
plates, compound and center rests, the standard set of 
change gears, countershaft of self-oiling type and either 
American or English tool post. 

98 


- “Clipper”? Belt Lacer 


In the illustration is shown a new model of the Clipper 
belt lacer, known as the No. 3. It is designed to lace 
belts more easily, from the added strength and the power 
which can be applied. This increased power is estimated 


CLIPPER BELT LACER 


at 50 per cent., enabling an average man to push 6 in. of 
hooks into a belt. The lacer shown is the latest model 
of the Clipper Belt Lacer Co., Grand Rapids, Mich. 


26-IN. MANUFACTURING LATHE 


irony 
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Hand Screw Machine 


The hand screw machine shown is a 114-in. machine, 
having a friction geared head, positive power feed to 
the turret slide, independent stops, automatic chucks, 
wire feed, oil pump and piping. All operating levers 


FRICTION-HEAD HAND SCREW MACHINE 
Collet opening, 1% in.; power feed, 9 in.; 6 turret holes 


are within easy reach, with reverse obtained through 
countershaft. 
The maker, the E. H. Wachs Co., Chicago, Ill. is not 
a newcomer, but is merely reéntering a field of former 
endeavor, with a Jathe of new design. | 
& 


Present Government Attitude 
Toward Business 


Since the enactment by Congress of the Federal trade- 
commission law and the Clayton law, the Federal Trade 
Committee of the Chamber of Commerce of the United 
States has been constantly presented with inquiries not 
only relative to the relationship which it might be ex- 
pected would be established between the Department of 
Justice and the Federal Trade Commission at points 
where jurisdiction seems to overlap, but also as to the 
probable attitude of the Department of Justice with re- 
spect to future proceedings. 

It was explained to the Attorney General by the repre- 
sentatives of the national chamber that if he would ex- 
press himself it might be regarded as reassuring to the 
public mind and at the same time dispel some of the un- 
certainty which has heretofore existed. Several inter- 
views have resulted between the Attorney (ieneral and 
members of the Federal Trade Committee, and the latter 
body now offers the following summary: 

“Persons entering into transactions in good faith, hav- 
ing good cause to believe. them lawful, will not be crim- 
inally prosecuted, but if their business be found violative 
of the law, they will be given opportunity to readjust in 
conformity with the law without legal proceedings, unless 
consent decree in a civil suit is desired. 

“The Department of Justice intends to give substan- 
tial recognition to the provisions of paragraph E of sec- 
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tion 6 of the Federal trade commission law, which 
authorizes the commission ‘upon the application of the 
Attorney General to investigate and to make recommenda- 
tions for the readjustment of the business of any corpora- 
tion alleged to be Violating the anti-trust acts in order 
that the corporation may thereafter maintain its organ- 
ization, management and conduct of 
business in accordance with law 

“In cases as to which both the De- 
partment of Justice and the Federal 
Trade Commission have jurisdiction, 
such for example as those arising under 
the Clayton act, the department will 
await the conclusion of the commis- 
sion’s proceedings as to any matters in 
which the commission’s Jurisdiction is 
first invoked. 

“It is not improbable that the work- 
ing arrangement between the Depart- 
ment of Justice and the Federal Trade 
Commission is to follow along the same 
lines as have been established by cus- 
tom as between the department and 
the Interstate Commerce Commission 
with relation to violations of the act to 
regulate commerce, as a result of which 
arrangement the department rarely, if 
ever, institutes proceedings without the 
recommendation or sanction of the In- 
terstate Commerce Commission.” 

This explanation of the official attitude toward the 
trade laws involved will no doubt clarify the situation. 
8 
Making Sword Scabbards 
The making of scabbards has been done in the past 


by a number of concerns, usually in small quantities, as 
the demand is limited in the United States. Since the 


FIGS. 1 TO 4. THE CUTTING AND FIRST ROLLING 
OPERATIONS ON THE SCABBARD 


beginning of the European War, however, other firms 
have become interested in their manufacture. With this 
fact in mind and thinking that the description will prove 
of interest to the reader, the operations followed in mak- 
ing scabbards are here set forth. 
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The firm of Charles Schilling, Philadelphia, Penn., is 
one of the oldest in the industry, having been in existence 
with the present owner and his father for over half a 
century, and the illustrations and methods here outlined 
were obtained at this shop. 

The first operation in making the scabbard is cutting 
to shape. For this work a templet is laid on the steel 
sheet and the shape marked off. This shape is then cut 
out with power shears. The steel used for making scab- 
bards is No. 21 gage (0.034 in.) thick. One of the 
scabbard blanks is shown in Fig. 1. 


Ro.uine THE BLANK STRAIGHT 


The blank is bent over by hand and the steel former, 
Fig. 2, placed on the inside. The former and the blank 
are then gripped between jaws in a machine, and a hard- 
ened-steel roller made with a concave face is fed over. 
This action forces down the blank against the former. 
The roller is fed down and made to travel across the blank 
until it has been forced to the shape of the former. The 


FIGS.5 TO 7. THE FINAL OPERATIONS 


scabbard is then slid off and the longitudinal seam 
brazed, a coke fire being used to obtain the necessary 
heat. 

The scabbard, after it has been rolled straight and 
brazed on the seam, is shown in Fig. 3. The part is 
slightly bent over in a vise until it can be slid on the 


FINAL OPERATIONS ON THE SCABBARD 


The scabbard is ground all over on the outer surface 
until the desired smoothness is obtained. The shoe A, Fig. 
6, strap Tings B and top guard C are then slot soldered 


the proper finish is secured. 
One of the scabbards with a sword in position, ready for 
and the finish produced 
and final appearance of the scabbard are apparent. 
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NEW PUBLICATIONS 


HOW TO RUN AND INSTALL GASOLINE ENGINES. By C 


von Culin. 96 pages; 3%%x6 in.; paper covered. Published 
By ogra W. Henley Publishing Co., New York. 
Price, c. 


This is a handy little pocketbook for those installing or 
using gasoline motors. It is written particularly for users of 
motor launches, and in addition to information concerning the 
motor itself, it deals with navigation and hull construction 
of small boats. 


FORD ENGINE CHART. 
Published by the Norman W. Henley Publis 
York. Price, 25c. 


This chart shows sectional and assembled views of the 
Ford engine and transmission units, the thermo-siphon cool- 
ing system, the Ford ignition system and the carburetion 
group, from the gasoline tank to the motor manifold. It 
mames all the different parts and shows their relation to one 
another. In addition it gives considerable condensed in- 
formation as to the various troubles which can occur in an 
internal-combustion motor, the symptoms shown by the dif- 
ferent troubles and, by inference, the proper remedy. It 
should be useful to both the user and repairman. 


By Victor W. rage. onaee ait 
ng Co., New 


PRACTICAL APPLIED MATHEMATICS—By Joseph Ww. iL. 
Hale. Two hundred and six pages, 414x7 in.; 185 {illustra- 
vublshed by the Norman W. Henley Publishing Co., New 

ork. 


Reviewed by Dexter S. Kimball* 


This book and its companion volume, entitled “Practical 
Mechanics,” by the same author, are intended for use in trade 
apprentice schools, the two taken together constituting a 
fairly comprehensive, though simple, presentation of elemen- 
tary mathematics and mechanics. An effort has been made 
therefore to obtain a logical sequence throughout the two 
volumes, These books are based on instruction sheets de- 
veloped by the author in five years’ experience organizing 
apprenticeship schools for the Pennyslvania R.R. 

The contents of this volume are presented in 20 short 
chapters under the following headings: 

Simple Processes (in arithmetic), Common Fractions, Deci- 
mals, Percentage, Ratio and Proportion, Measurements of 
Angles (elementary geometry), Mensuration of Rectangles 
and other Four-Side Figures, Mensuration of Triangles, The 
Circle (its properties and its mensuration), Mensuration of 
Simple Solids, Use of Rules and Formulas, Simple Equations, 
The Binomial, Use of Tables and Curves, Cube Root, Mensura- 
tion of Prisms, Pyramids and Cones, Mensuration of Miscel- 
laneous_ Solids, Miscellaneous Rules for Polygons, Miscel- 
Janeous Rules for Length, Area and Volume, Metric System, 
and an Appendix containing tables of square roots, cube roots, 
etc. 

The volume is therefore an elementary treatise on arith- 
metic with comprehensive applications. As might be expected, 
many of the illustrations and problems are drawn from the 
fleld of railway Practice; fn fact that is so much so, that the 
book may not be so interesting to students in other lines 
of work as its Scope and purpose warrant. While the treat- 
ment is simple and concise, the contents of the book are by 
no means watery, and the student who has mastered it will 
have a sound mathematical basis for the trades. It would 
little difficult for independent study, but 
it should be found useful in technical high schools and in 
trade and vocational schools generally. 


PRACTICAL MECHANICS AND ALLIED SUBJECTS-—By 
Joseph W. L. Hale. Two hundred and twenty-eight pages, 
4%x7 in.: 201 illustrations: indexed. Price, $1. McGraw- 
Hill Book Co., New York. 


Reviewed by Dexter S. Kimball* 

This book and its companion volume, entitled “Practical 
Applied Mathematics,” by the Same author, are intended for 
use in trade apprenticeship schools, the two taken together 
constituting a fairly comprehensive, though simple, pres- 
and mechanics. An 


Supposes a knowledge of elementary arithmetic and simple 

Both books are based on instruction 

author in five years’ experience in 

organizing and operating apprenticeship schools for the 
R 


*Profeesor of machine design and construction. Sibley 


College, Cornell University. 
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The contents of the book are presented in 20 short chapters 
under the following chapter headings: 

Forces (general conceptions), Gravitation, Density and 
Specific Gravity, Screw Threads, Calculation of Levers, Pulleys 
(Block and Tackle), Inclined Plane and Wedge, Gears and 
Lathe Gearing, Belts and Pulleys (considered as mechanism 
only), Efficiency of Machines, Motion, Cutting Speeds, Volume 
and Pressure of Gases, Work and Power, Calculation of 
Belting (for power), Energy, Heat, Logarithms (with simple 
applications), Measurement of Right Triangles (elements of 
trigonometry), Measurement of Oblique Triangles (further 
trigonometry), Electricity, Strength of Materials. : 

Unlike its companion volume, the illustrations and prob- 
lems included in this book are not drawn to any considerable 
extent from the railway field but are quite general in their 
scope. The treatment is concise and practicai and the book 
contains a large amount of information for its size. Like its 
companion, it will probably be rather difficult for independent 
study, but when a student has mastered it he will have 
accomplished something worth while. 

There are a few consistencies in its make-up however. 
One wonders why in a book of this character, where space 
js so valuable, three pages should be devoted to a drawing 
of « lathe and a tabulation of its 300 parts, or why another 
psge should be devoted to pictures showing ten tools used 
by machinists, or why it is more important to there illustrate 
the hacksaw than a monkey wrench. But these, after all, 
are small defects in a book that has many valuable features. 


PURCHASING—By H. B. Twyford. Two hundred and thirty- 
six 6x9-in. pages; 112 illustrations; indexed. Price, $3. 
D. Van Nostrand Co., New York. 


The appearance of books on purchasing is another indica- 
tion of the growth of the science of management. A few 
years ago purchasing ability was synonymous with personal 
shrewdness; and while, no doubt, some elements of this char- 
acter will always remain it appears that even in this work 
there are basic principles that can be written into books. 

This volume is a businesslike treatment of the problems 
and methods of purchasing as they appear to one who has 
had a long and varied experience in this fleld. It contains 
little on the psychology of buying, and such philosophy as 
it does contain is not of the speculative kind, but practical 
and direct. 

The subject matter is presented under four main sub- 
divisions and 15 chapters as follows: (a) Purchasing— 
(1) Principles of Purchasing, General Considerations; (2) 
Functional Position of Purchasing Considered; (3) Ethics of 
Buying. (b) The Purchasing Organization—(4) The Purchas- 
ing Agent; (5) The Purchasing Department; (6) Organization 
of Department; (7) System of Procedure. (c) Operation of 
Purchasing Department—(8) Obtaining and Tabulating Proper 
Records; (9) Work Connected with Requisition and Order; 
(10) Invoices and Method of Handling; (11) Operation of 
Stores. (d) Purchasing as Practiced—(12) Purchasing for 
Railroad Construction Work and for Operation of Electric 
Railroads; (13) Purchasing for a Manufacturing and Construc- 
tion Co.; (14) Purchasing for Construction and Operation in 
Widely Separated Localities; (15) Purchasing for a Small 
Manufacturing Establishment. 

The first section deals with the principles and ethics that 
underlie successful purchasing. The reasoning is sound, and 
the ethical standards are high. 

The second section treats of the work of the purchasing 
agent, the relations that he and his department should hold 
to other departments and the general organization of the 
purchasing department. These chapters constitute a clear 
and intelligent solution of these problems; and while the plan 
is developed for a large organization, the principles laid down 
apply equally well to a small business. Mr. Twyford’s idea 
that a purchasing department should intelligently serve the 
other departments instead of handicapping them, as is often 
the case, is worthy of attention. 

The third section treats of the actual operations of a large 
nurchasing department. Typical forms and blanks are inserted 
in sufficient number only to illustrate the important points. 

Each chapter in the fourth section describes in some detail 
the purchasing department of some enterprise with which the 
author has had actual experience. The businesses referred to 
range from large and complex ones to a small and simple one. 
Each chapter is well illustrated with forms and blanks, the 
general idea being to present a range of practical illustrations. 

The work is well written, the rcasoning !s clear, and the 
book on the whole is excellent. It should be helpful, not 
only to purchasing agents, but also to managers who have not 
given this important feature of management much attention. 

One of the best features of the book is the care the 
author has taken to point out the lNmitations that should be 
obse-ve” in laying out systems of any kind and the danger 
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from borrowing methods instead of developing such office 
machinery as the particular case demands. In other words, 
the book deals largely with principles and is not a mere 
collection of forms taken from the author's experience. 

The reviewer takes exception to the author’s inference in 
Chapter 11, that the method of drawing material from the 
stores by foremen’s requisitions is better than the method by 
production orders made out in advance. If the saving of 
material costs is as important as the author says it is else- 
where in the text, no foreman should write requisitions, since 
this is one of the most wasteful of methods. A foreman who 
is doing his full duty has no time to do such work as 
accurately as it should be done, and as accurately as good 
cost-finding methods demand. Modern methods tend toward 
Planning all operations in advance, the procedure including 

2 purchasing of the material and the drawing of it from 
the storeroom in just the right quantities. Any progressive 
shop large enough to have a purchasing department anything 
like what Mr. Twyford advocates will also have some form 
of production department that will not only give the purchas- 
ing department accurate information regarding the material 
required, but will also advise the storekeeper just how much 
material a job requires and when it will be wanted. 


PERSONALS 


D. E. Jones has been promoted to foreman in charge of the 
night force at the factory of the Peters Cartridge Co., Kings 
Mills, Ohio. 


Charles Piez, president of the Link-Belt Co., has been 
elected president of the recently organized Electric Steel Co., 
Chicago, III. 


H. W. Kruesberg, president of the Champion Tool Works 
Co., Cincinnati, Ohio, was presented with a loving cup by his 
employees as a New Year’s testimonial. 


E. C. Waldvogel, for the past 11 years associated with 
the Yale & Towne Manufacturing Co., has been appointed gen- 
eral manager, with headquarters at the home office. 


William H. Carpenter has been appointed manager of the 
Mayo Radiator Co., New Haven, Conn. Mr. Carpenter was 
formerly superintendent of the Bristol Brass Co., Bristol, 
Conn. 


S. Shirley French, recently appointed assistant general 
manager of the William Tod Co., Youngstown, Ohio, has 
assumed the general management of the plant operations, 
succeeding L. A. Woodward, who has retired. 


A. S. Baldwin has resigned as works manager of the R. D. 
Nuttall Co., Pittsburgh, Penn., to become manager of ordnance 
for the Poole Engineering and Machine Co., Baltimore, Md. 
Mr. Baldwin was previously held similar positions with the 
Driggs-Seabury Ordnance Corp. and the American British 
Mfg. Co., and was for four years general manager of the 
Alberger Pump and Condenser Co. 


OBITUARY 


everere 


George R. Ray, founder and president of the Manistee Iron 
Works, Manistee, Mich., died at his home in that city on Jan. 3. 

George H. Cushing, plant superintendent of the H. B. 
Smith Co., Westfield, Mass., died on Jan. 6. Mr. Cushing was 
a native of Worcester, Mass., and was 55 years old. 

William <A. Comstock, president of the Cleveland Wire 
Spring Co., Cleveland, Ohio, died on Jan. 9 as the result of 
injuries sustained when he was struck by an automobile. 
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The organization of the Electric Steel Co., of Chicago, Ill., 
rcpresents a new development for that section in that the 
lant will confine itself to small castings of the alloy variety. 
he plant will be located at 31st and Wood St., in the former 
works of the Wildman Boiler Co.. and the organization has 
progressed sufficiently to insure delivery of product by Mar. 1. 
The officers of the new company are: Charles Piez, president, 
and P. L. Coonley, secretary and treasurer, who are respec- 
tively president and vice-president of the Link-Belt Co. The 
active management of the company will be in the hands of 
John M. Olmsted as vice-president, who hag been a member 
of the sales force of the Link-Belt Co. These three with W. C. 
Frye and C. R. Messinger, of Milwaukee, constitute the board 
of directors. 
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Prices--Materials and Supplies 
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PIG ITRON—Quotations were current as follows at the 
points and dates indicated: 


Jan. 14 Dec. 17 Jan, 15 
1916 1915 1915 
No, 2 Southern Foundry, Birmingham. $15.00 $14.00 $ 9.50 
No. 2 X Northern Foundry, New York 19.75 19.00 14.25 
No. 2 Northern abe sa As Chicazo, ‘w¢ 18, 50 18.00 13.00 
Bessemer, Pittsburgh............. , 21.45 19.45 14.70 
Basic Pittsburgh . hd uc Cetrione 18.70 18.45 13.45 
No. 2X, Philadelphia.....-......... 20.00 19.50 14.25 
No. 2, Valley furnace. IPE t 18.50 18.09 12.00 
No. 2 Southern, Cincinnati.......... 17.90 16.90 12.40 
Basic Eastern Penn.. Caste oo es 19,50 18.00 13.50 
Gray forge, Pittsburgb.. a a. 18.45 17.95 13.45 
MISCELLANEOUS METALS—NEW YORK 
Jan. 14, | Dec. 17, | Jan. 15, 
1916 | 1915 | 1914 
— ————Cents per pound—— 
ae electrolytic (carload lots). . 24.00 20.00 | 13.75 
Sha winnie © ab A aon Rite aw ak Gis i 41.00 40.00 33.50 
Vea ETE es a'a-g kites: ah ae ee 5 90 5.40 | 3.90 
SOORs Waaeun 05.0 bis remediate be tke 17.624 18.00 6.05 
pper sheets, base. . er 3).00 25.00 | 18.50 
Copper wire (carload lots). Aas mun Opie ee 30.09 28.25 14.25 
Brass rods, base.........++es+ese0s: 35.00 7.25 | 13.00 
Brass pipe, base.....-...4eeeseeee- 38.00 32.00 16.50 
Sivntet MEOU sk cigs Gove tus sweet 35.00 27.25 | 13.25 
Solder 4 and } (case lots). 25.75 24.25 | 22.00 
ST. LOUIS 
TsO. 50.3 om.kd. coud boos 5.7746 BORED cess rani akerasss 18.50 


In New York, Lake copper is quoted nominal at 24c. cash 
and deliveries are not promised until June. 


MONEL METAL—The following prices hold: 
Mill Lengths 8 Ft. and Over 


10,000 6,000 2,000 500 =©Less than 
Lb. Lb. Lb. Lb. 500 Lb. 
Size, of a Size of a Size of a Size of a Size of a Size 
In. and Over and Over and Over and Over and Over 
Rounds—Squares Cents per Pound—————. 
— yy...... Li cddqet “vee 32.00 32.50 33.00 36.00 
een OM Ss et aw elga ee 31.25 31.75 32,25 32.75 35.75 
BY eee on Seta 31.00 31.50 32.00 32.50 35.50 
it. | eee oe », Oe 4e 32.25 32.75 33.25 36,25 
Rounds 
B! CO Dries cuotaevs ee 33.00 33.50 36.00 37.00 
Squares 
So tavade 32.50 33.00 33, 50 36.00 37.00 
Rounds a rr. 
34 to 3hk eeendevensseeases 32 25 32 75 33.25 35 75 36 iv 
Squares at. : 
Spy to BH... ....-.- 32.25 32.75 33.25 35.75 36.75 
Rounds—Squares b 
4 to4....... pik alstohoddh eee 33. 50 36.00 36.50 37.50 
& ‘to Gthiucceves. oe . 86.00 36.50 37.00 34.50 38 50 
ee Cyeeeee sf a 1 . 86.50 37.00 37.50 38.00 39.00 
Flats........ 32.50 33.00 33.50 36.00 37.00 


Flats not rolled wider than 6 in. or less than } in. thick. 
Hexagon Bars two cents (2c) per pound over corresponding size of round rods, 


For cutting to any specified length not shorter than 1 Ft. 


add lc. per Ib. 


The scrap allowance is 18c. per lb, delivered at works. 


STANDARD PIPE— 
Discount 


ea . > at 

—Black——, —Galvanized— 

Jan. 14, Jan. 15, Jan.14, Jan.15, 

1916 1915 ee 1915 

34 - 9-in. steel butt welded. 774 81% 6214 12 be Vo 

sig es 6-in. steel lap welded. 76% 80% Glia ¢ - 7215 .5¢ 
At the above discounts, the net prices follow: 

Cents——_————_—__, 

—Black -—Galvanized— 

Jan. an rier rg a ae 

er, In. 191 y i W15 

Vauaeaad F Ss hid Si cacslebee eae se Rae 2.65 2.20 4.31 3.15 

Ve ag taker eer al ae ot oe Siac eee eae Sere 3.91 3.24 6.37 4.67 

VAG hk CERES Hee HEH 5.29 4.38 &.62 6.30 

Pe? och ander earn Cae te ea 6.33 D2) 10.31 Tab 

De ES et cs cne tons nak aun ae aan anaes S51 7.05 13.88 10.15 

ig a eee er CY ee er ae ee a 14.04 11.70 22nd 16.70 

Be chairs aha ince wath eae aa aeial ayant 18.36 14.25 2Y.4h 21.80 

BS, aS rake Me reso lat, te a nea as wg ae Ca tae oes AE 26,16 21.80 41.97 31.00 

Ebene ste tas aad ah case ately, ten ai tare 35.52 29.60 HANS 42.20 

BS ea beg WE euttcdteraich acuta avec 46.08 38.40 73.92 54.60 


SAL SODA—The quotations below are per 100 lb. at the 
laces designated: 


Cae VOR saa ok CR I Ee ee tee ae $1.00 
Philadelphia a re er ee er ne eee eee eae ee to 
ANTIMONY—For spot delivery on Chinese and Japanesa 


brands, duty paid 43c. per Ib. is asked. 


ST 


STEEL SHEETS— 
p-—— Cents per Pound ———-—, 
Sheets from Warehouse, New York 


Black Jan. 14,1916 Dee. 17,1915 Jan. 15,1915 
PO AEE, «Sed eee Nes Be ae 3.00 2.70 2.20 
Pee Oe Vera eects & ain ararhte Glare. 3.05 2.80 2.25 
Ge QO OSes be Soe i ee as 3.15 2.90 2.35 
WOO RS GE BO Ao es averdiaae's 3.15 2.95 2.40 
OM: Ba MME 24s cksewisews 320 3.00 2.45 
EWG, LO Lalearnne-suhiaés tee Ree 3.25 3.05 2.50 
Par. Ee SP staltes eee a ake Lok 3.35 3.15 2.60 

Galvanized 
aq _- Wee ee re 5.05 4.80 3.05 
No Ss MOR. ale Grits Sete tale.» Biter 5 20 4.95 3.20 
FOG; SOO. 6 eb ees 85 ea week 5.50 5.25 3.50 


ZINC SHEETS—tThe following prices prevail: 


Quantity Cents per Lb. 


CLO  20CK, EO: i Ls 6c Rowe we win tbetsaced meee 23.00 
5 DR Cae We ee a 0h aie a chang Laval ids ala oie fevalts 24.00 
Ereoren 2608, NOW TORR eis sca esas ene oud we aswe die 25.00 


SEAMLESS DRAWN TUBING—As we go to press, the 
base price is 35c. for brass and 35c. for copper. For immediate 
opr shipment 3c. is added, which gives the following quota- 

ons: 
Cents per Pound———, 
_——Copper -— Brass ——, 
Jan. 15, Jan. 15, Jan.15, Jan.15, 


Diameter, In. 1916 1915 1916 1915 


% tO Soe diveian ee Raaa 38.00 20.00 38.00 16.00 
Bo M6 Gin Lo Whpiamieies maha @ ate breed 38.00 21.00 38.00 17.00 
cM LIUP TET CLOUT pee ee 39.00 21.50 39.50 17.50 
Co” Adv Share Owe ae BAe KS a a6 Go WaT 40.00 22.00 40.50 18.00 
BME ta welhtiary ba .0 ewe sac signees 42.00 23.00 42.50 19.00 
eS ete er rire a eee 44.00 24.00 44.50 20.00 
D. eietet Saas udit ean wemmnaaee 45.00 27.00 45.50 23.00 
\ at ease eer re ea are 47.00 29.00 47.50 25.00 
S “gadiws seers ssinws beanie ss 19.10 31.00 49.60 27.00 


OLD METALS-—The following are the dealers’ purchasing 
prices in New York: 
-——Cents perPound 


< a 
Copper Jan. 15, 191 Dec. 17, 1915 
BMGAVS ANd .CHUCIIIS Sisk oiwisinschitinn’ 18.50 16.50 
PORTS. GT . WIG Fo naa ares 0b: 9 avinbeurns 18.00 16.00 
Li@ht BNA DOClOnB sy oe aude aa 0 eee Seat 16.00 14.00 
Lead 
FROR GS | os Sis ciclo 2:6 b.wt h@ dia piers aad enkreS 12.50 4,25 
BRP ert kc rina techn de Bale AAO AID AD EE ae esas 10,00 4.00 
Brass 
PIOROY scan iad vies wank aie Cee eat 12.50 11.25 
BTR E ax itn 6/6 pa es. c0re} eipdan ia kia oe Veaiele 10.00 9.00 
No. 1 yellow rod turnings........... 12.50 11.50 
No. 1 red turningS8.......cesrceroses 12.00 11.00 > 
PAT. x oh Branca He Case SEO SD DAU Ae ye era 12.00 10.00 
COKE—Beclow are the prices per net ton at ovens, Con- 
nellsville, and cover the past four weeks: 
| Dec. 25 Jan. 1 Jan.&8 | Jan. 15 
| 1915 1916 1916 \ 1916 
Prompt turnace.. Hig 00 @ 3.50|$3.00 @ 3.50|$3.25 @3.50/$2.50 
Prompt foundry...| 3.50@4.00| 3.50@4,00| 3.50 | 3.75@4.00 


STEEL SHAPES FROM JOBBERS'’ WAREHOUSE, NEW YORE 


Jan. 14, | Dec. 17, | Jan. 15, 


1916 | 1915 | 1915 

— ——(Cents per pound— = 

Steel angles base. . i,3 Pie 2.50 | 2.40 1.85 
Steel T’s base....... 2.55 | 2.45 1.90 
Machinery steel (be ssemer).. 2.50 2.40 1.80 


The above prices are for angles 3 in. by \% in. and larger 
and tees 3 in. and larger. 


TURNBUCKLES sizes smaller than 1% in. diameter, 
50% off list is charged, and on 1% up to 2 in. diameter 40°-. 
At this rate prices follow: 


Size In. Size In. Size In 
oo ig aati, © 0.20 Ww .......-. $0.875 116 ......... $0.96 

® RG acaba e : Ly hl beers .44 fa ee ae 1.05 
Man “ria ety meta ob 098 “Vk. 4sha wae ws 50 ug Aer ee ee em 1.20 
BE cailale a bahae re 6 eee (Lee eee ere 1.35 
Me SS So ere Boe Oo” <1] Re: bce a ere de NOS 2 aon eee aS 1.59 


: The above prices are for buckles having right and left stub 
ends and with openings between the heads measuring 5% in, 


ROLL SULPHUR in 360-lb. bbl, 
$2.15 per 100 Ib. 


sells in New York at 


COTTON WASTE—In New York, the prices below hold: 
Cents per Pound 


RA HIte: (oo aoe WE ea ie ek Oe ee ae 8.504 9.50 
Colored mixed oo... ee eee eee et ee ee 6.50 @ 8.00 


COPPER RIVETS sell at 35 and 5’; off Hist and burs at 
812%. 


Digitized by Goc ogle 


January 20, 1916 


WELDING MATERIAL (SWEDISH)—Prices are as fol- 


lows: 
Welding Wire Cast-Iron Welding Rods 

ents Cents 
per Lb. per Lb. 
mS. 34, we : .-+. 8.50 % by 19 in. long...... 22.00 
v5, S, yy and Ne f5:5:: $3s & by 12 in. lone...... 26.00 
Mie ay ig ce Bs ere niaias Wbitacatans € 10.00 by 19 in. long...... 20.00 
NO Rey ee (as eae a %® by 21 in. long...... 20.00 
7, No. 14 and ve.-.--- 14.00 Vanadium Wire in Coils or 

Non We Uccamoetert dees 16.00 Sticks 
Sa ee ee eae ee ere 15.50 
Special Welding Steel ool... 15.00 
MAS, ite suc tee Pera site atan au S3-00.. 46) Seen we ee ee a one 14.00 
PY bien aie as Eensd taNla ke Ga WAR S000: ee visser et Gog yl eee et 12.00 
VES WA ae Rhea ee ae ee 28.00 y, and larger.......... 11.00 


The above prices are subject to change according to quan- 
tity and shipment desired. 


WROUGHT WASHERS—From New York warehouse the 
present quotations for round plate washers is $5 from list 


price. At this rate the following prices hold: 
Diam- Price per Diam- Price per 
eter, In 100 Lb. eter, In 100 Lb. 
Pg Sere ee aoa es ecece $9.00 TAes ee sre 5es ones . a ees $4.30 
iS ivy tia aleanaavele-grte oleae 7.20 | Ce eee eres 4.20 
Me caste. aaccal wal cah aerate ack ia Nan 640 0 2 Bee nO eke ewe es 4.10 
Ly. Avena tear hake aioe . 5.50 O16 2 es OM os hee eS 4.00 
1. eee 4.40 %, 4, 4%, 435 ....... 4.50 
Te ee ene eae 4.80 BN OAM eo te ey das 4.20 


Cast-iron washers are $2.25 per 100 Ib. 


CARRIAGE BOLTS—On % by 6 in. and smaller 65 and 10% 
off Hist is allowed; for larger and longer sizes 60% off list is 
charged . At this rate the price per 100 is as follows: 


—_———_ Diameter——_______—_—_, 


Length My Ic % Ya Wy 5% % 
Leavin, ack eee. $0.32 $0.44 $0.60 $0.88 ada oe gle 
2 ihe. Geos aae .35 48 .65 .96 arog ides isbed some onl 
2 aN. ca ea He 38 52 70 1.04 $1.30 $2.30 $3.40 
3 We: A die wes 41 55 75 1.12 1.41 2.45 3.60 
ee | 44 .59 80 1.20 1.52 2.60 3.30 


MACHINE BOLTS—From New York warehouse, on sizes 
from % in. by 4 in. and smaller 70%. off Hst is discounted: 
for larger and longer sizes 60% is allowed. These quotations 
are for bolts having square heads and square nuts. At this 
rate prices per 100 are as follows: 


rt — Diameter 


Length % % 5% % % 1 In. 
1 Ine 24-64% eooeee $0.51 $0.72 $2.08 $3.08 $4.20 $6.04 
2 if. Swine heeee .53 17 2.23 3.30 4.48 6.40 
246 AN: kde noes .56 82 2.38 3.52 4.76 6.76 
2. IMs. weccsene ies .58 .86 2.53 3.74 5.04 7.12 
ROAR |, Pees ar ar 61 91 2.69 3.96 5.32 7.48 

Bolts, 1% and 1% In. by 3 In. and up to 12 In. take 50° off 


With cold-punched square nuts 50% is discounted from 
list, with hot-pressed hexagon nuts up to 1 in. by 30 in. 50 
and 10%; up to 1 in. diameter, cold-punched hexagon nets 50%. 

Buttonhead with hexagon nuts sell at 50% off list, as do 
hexagon head with hexagon nuts. 


TAP BOLTS—The cecal tis are for delivery from New 
York warehouse, the present discount being 30% from list. 
These are for tap bolts with hexagon heads: 


Length AS ner 100 
°o ree ameter—H———_—_——__, 
Screw % i's % Yo Ke 56 % 54 1 
1% . $0.77 $0.88 $1.04 $1.23 $1.54 $2.31 $3.23 $4.62 $6.16 
1 % . 81 -93 1.09 1.30 1.62 2.40 3.35 4.77 6.35 
2 F F -&5 97 1.08 1.37 1.69 2.49 3.47 4.93 6.55 
2m = : 6&9 1.02 1.20 1.44 1.77 2.58 3.58 5.08 6.73 
2p . ‘ .93 1.07 1.26 1.52 1.85 2.68 3.70 5.24 6.93 
2% 1... .96 1.11 1.31 1.58 1.93 2.77 3.81 5.39 7.12 
3 : : 1.00 1.16 1.36 1.65 2.00 2.86 3.92 5.54 7.32 
3% («t : eae 1.21 1.41 1.72 2.08 2.96 4.04 5.70 7.51 
3ty ; Saser és 1.47 1.79 2.16 3.05 4.16 5.85 7.70 
3 cee ee -- 1.86 2.23 3.13 4.27 6.00 7.89 
4 Cais hoa ‘ ie ee 2.31 3.23 4.39 6.16 8.09 
ALUMINUM— Quotations are as follows in ton lots: 
Cents per Pound 
No. 1 virgin 98-99%... ccc ccc cee cere ence eens 53.00 @ 55.00 
Pure 98-99°% remelt 2... cc cece ec cee cence eee 51.004 53.00 
No. 12 alloy remelt....... ccc cece eee e cree eens 43.00@ 45.00 


Jobbers usually charge 2c. per Ib. over the above figures. 


WIRE ROP E—On this material the following discounts are 
for warehouse delivery, New York: 
35 and 216% 


Galem nied cc 6oeeG SERA ee Se HIE he hs 
Bright ord ee ye eee ee eee eee ee re rn 50 and 219 Co 
Special brands, bright ........c cece eee eeeerees 40% 


BABBIT METAL—-In New York, quotations are as follows: 
Cents per Pound 


Grade 
ne eee ee re ee eee eee ee ee 5 @ 60 
Commercial Sean SS Es SAENGER Ne aS 25 @ 30 


5 SH EETS—Hot rolled 16 oz. (large lots) base per 
lb. to a0c, cold rolled, 14 oz. and heavier, add ic. extra per Ib. 
to the above: polished takes lc. per sq.ft. extra for 20 in. 
widths and under, add 2c. per sq.ft. for over 20 in. 


Ime winter lard ofl sells at 92@96c. per gal. in 
S-bbL. tog: covvonsced crude, f.o.b. mill, 67c.; and linseed, raw, 
in carload lots, at 68c. 


WN STEEL SHAFTING—To consumers requir- 
ine tuipalzed loca the price is 25° off list. 


AMERICAN MACHINIST 
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TIN PLATES—The following prices are in effect from ware- 
house, New York: 


Coke tin plate, 14x20: Price per 100 lb. 


=, ena g Pha Re Sk ae eck are BU a awe ee a 4.45 
Dee VO TAD: Acc ects ees Eeesa ESN FU ae aa 4.60 
Terne plate, 20x28: 
Base Net ‘ Base Net 
Weight Weight Coating Price Weight Weight Coating Price 
100-Ib. 200 8 8.30 I. C. 226 20 13.50 
1.-C. 214 8 8.60 I.-C. 231 25 14.25 
IX. 270 8 10.60 I.C. 236 30 15.50 
LC, 218 12 12.00 I:.C. 241 35 17.00 
I. C. 221 15 13.00 . I. C. 246 40 19.00 
COACH OR LAG SCREWS sell at 70 and 10% off list. At 


this rate the following prices hold: 


r—— Price per 100—Conical or Gimlet Point——¥~ 
Length ¥%¥and * % vs % Ff and & % / 1 
De yao e ae .61 73 85 1.01 ge ict ee je 
anata eoatats .66 80 .94 1.11 1.62 ee sien eiie's 
Bee. «5 ode ws goes 715 87 1.02 1.21 1.755 2.48 Seis Pon 
or ern .67 94 1.11 1.30 1.89 2.67 4.05... 
Ble ise xe es 82 1.01 1.20 1.40 2.025 2.86 4.32 6.94 
ra Soe ee ener 838 1.08 1.28 1.50 2.16 3.05 4.59 6.29 
416. bd katate .93 1.15 1.37 1.595 2.295 3.24 4.86 6.64 
Ca ene eee 985 1.22 1.455 1.69 2.43 3.43 5.13 6.99 
es Vs nae wes 1.04 1.29 1.54 1.79 2.565 3.62 5.40 7.34 
Co wee ban 1.09 1.36 1.63 1.89 2.70 3.81 5.67 7.695 
xIVETS—On this product the following discounts from 
list and prices are tin effect: 
Discount 
Steel tank 7, and smaller....... ccc cece eee c eee ceees 10% 
TTIVNMGG.. 22:5 rie Ba Stee a eRe eae Oe ee 70% 
Price per 100 Lb. 
Button heads, %, %, 1 in. diam. by 2 In. to 5 in. $4.00 
Cone heads, above 813Ze8......... ccc cece recess 4.10 
Extra per 100 Lb. 
1% to 1% in. long, all diameters.............. 0.25 
BE in: GIAMeter 6c hee hi ees hee eee aS 0.15 
i Ans GIGMeter i. shas be Freee Re eee hee BREE 0.50 
1 in. long and sBhorter.......... ccc ww ccc ewer eee 0.50 
Longer than 5 In... ... ccc cc ee ce ee cee twee ee eens 0.25 
Less than Kegs......... cc cc wee eee ete ete nce 0.50 
Countersunk headsS ....... cc. cee ee eee rer eee e eee 0.50 


NUTS—On hot pressed square nuts $4 off list is allowed 
and on hexagon $4.20. At this rate, the following prices hold: 


Hot Pressed Square Hot Pressed Hexagon 


Short Per 100 Lb.—~ Short Per 100 Lb.—~ 

Diam. Blank Tapped Diam Blank Tapped 

iy eeoeoeverven ve eee $11.00 er enene e ee ° ° $16.70 

ae Eo ae we: -O400 S.00. $b asked ea eae ‘ 10.30 

Ce a ° 5.00 5.90 eowenevease eee $5.40 6.40 

pcacaecas ‘. 4.00 4.70 1 Lae ledaete. alZ0 4.80 

TM eck aca re Pas 3,50 3.90 lye, 15, 118, 2 4.10, 4.70 

lyf, 15%, 133, 2 3.40 B80 Ow wants a ead os - 4.20 4.90 

3y Ce ee ee ee ee 50 4.00 2% eevee eee eee 4.50 6.30 
2 eas 3.80 4.40 


Semifinished nuts sell at 75% off list. 


On cold-punched square nuts, $3.50 from list is deducted, 
and on hexagon, $4.50. At this rate the following prices hold: 


-——————Cents per Pound 


Square —, r- Hexagon—, 

Bolt Blank Tapped Blank apped 
Mee ceblg de aad bs a endadet , 16.50 18.50 22.50 25.00 
ye bce sti Uso kia WAS aw CD 14.50 16.00 19.50 21.50 
sp eel 1a Som tafe WE se OTR ew Loc 11.00 12.10 14.00 15.60 
en 10.50 11.40 13.50 14.80 
Bape” a has acaba ar seis ecniea Wop tal eee 7.80 8.50 9.50 10.50 
yo sarang Cava ng Aiea eeu hoes 7.80 8.40 9.50 10.40 
rn eine enon a Oe . 6.50 7.00 8.00 8:70 
Gy eee ROS mal seen mea . 6.20 6.60 6.90 7.50 
Vad. Wie eo Aa ee ae 6.10 6.10 6.60 7.20 
BY te at pode be unas te eee 6.10 6.50 6.60 7.20 


BOILER TUBES—From Pittsburgh the following are the 
less-carload basing discounts for lap-welded boiler tubes: 


Size Discount Size Discount 
1% and 2 Wiki acs 57% 3% to 4% 6 (Per 66% 
CAG ANG. 245.235 0nGacus 54% 5 and 6 In........... 59°% 
214 and 2% in....... 60°% © tO VS AN 6 swe acws 56% 

3 and 3% in....... 65% : 


Above discounts apply to standard gages and to even gages 
not more than 4 gages heavier than standard. For long tubes 
charge 10% net extra as follows: 1% In. size over 18 ft. and 
not exceeding 22 ft.; 2 to 3 in. sizes over 22 ft. and not exceed- 
ing 24 ft.; 3% to 13 in. sizes over 22 ft. and not exceeding 25 ft. 


NICKEL—Manufacturers quote the following prices: 


eeees eee eo ee se wm wo we we eee wh Hh Oh Oh Ohh Ohl hh he 8 


eanary grade 
y 


Electrolytic 50.00 


ee 


BAR IRON—Prices are as follows at the places named: 
Cents per Lb. 


Pittsburgh). MI -sacwvse eww hls ees Hara eae 2.10 
NOM OI i orcs Sa ise we Se Mark ee eww SSeS 2.20@2.25 
From storehouse, New YOrkK..... cc cceeceeveccees 2.030 @ 2.60 


NAILS—Wire nalils f.o.b. Pittsburgh sell at $2.10; gal- 
vanized 1 in. and longer, $4.10, and shorter, $4.60. These prices 
are to regular customers and delivery is made at the mill's 
convenience. 


SWEDISH (NORWAY) IRON—This material sells at $4.25 
base per 100 Ib. f.0.b. New York. In coils an advance of 50c. is 


charged. 
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New and Enlarged Shops 


ceca ate i li it le ab ww i ite aes 


If you are in need of machinery or supplies, the first thing to do is to consult the Buying 


Section. 


If you cannot find just what you want, send us particulars, and we will be 


glad to publish it free of cost, thus putting you in touch with reliable manufacturers. 


METAL WORHING 


NEW ENGLAND STATES 


The Seavey Garage and Auto Supply Co. will build a 1- 
story, 50x70-ft. addition to its garage at Derry, N. H. 


The contract has been awarded for the construction of a 2- 
ators 53x170-ft. garage for R. B. Grysmith, 1817 Common- 
wealth Ave., Boston, Mass. 


The contract has been awarded for the construction of a 
2-story garage at Boston, Mass., for the Mitten Estate. Esti- 
mated cost, $50,000. 


Plans are being prepared for the reconstruction of the 2- 
story garage of the Thomas, Chauncey & Co., Inc., 101 Chest- 
nut St., Boston, Mass. Estimated cost, $35,000. Noted Nov. 11. 


George H. Walker has awarded the contract for the con- 
struction of a 3-story, §2x92-ft. garage at Boston, Mass. Esti- 
mated cost, $50,000. 


Bids are being received by John C. Spofford, Arch., 15 
Beacon St., Boston, Mass., for the construction of a 2-story 
garage at Brenton, Mass. (Boston post office), for the 
John D. Long Estate. Estimated cost, $30,000. 


The contract has been awarded for the construction of a 
4-story, 72x107-ft. reinforced-concrete factory at Cambridge, 
Mass., for the Simplex Wire and Cable Co. Estimated cost, 
$25,000. Noted Jan. 13. 


Plans are being prepared by Morton & West, Arch., 16 
State St., Boston. Mass., for 20 garages at Newton, Mass. 
Estimated cost, $40,000. 


William E. Gove is constructing a 1-story, 62x73-ft. ma- 
chine shop at 25 New Derby St., Salem, Mass. Noted Jan. 13. 


The Quigiey Furnace and Foundry Co. has awarded the 
contract for the construction of a 91x108-ft. foundry at Sprineg- 
field, Mass. Noted Dee. 23. 


The Chase Metal Works will construct an addition to its 
plant on Thomaston Ave., Waterville, Mass. 


Plans are being prepared for the construction of a 1- 


story. 40x90-ft. garage at Worcester, Mass., for Ellen M. 
ae Estimated cost, $10,000. John P. Kingston & Son is 
Arch. 


The contract has been awarded for the construction of a 
1-story machine-shop adiition to the plant of the Wyman & 
Gordon Co., at Worcester, Mass. Noted Dec. 30. 


The United Wire and Supply Co. will construct a plant 
at Pawtucket, R. I. 


The American Brass Co. is constructing a l-story, 40x75- 
ft. factory at Ansonia, Conn. Estimated cost, $12,000. 


The contract will soon be awarded for the construction of 
a 3-story, 100x150-ft. addition to the plant of the Rogers 
Silver Plate Co., at Danbury, Conn. 


Fire recently damaged the pient of the Gong Bell Manu- 
facturing Co., East Hampton, Conn. 


The Billings & Spencers Co., manufacturer of forgings 
and tools, has awarded the contract for the construction of a 
2-story, 50x97-ft. factory at Hartford, Conn. 


The New York, New Haven €& Hartford R.R. !s con- 
structing a 1l1-story, 33xS0-ft. factory at Hartford, Conn., 
to be occupied by the Hartford Automobile Parts Co. 


The contract has been awarded for the construction of a 
factory at New London, Conn., for the National Electric Bulle- 
tin Corporation, New York, N. Y., manufacturer of electric 
bulletin machines. 


The Waterbury Manufacturing Co., manufacturer of brass 
goods, has awarded the contract for the construction of 2 
additions, one, 1- and 2-story, 50x136- ft., other, l-story, 39x90- 
ft., to its plant at Waterbury, Conn. 


Fire, Jan. 6, damaged the plant of the Winsted Edge Tool 
Works, Winsted, Conn. The plant will be rebuilt. 


MIDDLE ATLANTIC STATES 


The Hopes Combustion Engineering Co., recently organ- 
ized, will build a plant at Glens Falls, N. Y., for the manufac- 
ture of grates and boilers. Charles W. Hopes is Pres. 


The Hancq Co., Jamestown, N. Y., recently incorporated 
with $50,000 capital stock, will construct a plant for the 
manufacture of textile machinery. S. Lawrence is interested. 


The contract has been awarded for the construction of a 1- 
story, 50x100-ft. garage on Quincy St. near Stuyvesant Ave., 
New York, N. Y. (Borough of Brooklyn), for Simon Hock, 
S47 Gates Ave. Estimated cost, $10,000. Noted Dec. 16. 


The contract has been awarded for the construction of 
a 2-story, 50x75-ft. garage for Albert H. Marquis, 311 Bran- 
don Ave., New York, N. Y. (Borouzh of Brooklyn). Estimated 
cost, $15,990, Noted Dec. 9. 


C. B. Meyers. Arch., 1 Union Sq., W., is preparing plans 
for a hase 50x100.5-ft. garage on 57th St. near 3rd Ave., 
New_York, N. Y. (Borough of Manhattan), for E. C. Burns, 


201 West 71st St. Estimated cost, $20,000. 


The Peerless Tube Co., manufacturer of collapsible tubes, 
has awarded the contract for the construction of an addition 
to its plant at Bloomfield, N. J. Noted Nov. 18. 


The Universal Caster and Foundry Co., Newark, N. J.. 
will improve and enlarge its plant at Ferry St. 


The C. Pardee Works, Perth Amboy, N. J., manufacturer 
ot ste! billets and bars, will build a 1l-story addition to its 
plant. 


The Shelby Steel Tube Co. will improve and enlarge Mills 
A and B at its plant at Elwood City, Penn. 


A new foundry will be constructed by the Franklin Foun- 
dry Co., Franklin, Penn. 


The McKeesport Tin Plate Co., McKeesport, Penn., is build- 
ing several additions to its plant. Noted Nov. 18. 


The Pittsburgh Tool and Steel Wire Co., Monaca, Penn., 
is building several additions to its plant. Noted Oct. 28. 


The Abrasive Metal Co., manufacturer of corundum and 
emery wheels, Philadelphia, Penn., has awarded the contract 
for the construction of a 2-story brick factory. Estimated 
cost, $50,000. z 


Bids will be received by Carl P. Berger, Arch., Penn. Square 
Bldg., Philadelphia, Penn., until Jan. 22, for a 10-story con- 
crete garage on South Broad St. for the Pennsylvania Taxi- 
meter Cab Co. Estimated cost $300,000. Noted Jan. 


Plans are being prepared for a 3-story, 60x100-ft. service 
building at Scranton, Penn., for the Ford Motor Co. Esti- 
mated cost, $12,000. 


The National Malleable Casting Co., Sharon, Penn., plans 
to increase the equipment in its plant. 


The American Sheet and Tin Plate Co. will build an addi- 
tion to its plant at Vandergrift, Penn., to be used as a sul- 
phuric-acid plant. 


George W. Eisenhauer, 1728 North Charles St., Baltimore, 
Md., has awarded the contract for the construction of a 2- 
story garage. Estimated cost, $20,000. Noted Dec. 30. 


The contract has been awarded for the construction of a 2- 
story, 419x156-ft. garage at Baltimore, Md., for George W. 
Rife. Estimated cost, $25,000. 


Plans are being prepared by Walter M. Gieske, Arch., Bal- 
timore., Md., for the construction of a 100x150-ft. factory at 
Canton, Md., for the Baltimore Oi] Engine Co., Dover, el., 
recently incorporated with $1,050,000 capital stock. Leon Wy- 
godsky is Vice-Pres. and Gen. Mer. 


SOUTHERN STATES 


The Central Realty Co., Charlotte. N. C., will construct a 
2-story, 94x170-ft. garage. Estimated cost, $37,000. 

The Chevrolet Automobile Co., Flint, Mich., will construct 
an assembling plant at Atlanta, Ga. 


The contract has been awarded for the construction of a 
2-story garage at Chattanooga, Tenn., for E. M. Drigmore. 
Estimated cost, $20,000. 


The John G. Duncan Co., 308 West Jackson Ave., 
ville, Tenn., is in the market for 
hoisting engine. 


Knox- 
a second-hand gasoline 


The North American Fluorspar and Lead Corporation, 
Smithland, Ky., desires prices on steam or oil-burning hoist- 
ing engines. 


R. Ashurst, Somerset, Ky., is in the market for logging 
equipment, including cars, cables, locomotives, rails, drum 
hoisting engines, etc. 


MIDDLE WEST 


The General Ozone Co. of America will establish a plant 
at Akron, Ohio, for the manufacture of equipment for elec- 
trically purifying water. ; 


The Buckeye Twist Drill Co. will build an addition to 
plant at Alliance, Ohio. 


The Carnegie Steel Co. is rebuilding blast furnace No. 1 
at its Bellaire, Ohio, works. 


The Dover Bvy-Product Coke Co., 
building a byproduct coke plant. 


The contract has been awarded for the construction of a 
plant at Cincinnati, Ohio, for the American Tool Works. Esti- 
mated cost, $300,000. Noted Dec. 30. 


Plans are being prepared by Elaner & Anderson, Arch., 135 
Ingalls Bldg., for a garage and salesroom for the Graydon 
Estate, 152 East 4th St., Cincinnati, Ohio, to be leased bw WY. 
i SPC TANGs 421 East Sth St. Estimated cost, $100,000. Noted 

ec. 9, 


Plans are being prepared by G. C. Burroughs, Arch., 1301 
Union Trust Bldg. Cincinnati, for the construction of «a 
2-story, 60x160-ft. factory at Cincinnati, Ohio, for the Gruen 
Watch Manufacturing Co. Estimated cost, $40,000. 


its 


Canal Dover, Ohio, is 


January 20, 1916 


The Lunkenheimer Co. Plans to construct a foundry at Cin- 
cinnati, Ohio. 

Bids will soon be received for the construction of a 2-story, 
125x400-ft. foundry and machine shop for the Oesterlein Ma- 
chine Co. at Cincinnati, Ohio. Estimated cost, $750,00. Wil- 
Nam Oesterlein is Pres. Jan. 6, 

The Queen City Engineering 
nati, Ohio, has purchased the Plant of the Hickory Carriage 
Co., Cincinnati, and will 
lathes. New machinery will be installed. 

A public garage and ee arly nee will be 
West Eighth St., Cincinnati, Ohio, by 
Motor Car Co. 

Bids will soon be received by Anthony Kunz, Jr., Arch., 
955 West Court St., Cincinnati, hio, for the construction of 
a 2-story, 65x85-ft. factory on Colerain Ave., incinnati, Ohio, 
for John Steptoe Shaper Co. Estimated cost, $20,000. Noted 
an. : 

Willlam L. Voight will construct a 
Salesroom at Cincinnati 
& Rapp, 607 Johnston Bldg. Cincinnati, is Ar 

We have been advised that 
chine Co., 
addition to its plant for the manufacture of automatic ma- 
chines and not shell-casting machinery as wag noted in our 
issue of Dec. 23. 

Preliminary Plans have been prepared for the construc- 
tion ofa 2-story factory at Cleveland, Ohio, for the Cleveland 
Galvanizing Works. J. Carter, 1423 Illuminating Bldg., Cleve- 
land, is Arch. Noted Dec, 23. 

Bids are being received by Henry Hradilek, Arch., 1001 
Illuminating Bldg., Cleveland, for ‘the construction of a 
oni: for Vincent 


established on 
the Rudisel] & Davis 


2-stor Barage and 
cost, $20,000 Zettle 
ch. 


2-story, 55x143-ft. Barage at Cleveland, 
Geraci. Estimated cost, $11,000. Noted Jan. 


The contract has been awarded for the construction of a 


l-story, 98x165-ft. factory at Cleveland, Ohio, for the Globe 
Machine and Stamping Co., 1240 West 79th St. Estimated 
cost, $12,000. Note Jan. 13. 


The Horseburgh Forging Co. has awarded the contract for 
the construction of 2 additions to its plant at East 5lst St. 
and Hamilton St., Cleveland, Ohio. Noted Dec. 2, 

The National Acme Manufacturing Co., manufacturer of 
screw machinery, will build a 1-story, 50x100-ft. addition to 
its plant at Cleveland, Ohio. F. G. Walker, Arch. 

The contract has been awarded for the construction of a 

- addition to the Plant of the A. Russ Co., 5700 
Walworth Ave., Cleveland, Ohio, manufacturer of beer pumps 
and fixtures. 

The H. J. Walker Machine Shop and Foundry Co., recently 
incorporated, is establishing a plant on East 131st St., Cleve- 
land, Ohio. 

The West Steel Castings Co., 805 East 70th St., Cleveland, 
will build a 2-story, 60x100-ft. factory at Cleveland, Ohio, in 
the spring. 

Preliminary Plans have been prepared for the construction 
of a Barage and service Station at Cleveland, Ohio, for the 
Willys-Overland Co. Estimated cost, $50,000. J. N. Willys, 
Toledo, is Pres. Noted Nov. 25. 

Carl R. Baker of the Windermere Garage Co., Cleveland, 
Ohio, will establish a sales Sarage and service station at 2344 
Euclid Ave. 

A. M. Wright has awarded the contract for the construc- 
tion of a Barage at Cleveland, Ohio. 

We have been advised that the Ohio Metal Co. is construct- 
ing an addition to its smelting plant at Columbus, Ohio. 
Henry Loeb is Pres. Noted Jan. 6. 

The contract has been awarded for the construction of 
1-story, 100x100-ft. factory with 50x50-ft. wing at Columbus, 
Ohio, for the Solar Metal Products Co. Estimated cost, $40,000. 
Noted Jan. 13. 

The Miami Brass and Foundry Co. will build a 1-story, 
40x105-ft. addition to its plant at Dayton, Ohio. 

The Western Automatic Machine Screw Co. has awarded 
the contract for the construction of a 2-story, 50x200-ft. fac- 
tory at Elyria, Ohio . Estimated cost, $25,000. Noted Dec. 30. 

Plans have been prepared tor the construction of addi- 
tions to the Plant of the Seneca Wire and Manufacturing 
Co., Fostoria, Ohio. Estimated cost, $100,000. Noted Jan. 13. 

The Lumex Manufacturing Co... recently incorporated at 
New York, Y., with $100,000 capital stock, will construct 
a plant at Lima, Ohio, for the manufacture of a simplified 
motion-picture machine. 


The Wright Manufacturing Co., manufacturer of chain 
hoists, will construct a 30x75-ft. addition to its plant at Lisbon, 
oO. 


4 


The Peerless Drawn Steel Co., Massillon, Ohio, is enlarging 
its plant. Noted Sept. 16. 


The Mahonin Steel Products Co., Niles, Ohio, recently 
incorporated, will establish a plant in the old building of the 
vVKes Metal “ath and Roofing Co. on Walter St., 

manufacture of steel specialties. 


The contract will soon be awarded for the construction of 
the Bessemer furnace at Struthers, Ohio, for the Youngstown 
Sheet and Tube Co. 


The contract has been awarded for the construction of a 
1-story, 50x120-ft. garage for James Hildge, 1925 Parkwood 
Ave., Toledo, Ohjo. Estimated cost, $12,000. 


The West Carrollton Parchment Co.. West Carrollton, Ohio, 
will be in the market for paper making machinery and trans- 
mission equipment. Noted Nov. 18. 


Plans are being prepared by Walker & Weeks, Arch., 
Euclid Bldg. Cleveland, Ohio. for garage at Willoughby, Ohio, 
for FL E Drury, Pres. of Cleveland Foundry Co., Cleveland. 


The Brier Hill Steel Co., Youngstown, Ohio, has awarded 
the contract for the construction of 84 Koppers byproduct 
coke ovens. 
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._ A. M. Strauss, Arch., Bank Bldg. Ft. Wayne, Ind prepar- 
ng plans for garage at’ Ha ilton, Ind., ; 0 i- 
mated cost 310 006 milton ina for Jnagy Bros. Esti 


The National Automatic Tool Co. has awarded the contract 


for the construction of a 1- , 2 : 
mond, Ind. a i-story, 120x130-ft. factory at Rich 


W. S. Butterfield will construct a 3-stor arage on West 
Jackson St., Battle Creek, Mich. Estimated cost $15,000. 


The W. J. Burton Co., Detroit, Mich., will construct a 
factory at Detroit for the manufacture of metal ceilings 
and special] iron work. 


The Arthur Colton Co., manufacturer of Pharmaceutical}! 
machinery, has awarded the contract for the construction of 
an addition to its plant at Detroit, Mich. 


The Western Cartridge Co. has had plans prepared for 
ae construction of a brass rolling mill and foundry at Alton, 


_ An addition will be Constructed to plant of the Aurora 
Foundry Co. at Aurora, IIL, which is operated by Love Bros. 


Bids will soon be received for the construction of a 2- and 


3-story, 120x176-ft. Barage and machine shop at Milwaukee, 
seamoace the Neacy & Read Investment Co. Estimated cost, 


Bids will soon be received by F. w. Andrae, Arch., Craeker 
Bldg., Milwaukee, for the construction of a 3-story, 50x150-ft. 
Renice ena repair shop at Milwaukee, Wis., for the Wallace 

ealty Co. 


The Allis-Chalmers Co., West Allis, Wis., will construct a 
1-story forge shop. Otto H. Falk, Pres. 


WEST OF THE MISSISSIPPI 


The contract has been awarded for the construction of a 
1-story, 150x150-ft, Sarage at Minneapolis, Minn., for Clark- 
son Lindley, 301 Lindley Bldg. Estimated cost, $31,000. 


The Serlis Motor Co., Kansas City, Mo., will equip a ma- 
chine shop. 


The Sportsman's Cartridge Co., Kansas City, Mo., wil} 
equip a plant for the manufacture of Shrapnel and cartridges. 
L. A. Sherman is Vice-Presg. 


The King Foundry Co., St. Joseph, Mo., will install addi- 
tional equipment in its plant. 


Bids will soon be received by William P. McMahon Arch., 
Wainwright Bldg., St. Louis, Mo., for constructing a 2-story, 
71x130-ft. garage at St. Louis, Mo. 


; The Chevrolet Motor Co., St. Louis, Mo., will enlarge its 
Plant. 


Kansas & Texas Lines, St. Louis, Mo., will 


The Missouri 
equipment for its shops. 


expend about $30,000 for tools and 
G. E. Scott, St. Louis, Pur. Agt. 


The contract has been awarded for the construction of an 
addition to the plant of the Quick Metal Stove Co., at 5025 
Wilson Ave. St. Louis, Mo. Estimated cost, $6,500. 

The St. Louis Brass Manufacturing Co., St. Louis, Mo., 
will build an addition to its plant. 


WESTERN STATES 


M. M. Wilkinson, 1027 Bellevue Ave., Seattle, Wash., will 
construct an automobile repair plant at 101 Broadway N., 
Seattle. 

The contract has been awarded for the construction of a 
50x150-ft. Sarage and machine shop at Lemoore, Calif., for B. 
Bauer. 

Plans have been prepared for the construction of a 75x140- 
ft. garage and machine ick at 7th and Bonnie Brae St., Los 
Angeles, Calif., for the Wrig t-Callender-Andrews Co. 


M. O. Ainsworth Plans to construct a commercial garage 
and machine shop at West Chapman and Olive St., Orange, 
Calif. 


The contract has been awarded for the construction of a 
1-story reinforced-concrete Barage on Pacific St.. San Fran- 
cisco, Calif., for E. and G. B. Podesta. Estimated cost, $15,000. 


The Union Iron Works has awarded the contract for the 
construction of an addition to its plant and remodeling its 


foundry at San Francisco, Calif. Estimated cost, $100,000. 
John A. McGregor 1!s Pres. Noted Nov. 25, 
CANADA 


The William Kennedy & Sons, Ltd., Owen Sound, Ont.. 
has taken over the Plant of the Northern Iron and Steel Co., 
Collingwood, Ont., and will improve the Plant and install 


new machinery. 


The Hammant Steel Car Co. contemplates the construc- 
tion of an addition to its plant on Kenilworth Ave., Hamilton, 


J. Marsella is Mer. 

Bids are being received by John Coulter, Port Elgin, Ont., 
for the construction of a garage. 

A. J. Bates, of the McConkey-Bates Co., Stratford, Ont., 
Plans to construct a factory for the manufacture of corru- 
gated iron. 


Canada Metal Co., Ltd., is constructing an addition to 
its nina on Fraser Ave., Toronto, Ont. Estimated cost, $25,- 


000. Noted Jan. 13. 


GENERAL MANUFACTURING 


NEW ENGLAND STATES 


orted that Daniel E. Cummings, Pres. of the Mc- 
Givers Cae Co., Pittsfield, Me., plans to establish a 
shoddy mill at Webster, Me. 
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The E. C. Bradley Co., manufacturer of brush handles, 
South Worthington, ass., purchased the buildings of the 
Stowel Manufacturing Co., at Putney. Vt., and will move to 
new buildings and install new machinery. 


The West Boylston Co., manufacturer of cotton goods, 
has awarded the contract for the construction of a 3-story, 
120x600-ft. addition to its spinning mill at Easthampton, 
Mass. Noted Jan. 6 


Fire, Jan. 4, damaged the plant of the Twentieth Century 
Dye Co., at Lynn, ass. Loss $5,000. 


The Stoddard Rubber Co. is constructing an addition to its 
plant at Millbury, Mass. 


Fire, Jan. 9, destroyed the tannery of the Thomas H. 
O'Shea Co., at Peabody, Mass. Loss, $250,000 


The contract has been awarded for the construction of a 3- 
story, 60x100-ft. addition to the plant of the Melburne Leather 
Co. at Salem, Mass. 


The contract has been awarded for the construction of an 
addition to the Stevens Linen Works, Webster, Mass. 


The American Paper Tube Co. has awarded the contract 
ae roneteuetion of a 4-story, 55x166-ft. factory at Woon- 
socket, R. 


It is reported that a bleachery to be known as the Robert- 
son Bleachery will be constructed at New Milford, Conn. 
Estimated cost, $800,000. 


MIDDLE ATLANTIC STATES 


We have been informed that the plant of A. V. Morris & 
Son, manufacturer of knit goods, Amsterdam, N. Y., recently 
destroyed Dy fire with a loss of $100,000, will not be rebuilt. 
Noted Jan. 6. 


Bids will soon be received for a 10-story cold-storage plant 

at 10th Ave., Marginal, 16th and 17th St., New York, N. Y. 

Borough of Manhattan). for the Merchants’ Refrigerating 

o., 7 Harrison St. Estimated cost, $1,000,000. J. B. Smooks 
sons, 261 Broadway, Arch. 


The plant of the Fords Porcelain Works, Fords, N. J., 
recently destroyed by fire with a loss of about $60,000, will be 
rebuilt on a larger scale. 


The R. H. Shreve Co. has acquired a site at the foot of St. 
Paul’s Ave., Jersey panes N. J.. and will construct a plant for 
the manufacture of aniline and kindred specialties. 


The Stewart-Hartshorn Co., Harrison, N. J., manufacturer 
eg shade rollers, will establish a machine shop at Millburn, 


Fire, Jan. 5, destroyed the plant of the Lake Ruth Manu- 
facturing Co., Outcault, N. J. (Helmetta post office), manufac- 
turer of rubber specialties. Loss unknown. 


The contract has been awarded for the construction of a 
4-story, 100x300-ft. addition to the August Silk Mill, Madison 
Ave., Paterson, N. J. Estimated cost, $60,000. 


The George W. Blabon Co., manufacturer of oilcloth, 
Nicetown; Ph eden Penn., has awarded the contract for 
the construction of 3 factory buildings, including a 2-story 
pump house. 


SOUTHERN STATES 


An addition will be built to the plant of the Stehli Silk 
Corporation, High Point, N. C. Estimated cost between 
$10,000 and $15,000. 


The W. 8S. Gray Cotton Mills, Woodruff, S. C., will construct 
a 2-story, 65x100-ft. addition to its plant. 


The Woodruff Cotton Mills, Woodruff, S. C.. has awarded 
the contract for the construction of an addition to its plant. 
Noted Dec. 30 


An addition will be built to the plant of Hirsch & Spitz, 
Atlanta, Ga., manufacturer of mattresses. 


A company will be formed by Laurens County Farmers’ 
ian at Dublin, Ga., to build a meat-curing and cold-storage 
plant. 


Press reports state that W. H. Smith contemplates the 
construction of a rope and twine mill at Jefferson, Ga. 


MIDDLE WEST 


The contract has been awarded for the construction of 2 
factory buildings at Akron, Ohio, for the Goodyear Tire and 
Rubber Co., South Main St., Akron. Estimated cost, $50,000. 


The contract has been awarded for the construction of an 
addition to the plant of Mersman Bros. & Brandt, manufac- 
turer of furniture, Celina, Ohio. Estimated cost, $15,000. 
Noted Nov. 18 and Dec. 30 


The Queen City Bottling Works has awarded the contract 
for the construction of an addition to its plant on Corwine St., 
Cincinnati, Ohio. Noted Jan. 13. 


J. H. Hahn Co., manufacturer of corrugated paper cases, 
has awarded the contract for the construction of a 1- and 2- 
story, 120x400-ft. plant at Cleveland, Ohio. Noted Dec. 23. 


Henry A. Lindsley, manufacturer of paper fiber, 1366 West 
70th St., Cleveland, Ohio, will construct a factory on West 
116th St., Cleveland. 
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The Willard Storage Battery Co. will construct 11 factory 
buildings at Cleveland, Ohio. T. A. Willard, East 13lst St, 
Cleveland, Gen. Mer. 


Bids will soon be received for the construction of a 
5-story plant on North 5th St., Columbus, Ohio, for the Central 
Ohio Paper Co. Estimated cost, $35,000. Noted Dec. 9. 


The contract has been awarded for the construction of an 
addition to the plant of the Columbus Ollcloth Co., North Grant 
Ave., Columbus, Ohio. Noted Jan. 6 


Plans have been prepared by W. C. Owen & Co., Arch., 
Leader-News Bldg., Cleveland, Ohio, for the construction of a 
2-story factory at Kent, Ohio, for the Mason Tire and Rub- 
ber Co. Estimated cost, $60,000. Noted Dec. 16. 


The New York-Cleveland Chemical Co. has purchased 50 
acres of land along the Youngstown-Girard Rd., Youngstown, 
Ohio, for the construction of a chemical plant. 


WEST OF THE MISSISSIPPI 


Plans are being prepared for a plant on Roberts St., St. 
Paul, Minn., for Foot, Schulze & Co., manufacturer of boots 
and shoes. Estimated cost, $500,000. 


The Kansas Chemical Manufacturing Co.. Hutchinson, 
Kan., plans to enlarge its plant. Estimated cost, $50,000. 


The Great Western Sugar Co., Denver, Colo., will build 
a@ sugar-refining plant at Burlington, Wyo. 


The Major Stave Co., Ashdown, Ark., will equip a stave 
plant at Camden, Ark. R. E. Major is Gen. Mer. 


The Southland Cotton Oil Co., Decatur, Tex., 
Aan ae which was recently destroyed by fire, 


The Reed and Thornton Rotary Subsoil Plow and Tractor 
ecne bas Worth, Tex., will build a plant. Estimated cost, 


F. W. Hustmyer and A. H. Prince, of the Orange Grocery 
Co., Orange, Tex., are interested in the establishment of a 
cannery. 

A. N. Deering. Waco, Tex., and associates plan construc- 
tion of cotton-seed oil mill at Waco. Estimated cost. $75,000. 

The Interstate Compress Co., Altus, Okla., will rebuild its 
plant, which was recently destroved by flre. Work will be 
started about Apr. 1. Estimated cost, $100,000. R. A. Rooker 
is Supt. Noted Dec. 30. 

Bids will be received about Feb. 1 bv J. J. Brown, Jr., Gen. 
Mer.. for oil refinery for the Planet Oil Co., Blackwell, Okla. 
Estimated cost, $30,000. Noted Jan. 6. 

The Boynton reo Co., Boynton, Okla., 
refinery of 1,500 bbl. daily capacity. 

The Pierce Of] Corporation, Sand Springs, Okla., will build 
a paraffin plant in connection with its refinery. Estimated 
cost, $800,000. 

The Pierce Oil Corporation, St. Louis, Mo., plans to build a 


will rebuild 
at a loss of 


will equip a 


factory at Tulsa, Okla., for making paraffine, etc. Estimated 
cost, $800,000. 
The Pueblo Saddle Tree Co., Pueblo, Colo., contemplates 
building a larger factory. 
WESTERN STATES 
The Parker Match Co., Steilacoom, Wash., contemplates 


building an addition to its plant at Steilacoom. 

The pene Valley Hardware Co. has awarded the con- 
tract for the construction of a factory at 2nd St. and Rock- 
wood Ave., Calexico, Calif. Estimated cost, $45,000. 


The San Antonio Growers’ Association will build a packing 
out at Ontario, Calif. Estimated cost, $40,000. C. McWhitney 
s Secy. 

The Union Ice Co. contemplates the construction of a pre- 
cooling plant on 7th St., Redlands, Calif. Estimated cost. 
$75,000. M. H. Robins is Vice-Pres. 


The Pacific Box Co. will construct an addition to its plant 
at North Beach, San Francisco, Calif. S. L. Hyman is Mer. 


CANADA 
The Weeden Chemical Co. will rebuild its plant at Weeden. 
he which was recently destroyed by fire with a loss of 
10,000. 
The William Gray Carriage Co., 78 William St., Chatham, 
Ont., will rebuild its be Chor ys recently destroyed by fire. New 
machinery will be installed. 


Fire recently destroyed the plant of the Jamestown Table 
Co., Jamestown, Ont. oss, $12,000. 


The Ontario People’s Salt and Soda Co. will construct an 
addition to its plant at Kincardine, Ont. Estimated cost, 
$10,000. J. Tolmie is Mer. 


Plans are being prepared for enlarging the plant of the 
Parnell Steam Baking Co., London, Ont., and installing new 
machinery. Estimated cost, $50,000. E. Parnell, Bruce St., 
London, is Mgr. 


The Cadwell Sand and Gravel Co., Ltd., will construct a 
factory at Sandwich, Ont. Estimated cost, $50,000. 


The Whitby Silk Mills, Ltd., will construct a factory at 
Whitby, Ont. Estimated cost, $50,000. 
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Note these plungers 
are at different 
heights. The height 
of the plunger indi- 
cates the speed at 
which the spindle is 
running. 


Success Lies Within That 
Circle—It is 


Independent Drill Speeds—Fvery spindle is independent of every 
other spindle and the speeds may be changed at the option of the 
operator to the correct speed required for the size or type of tool 
being used. The wATCo are the only ‘‘Multiples’’ on which you 
can drill large and small holes, perform different operations such as 
drilling, reaming, spot-facing, counterboring, etc., simultaneously 
and still have each size and type of tool working at its correct speed. 


Important Advantages—Operations reduced to a minimum— 
heavier feeds—elimination of drill breakage-—increased production. 


The Line is very  com- Let us tell you more about the 


plete. Only a few of the many types are 
shown on this e. We also build a wATCo Idea and how it will 
complete line of 2, 3, 4 and 5-way ma- save money in your shop. 


chines witb fixed or adjustable spindles. 


The National Automatic Tool Co. 
Richmond, Indiana, U. S. A. 


Buying 
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wo Heavy Cuts On 
Steel Rails 


HIS machine is seen taking two 

cuts at one time, machining steel 

rails from solid billets. The width 
of cut is 2 inches, and the feed about 
1/32-inch; having speed 30 ft. per 
minute. 


Pond Planers are equipped with every 
device necessary to make them rapid, 
economical producers. 


For work of this nature where a ma- 
chine is needed to obtain especially 
good results, we have or can make just 
the machine you require. 


Send us your specifications of the work 
you are doing and we will be able to 
show you how to cut down your cost 


and increase production. 


N | B { P d C 111 Broadway, New York City 
et] e @ 

11es emen on O. 9 25 Victoria St., London, S. W. 
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I 7c cela in LUG MNT raced cman 
Jan. 18, 1916. You will find there only con- has not been properly placed 


WYLIE B. JONES ADVERTISING 
AGENCY, BINGHAMTON, N. Y. 


Gentlemen :— 


We have your letter of Jan. 
14, containing your order for 
an advertisement of the 
Lestershire Spool Mfg. Co., 
for wooden shrapnel plugs. 
We thank you for this, but 
we are obliged to return it to 
you, together with the blue- 
print. The advertisement is 
not in our line and we cannot 
accept it. 


It may seem strange to you 
that we should do this, but 
the American Mackinist 1s 
an engineering paper devoted 
to one particular line—only 
to the design and construction 
side of the machinery business. 


We appeal only to the men 
responsible for results in ma- 
chine-making plants, and al- 
low no advertising in the 
American Machinist except 
for machine-shop equipment. 


We are sending to you, under 
separate cover, a copy of the 
American Machinist, and 
ask you to look through it. 


cerns making machine-shop 
equipment; you will find near- 
ly all of the best concerns 
making this kind of equip- 
ment; and you will also note 
that every one of them has a 
direct message to send to the 
machine-making industry, 
and practically every one 
sends this message in an in- 
teresting and informing way. 


It is true that you will find 
machines for making shrapnel, 
cartridge cases, etc. These 
are machine shop products 
the same as locomotives or 
typewriters, and are made by 
machine tools which are ad- 
vertised. But the products 
can not be advertised. 


For the same réason that we 
do not want the advertising 
of shrapnel plugs, we do not 
want the advertising of office 
furniture, typewriters, watch- 
es, or any other of the thou- 
sand and one things that are 
the product of machine shops 
or are used in the distribu- 
tion of machinery. 


There has been so much waste 
of money in advertising that 


that we do not want to be a 
party to it. We do not want 
a dollar from the pocket of 


_any advertiser until he has 


made more than a dollar of 
profit from our paper. 


No doubt you think this is 
very queer business on our 
part, but we do not do every- 
thing here just for business. 
We have some old-fashioned 
principles about our paper, 
and one of them is to give 
readers and advertisers both 
just what we say we will give 
them. 


We want our readers, when 
they take up a copy of the 
American Machinist, to know 
and realize that there is no- 
thing foreign to distract their 
attention—nothing but news 
and information about their 
work. 


We thank you for sending us 
this order, and hope that 
whenever you have anything 
directly in our line we will 
hear from you. 


Yours very truly, 
Mason BritTron, 
Manager 
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Millhollan 


SY NOPSIS—This machine is, as a whole, no 
radical departure from established lines, yet it 
embodies many original features developed during 
the erpertence of ils designers, With these fea- 
fures are combined well-known devices. Safely, 
conventence and durability have apparently been 
the ideas kept uppermost in mind during tts con- 
_truction, 
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mi 
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There are numerous features incorporated in a new 
machine, shown in Fig. 1, that will at once appeal to 
the practical user. This machine is the latest product 
of the W. K. Millholland Machine Co., Indianapolis, Ind., 
and is the combined result of two generations of engineer- 
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Turret Lathe 


diameter, threaded and provided with a pilot end. It is 
so constructed that the overhang for either bar chuck or 
casting chuck is reduced to a minimum. Adjusting col- 
lars with hardened and ground thrust washers are pro- 
vided to take up the end “thrust, 

The automatic chuck and bar feed, operated by the 
long lever shown on the front of the bed just below the 
headstock, grips or releases the work instantly. One 
movement of the lever opens the chuck and feeds. the 
har without stopping the machine. A stepped wedge, 
shown in Fig. 3, operating the fingers automatically com- 
pensates for slightly varying sizes of stock. The ends of 
the fingers are fitted with rollers to reduce the friction. 
The bar chuck is provided with a master collet of the 
push-out type, adapted for taking bushings for different 


FIG. 1. THE MILLHOLLAND TURRET LATHE, INCORPORATING SEVERAL INTERESTING FEATURES 


ing and mechanical experience—father and sons. While 
every dangerous moving part has been guarded, the 
suards have been hinged or made otherwise easily remov- 
able so as to cause the minimum of inconvenience to the 
operator. | 

Taking up the description of the various parts of in- 
terest, the headstock, shown in detail in Fig. 2, has a 
three-step cone pulley and double friction back gears in 
nddition to the friction between the cone pulley ‘and the 
drive gear. This combination gives nine spindle speeds, 
with three speeds available without shifting a belt. The 
~teps of the cone pulley are of large diameter, wide face 
and so proportioned as to transmit the maximum power 
with the proper spindle speeds. Die-cast bearings are 
u~ed throughout, as indicated in the illustration. The 
-olid, high-web type of casting makes a rigid form of 
head. 

The spindle is forged from high-carbon steel and 
ground to size. The bearings are die-castings of a special 
high-grade babbitt and are carefully scraped and _ fitted. 
They are of generous proportions. Sight-feed oilers are 
provided for lubricating. The spindle nose is of large 


diameters of stock. The bushings can be changed without 
unscrewing the collet hood by inserting a socket wrench 
through the opening in the hood and loosening the screws 
that hold the bushings in place. The collet hood, ‘master 
collet and bushings are hardened and ground to gage, so 
that they interchange and can be duplicated whenever 
required. Extra capacity chucks or fixtures can be readily 
attached to the spindle nose in place of the collet hood. 


FEED Box, Cutorr SLIDE, TURRET SLIDE AND SADDLE 


The gears in the feed box are of heat-treated steel. 
Eight different feed changes are available. Four changes 
are obtained by means of the tumbler lever, and these are 
doubled by means of the pull pin at the end of the feed 
box, as shown in Fig. -t. This illustration is a detail 
view of the complete feed-box layout and connections. 

The cutoff shde and the accompanying mechanism, 
shown In Fig. 5, have broad flat bearings well gibbed 
to insure rigidity under heavy forming and turning cuts. 
The hand longitudinal adjustment is provided with a 
large-diameter dial and with adjustable clips, so that 
different shoulder lengths can be accurately duplicated. 
This illustration also shows a cross-section of the bed. 
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The turret-slide and saddle unit, shown in Fig. 6, is 
provided with a supplementary taper base and taper gibs 
for vertical and horizontal adjustment. The turret is a 
solid hexagon, though a hollow hexagon will be furnished 
on order. The turret slide js Operated by a turnstile rack 
and pinion. The turret is automatically indexed by the 
backward movement of the slide and is held firmly in its 
seat by the large steel stud upon which it revolves. This 
stud is tapered, is provided with adjustment for taking up 
Wear and is bored so that long stock can pass through 
the turret, thus allowing long stiff tools to be used. The 
lock bolt is made of special steel, hardened, ground and 
lapped. It is operated vertically and locks into tapered 
holes in the hardened and ground steel bushings. The 
locking takes place at the front end of the slide almost 
directly under the working tool. 

The tool holes in the solid-hexagon turret are regularly 
134 in. in diameter, with binder bushings for holding 
round-shanked tools. Kach face of the turret also has 
four tapped holes ia in. in diameter for tool-bolting pur- 
poses. The tool holes may be bored to any specified 
sizes. The turret feed is engaged by a friction clutch, 
and the lever for engaging the feed is located in the most 
convenient place for the Operator. Eight feed changes, 
obtained through the feed box as previously mentioned, 
are automatically tripped by the independent adjustable 
stops. These stops operate automatically for each posi- 
tion of the turret. They are threaded their full length 
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FIG. 5, OPERATING LEVERS AND CUTOFF SLIDE 
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and are readily adjustable for the length of each cut to 
be taken. Each stop is provided with a binder for clamp- 
ing it in position when set. 

The oil pan is of pressed steel, to eliminate the possi- 
bility of breakage. The oil reservoir is of cast iron bolted 
to the pan and is fitted with a strainer to prevent chips 
from entering. A screw plug in the bottom provide 
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FIG. 3. REAR END OF SPINDLE AND BAR-FEED 
MECHANISM WITH AUTOMATIC CHUCK 
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FIG. 6. DETAILS OF TURRET AND SLIDE 


means of cleaning. A partition in the reservoir prevents 
sediment from entering the pump. The oil pump is 
driven by a belt from a pulley on the countershaft and 
operates when running in either direction. It delivers 
through two pipe lines. An item of construction worth 
noting is that the lagscrew holes are so placed in the legs 
that the screws may be put in with a socket wrench, 

The principal dimensions of this machine are as fol- 


lows: Swing over bed, 18 In.; swing over cutoff, 9 in.: 
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capacity of automatic chuck, 15¢-in. round stock; size 
of hole in automatic chuck plunger, 14} in.; threading 
capacity on soft machinery steel, with self-opening die- 
head, U. S. Standard or Whitworth thread, 114 in.; hole 
through spindle, 2x45 in.; diameter of thread on spindle 
nose, 514 in.; pitch of thread on spin- 
dle nose, 6; diameters of three-step 
driving cones, 8, 10 and 12 in., using 
double belt 3 in. wide; double back- 
gear ratio, 2.86 to 1 and 8 to 1; speeds, 
nine in number, ranging from 54 to 
345 r.p.m.; total travel of crossfeed, 9 
in.; total longitudinal travel, 11 in.: 
diameter of solid-hexagon turret, 9 In. ; 
tool-hole diameter, 1%4 in.; 
tapped holes in turret faces, ;%; in.: 
feeds, eight, ranging from 0.0038 to 
0.048; from center of holes in turret 
to top of slide, 33% in.; effective turn- 
ing movement of turret at any one 
time, 10 in.; greatest distance from 
face of automatic chuck to turret face, 27 1n.; width of 
bed, 9 in.; double friction countershaft speed, 230 r.p.m. ; 
friction pulleys, 12-in. diameter and 4-in. face; net 
weight, 2,500 Ib. 
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Welding Sheet-Metal Parts with 
the Oxyacetylene Torch 


The Terrell Equipment Co., Grand Rapids, Mich., 
makes a specialty of manufacturing sheet-steel parts. Dur- 
ing the process of manufacture the welding torch plays 
an important part. 

In Fig. 1 is shown a 12-in. wide by 60-in. high locker 
frame. This part is made from 1-in. wide steel, No. 16 
gage thick. After the elements have been cut to length 


they are held in a fixture and the corner miter joints 
welded. 


DESCRIPTION OF WELDING FIXTURE 


A view of the fixture used when welding a 36x72- 
in, front cupboard frame, is shown in Fig. 2 It 
is made with right-angle supports A which line up the ele- 
ments squarely. The clamp B is then fastened over the 
frame to hold the parts securely. It will be observed that 
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the end of the clamp is made with a slot so that the flame 
can be directed near the joint when welding. 

A view of the fixture set up on the stand with a frame 
that the 
welding 


in position is shown in Fig. 3. It will be seen 


fixture is placed at a convenient height for the 


9 WELDED BOOKCASE TOP AND COMPLETE CASE 


operation. Under the table is a ball joint A, so that the 
fixture may be easily swung around to suit the operator. 

The time required for making these four-corner welds 
is 144 min., using a No. 3 tip, and the gas consumed is 
Uke cuit. of oxygen and 0.2 cu.li. o1 acetvlene. 


A WELDED BOOKCASE Tor AND WELDED LOCKERS 


A bookcase top which has been welded is shown in Fig. 
4, After the steel has been formed to the correct contour, 
size welds are made in each corner. The time required is 8 
min. Using a No. 1 tip, the gases consumed are 0.17 cu.ft. 
of oxygen and 0.16 cu.ft. of acetylene. | 

A view of a finished bookcase is shown in Fig. 5. The 
upper section measures 24x10 in., the middle section 24x12 
in.; the lower section is 24x14 in., and the depth is 12 in. 

It will be observed that all the corner joints have been 
welded and the finished article presents a neat appearance, 
which would not be possible if rivets had been used. 

A set of three lockers on which the welding torch has 
been used to advantage is shown in Fig. 6. Each section 
measures 15x12 mn. by 72 in. high, and all the corners 
have been welded, as shown in a previous illustration. 
The gases consumed when welding this part are 9 eu.ft. 
of oxygen and 3 cu.ft. of acetylene, using a No. 3 tip. 


FIG. 1 
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It will be observed that the welded sheet-metal parts 
present a very neat appearance. It has also been found 
in practice that the joints made are amply strong for any 
strain put upon them and can also be made as quickly. 


FIG. 7 A COMPLETELY 
WELDED WARDROBE 


SET OF WELDED 
LOCKERS 


FG. 6. 


A welded wardrobe is illustrated in Fig. 7. It measures 
3615 in. by 72 in. high and has five shelves. All corner 
joints are welded. With a No. 1 tip the gases consumed 
are 3.5 cu.ft. of oxygen and 3.25 cu.ft. of acetylene. The 
apparatus is the Davis-Bournonville. 

Designing Machinery Without 
Proper Shop Hnowledge 


By Frank C. Hupson 


An old man I used to know in the shop always said 
that no man had any business in the drawing room un- 
til he had worked several years in the shop, and that 
even this was not always an excuse, And T’m inclined to 
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TWO EXAMPLES OF POOR DESIGN 


ayree with him. Not that shopwork makes an inventor, 
or even a designer, but it does show a man what sort of 
things can be made commercially in the shop. It teaches 
him to use a round hole that can be drilled mstead of 
an oblong- or square-ended opening when the lathe is not 


absolutely necessary. <A little study of some of the draw- 


MACHINIST 


137 


igs for fuses which have been published shows very 
clearly that no shopman had a hand in designing them. 

The automobile game has developed many examples of 
how not to do it, largely because the designers never 
worked in the shop and have no notion of how little 
things count in making repairs. In fact much of the 
designing seems to be done on the assumption that no 
repairs will be needed. Of course there is nothing like 
Jofty ideals, but radiators will spring a leak, oil and 
water pumps clog and magnetos lose their “pep,” once in 
a while. And when they do, it’s mighty convenient to 
be able to fix them up without entirely dissecting the 
car, especially if it’s a cold, stormy night and you are 
seven miles from nowhere. 

T had a little cycle car come in for repairs the other 
day. It showed two examples of this kind. It is a good 
little bus and these defects in design do not interfere 
with its running. The radiator had an unhappy way of 
leaking pretty consistently, and while the soldering only 
took about 15 min. it took about 2 hr. to get the radiator 
off the car. Fig. 1 shows how it was fastened, but not 


how really difficult it was to take off. The channel is 


across the front of the car, with the opening at the rear. 
and here unfortunately are the motor and all its con- 
nections. 

A man with a long, thin arm could just manage an 
open-end wrench and get about a sixth of a turn with- 
out hitting the pan or the side frame. It looked per- 
fectly easy on the drawing board, but it’s different in 
the garage. As the owner is a friend of mine and I’m 
likely to have this car come in again, I drilled holes 
in the bottom flange and made a couple of elongated 
nuts, as shown at A. These can be slipped through the 
lower flange before the radiator goes on and then screwed 
up from the front without any trouble. Of course the 
short studs could have been replaced by longer ones, 
but with my facilities the way shown looks the easiest 
for the job. 

At the same time I found the front plate over the tim- 
ing gears, Fig. 2, broken around the hub for the crank 
handle. This was a very thin plate of alummum, while 
the hub was rather long and heavy. There was appar- 
ently no strain on it in starting the motor, but the hub 
broke off just the same. I welded it back in place very 
neatly, using the oxyacetylene torch, and it is stronger 
than ever, as I ran in quite a large fillet. The two sec- 
tions were too unlike to be together, particularly in alumi- 
num. It’s a safe bet the designer never worked in the shop. 


& 


Influence of Oxidation on Steei—The extent to which steel 
is subjected to oxidation during its manufacture influences 
the tendency to unsoundness. In general, it was stated In a 
paper presented before the International Engineering Con-. 
gress, the bessemer process oxidizes the steel to the greatest 


Process Nature Remarks 
Bessemer... .ccccccccrces Acid Very oxidizing 
(generally baby vessels) 
Openhearth .ecccccseccees Basic Generally thought to be less 
oxidizing than the bessemer 
Openhearth..............4. Acid Less oxidizing than either 
of the above 
CRUCIDIGS 34 5 24-eeese 26444 Acid Hardly oxidizing at all 
WIG@CtITICI soi see sie eee Acid Not oxidizing. Oxidation of 
Basic steel made by other proc- 


esses may be corrected by 
final treatment in the elec- 
tric furnace 


extent, the open-hearth process to a less degree, the crucible 
process to a still less degree and the electric-furnace process 
least of all. The processes by which the steel may be made 
and thelr more marked characteristics are shown In the ac- 
companying tabulation. 


138 


AMERICAN MACHINIST 


Vol. +4, No. 4 


Machining Details Used on a Two- 
Sheet Rotary Press 


SYNOPSIS—When machining the vibrating-roll 
side frame the operations are performed on jigs 
designed to hold right- and left-hand parts. 


The two-sheet rotary printing press described on page 
58 is made by the United Printing Machinery Co., 


FIG. 7 
DETAILS OF JIGS USED IN MACHINING PRINTING-PRESS EKLEMENTS WITH THE WORK IN POSITION 


FIGS. 2 AND 2-A 

Operation—Drilling holes in face of vibrating-roll side 
frame, Fig. 1. The casting is forced against the locating 
screws with setscrews and held down with a clamp. The 
cover is then placed over the casting. The pin A and the jig 
plate are dropped into the second position B for the second 
setting. 

Holes Machined—One 24)-in. drilled and reamed 2% in., 
five 1})-in. drilled and reamed 1% in., two \i-in. drilled and 
reamed 14 in. 


FIGS. 3 AND 3-A 
Operation—Drilling holes in’ edre of vibrating-roll side 
frame. The castings, one right-hand, one left-hand, are 
located by plugs <A fitting in holes reamed in previous 


operation. 


Heles Machined—Three }\,-in. drilled. 


FIGS. 5 AND 5-A 
Operation—Drilling all holes in form-roll socket-holder 
frame, feeder side, Fig. 4. The milled casting is forced 


against the adjustable screw A with the pin screw B and held 
in position with the hook bolts C. 

Holes Machined—FEight !}-in. drilled and two }j-in. drilled. 
The former holes ware then tapped with %4-in. threads and the 
latter with %-in t: 


Woonsocket, R. I. On page 56 were shown some of the 
jigs and fixtures used in manufacturing the press. In 
this article are shown tools used for machining four other 
details used on the same printing press. It will be ob- 
served that these like those shown in the preceding article 
are examples of high-grade special small-tool jig and fix- 
ture design and construction used in a modern shop. 


FIGS. 7 AND 7-A 
Operation—Drilling holes in upper feeder cylinder hearing 
cap, Fig. 6. The milled casting is located in the jix against a 
steel plate, being forced back with a knurled-head screw. 
It is held in position with two setscrews forcing it against 
the pads on the side. 
Holes Machined—Two 1..,-in. drilled. 


FIGS. 9 AND 9-A 


Operation—Drilling all the holes in the impression-cylin- 
der box cap Fig. & The casting has been milled ina previous 
operation. The piece is then located in the jig against ad- 
justable screws, being forced back into position by setscrews 
placed on the opposite sides of the jig. The jig is fitted with 
three straps and after the casting is located these are tight- 
ened over it to hold it securely in position. The cover of the 


jiz is then placed over the casting, being located by two 
dowels. Open side plates are then swung over shoulders on 


the locating dowels to hold the cover in position on the jig 
while machining. 
Holes Machined—Two %-in. drilled and reamed, afterward 
being spot faced 1% in, two 2-in. drilled and reamed, two 
h.-in. drilled, one 1-in. drilled, reamed and 1%-in. counter- 
bored, one 214-in. drilled and reamed 
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Molds for High-Grade 
Silverware 


The H. 0. Rogers Silver Co., Taunton, Mass., manu- 
factures a variety of high-class silverware. In Fig. 1 is 
shown a candelabrum, and the molds used and the man- 
ner in which they are made are here described. 

The first work is the designing, which is done on 
paper. After the design has been approved, the workman 
builds up with plaster of paris the different molds. These 
molds are smoothed off until they are of the correct 
contour to suit the designed part. In Fig. 2 are shown 
the plaster of paris molds for the base of the candelabrum. 
After being smoothed, they are sent to the foundry, where 
they serve as patterns for brass molds. 

PREPARING THE METAL Mobps 

The metal molds are filed and smoothed until a part 
can be cast with the required thickness of wall. Those 
for the base are shown in Fig. 3. At A is shown the 
lower part, and at B may be seen the metal core, which 
is made in two parts so that it may be easily removed. 

The upper part of the mold is shown at C. The air, 
or vent channels, may be seen in the parts A and C. 
Dowels are used so that the mold will line up in the 
correct position. One of the cast bases before the “fins” 
have been removed may be seen at D, and at E one after 
they have becn taken off. 


THe Metant Moups Usep For THE Cups 


The metal molds used for the candle cups and other 
pieces are shown in Fig. + When making hollow parts 
such as A, the metal is poured into the mold. After 
sufficient time has elapsed to allow the wall to solidify, 
the rest of the metal 1s poured out. 

The time necessary can be estimated only by practice 
and experience. If the metal is not allowed to remain 
long enough, the walls will be too thin; on the other 
hand, if too long a time is allowed, the walls will be 
thicker than desired and the part produced will be heavier 
than planned and will contain too much metal. ) 

In Fig. 5, at A is shown the fixture used when bending 
the scroll B. The bar is bent between the guide plates 
on the fixture, and the clements afterward soldered 
together in order to form the completed scroll as shown, 
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The mold for the lower part of the candle cup is shown 
at C, and one of the tubes which has been cut to length, 
at D. One of the candle cups and half of the metal mold 
The other cups are similarly molded. 


are shown at /. 


FIG. 1. A SILVER CANDELABRUM 


After the parts have been made, they are united by 
soldering and the piece polished until the desired finish 
is obtained. The polishing operations follow the usual 
practice of silverware manufacturers. 

When making the melds the die maker uses quite a 
variety of tools. This is necessary, as the shapes made 


FIG. 3. METAL MOLDS FOR BASE 


-_ _ = 
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RIG. 4. MOLDS FOR THE CUPS 


THe SCROLL AND TUBE ELEMENTS 
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are often intricate in design. In Fig. 6 at the right is 


shown a box of tools used by the die maker at the 
factory. 


At the left of the illustration ts shown one of 


FIG. 6 BENCH AND TOOLS USED 


the metal molds held in a special fixture which may be 
revolved, thus enabling the man to chip or file convenient- 
lv any surface as desired. 
% 
Am Electrical Limit Gage 
By GrorcE I. Cikney* 

A short time ago it became necessary for me to de- 
sina gage to be used in gaging finished push rods, which 
it was necessary to test for size, taper and rounduess 
with a tolerance of 0.0005 im. for each. The gage in 
use for this was the best type [ knew of, being a bult- 


Fle; d. ELECTRICAL TESTING GAGE FOR PUSH RODS 


up snap gage composed of a central block which was 
Japped to an exact low limit with plates bolted on each 


side, one being flat and the other with a step the height. 


sof the Init allowed. 

This wage was easily repatred as the central sizing 
block wae not affected by wear, and it was a simple mat- 
ter te lap the plates flat when they became worn, But 
as there were from 3,000 to 4,000 pieces to be gaged 


*Superintendent of tools. Corporation. 


the Studebaker 
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daily, the time consumed in testing the parts and re- 
pairing the gage was considerable. 

Consequently I looked for a fast, accurate method of 
doing this work and decided to make a test of an electric 
eontact gage. For this purpose I took a U-shaped forging 
with an insulated screw in one side to determine how 
much gap a low-voltage current would jump, and found 
that with three dry cells it was necessary to have actual 
contact to light a lamp. 

In making this test I used very accurate testing blocks 
and found one which showed a taper; one end would light 
the lamp, and the other would not. I tried this re- 
peatedly with the same result, but could find this taper 
in no other way, thus indicating the sensitiveness of the 
device. From these tests I designed the gage as shown. 

It consists of the base A, as shown in Fig. 1, upon 
which are mounted the two arms BB, being insulated at 


FIG. 2. FRONT VIEW TO SHOW SEPARATION OF POLES 
(’. The four contact arms, which have a vertical move- 
ment in the arms B, are held down by springs on the 
adjusting screws shown at D. Fig. 2 shows the space F' 
between the two arms B, 

The supporting box contains the dry cells, one pole 
being connected to the base A, Fig. 1. Two wires are 
run from the other pole to the two arms BB, with one of 
the lamps shown at F' in series with each. The lamps 
are the heads of an ordinary flashlight. 

The contact arms have a face equal in length to ap- 


proximately one-third the circumference of the work. The 


two front contact arms are now set to the high’ limit and 
the two rear ones to the low limit allowed. 7 

It will readily be seen that if a piece of ark touches 
the base and anv contact arm, it will close the circuit 
and light a lamp. Therefore if we roll a piece under 
the front arms and it lights either lamp, there ts a spot 
on the piece over size; likewise if we roll a piece under 
the rear arms without lighting both arms, there is a spot 
under size, the right or left lamp Indicating ee ‘h end 
Ix Incorrect, ; oe 

As the springs used are very light, just tind. ito" In- 
sure the return of the arms diould they be lifted by a 
there is verv little wear.. The, faces of 
the arms and the base must of course be lapped perfec thy 
parallel. This furnishes the most accurate sensitive gaye 
] have ever found. 
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From A Small-Shop Notebook 


By Joun H. VAN DEVENTER. 


Trrer Devices THat Square Up a Hanp Tap 


—— 
— 
— 
—< 
—s 
= 

— 
az 
= 
= 
— 
— 


Makes it easy to start a A faced nut will do when 
tap square with the work. p nothing else is at hand. 


Easy Locatn ANNEALING SIMPLE HAND FIXTURE 


or Saw BLADES FOR WIRE RINGS 


Melted lead does the job 
so one can file a keyway. 


This device will take up 


MAKING AN ACCURATE little room and pays rent. 


TEMPLET 


OiL GROOVING WITH 
Twist Dritt 


A Pirk WRENCH FCR 
EMERGENCIES 


Small errors can be 
A bit of round file blade or seen easily through An electric or air drill will 
a short stud will do as well. the glass. make oil grooves in jig time. 
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BENCH, VISE AND ASSEMBLING METHODS 
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TURNING A CONCAVE SURFACE A Tin Tupse Taverne Kink 


Thin tubes chucked like this 


A mandrel with large centers ! \ ; 
will tap without distortion. 


is all of the rigging needed. 


A Fouutow REstT FoR 
SMooTH S'rTock 


SIMPLE BALL-TURNING 
FIXTURE 


MuurieLte Factne Toous 
IN LATHE 


Good for springy shafts. 


SELF-LUBRICATING 
Tait CENTER 


The bearing box is split and 


Facing shoulder lengths on a 
clamps the tool to its cut. 


quantity of duplicate pieces. 


ForM TURNING IN THE 
ENGINE LATIIE 


RicGina Ue a TAPER 
ATTACHMENT 
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The serew machine need not have it all its 
own Way in the form turning of steel. 


Lathes without taper attachments can |» 
made more flexible by using this rig 


DEVICES THAT MAKE LATHES PROFITABLE 
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Special Punch-Press Fixture 
By EF. V. ALLEN 


The fixture shown in Figs. 1 and 2 is used in the shop 
of the Indiana Lamp Co., Connersville, Ind. The main 


FIG. 1. 


SPECIAL PUNCH-PRESS 
FIXTURE 


FIG. 2. 


part of the fixture is bolted solidly to the column of the 
press, but the central part may be removed and other die- 
holding blocks put in its place. The die block is held 
so that on certain parts of lamp shells or bodies, where a 
number of holes are to be pierced from different angles, 
the central part may be indexed around. In the particu- 
lar case shown, only one hole is pierced, as shown in the 
second illustration. The work is of course comparatively 
light, most of it being thin sheet brass. 

ey 


Training Men for Foreign 
Trade Service 


A problem of commanding importance in the devel- 
opment of our international commerce is the education 
of men for foreign trade. It is absolutely necessary that 
we train men to carry on our foreign trade, for we find 
ourselves today without an adequate supply. This prob- 
lem may be regarded as the very fundamental of success 
in this field. Our banks cannot establish branches because 
they have not the men with which to man them. Our 
manufacturers find it difficult to secure salesmen. Our 
investors cannot find competent advisers on foreign of- 
ferings. 

Perhaps the most discouraging feature in this problem 
is that the leaders in our schools and colleges seem un- 
able or unwilling to see the need, or having seen it are 
unable or unwilling to give the thorough instruction nec- 
essary. If ever the educator had a definite, concrete 
problem to solve, it is this. Up to the present time there 
are no appreciable results. Several of the commercial 
schools and colleges are giving excellent instruction to 
young men intending to engage in business in this coun- 
try, and some are offering good courses in foreign trade. 
But these courses have not been grouped so as to give the 
all-round training necessary for success in export trade; 
the languave wots inadequate, and no opportunity is 
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provided to acquire the requisite practical experience. 

At one institution a novel step has been taken and a 
promising plan is ready to be put into operation. New 
York University has announced the creation of a lim- 
ited number of special business fellowships for the pur- 
pose of training men for foreign trade. 
These fellowships are awarded by 
business concerns to men selected from 
a large number of applicants through- 
out the country. The plan is to em- 
ploy the men on a part-time arrange- 
ment in the New York offices of these 
concerns and let them spend the re- 
mainder of their time in study at New 
York University. During the summers, 
which would ordinarily be devoted to 
vacation, the men will be expected to 
devote their entire time to the work of 
the business concerns employing them. 
For this half-time work they are to re- 
ceive from $60 to $75 per month, and 
the course of training will usually last 
three years, though each man must of 
course adapt his training to the need 
of his employers. It is also expected 
that the men will live in clubs lo- 
cated near the university, each club 
devoted to the study of one foreign 
language. During the coming year there probably will be 
25 to 30 men studying and working on this basis, and 
a rapid increase in the number is expected in the future. 

Other colleges and universities, even those having high- 
ly developed schools of business, are doing too little to 
train men for foreign trade. Perhaps this is to be ex- 
pected, because the demand for such training is of recent 
origin. Nevertheless the mere offering of one or two 
courses on the subject of foreign trade, foreign tariffs 
or South America is absolutely inadequate. When com- 
pared with the thorough and careful training which 
Germany has given her foreign representatives, our work 
is lamentably inadequate. 

It is also to be regretted that the actual work of in- 
struction is not intrusted to men who have some prac- 
tical or personal knowledge of the subject. A mere 
second-hand acquaintance, a mere book knowledge of 
foreign trade, is inadequate. T do not mean by this state- 
ment to advocate the employment of merely practical 
exporters as instructors. But I do advocate the em- 
ployment of men who have gathered their facts and 
information by personal investigation and have thus ac- 
quired a first-hand knowledge and have a practical con- 
tact with the things which they propose to teach.—Report 
of Chief, Bureau of Foreign and Domestic Commerce. 


AG 


The Consumption of Aluminum in the United States in 1914 
was the largest on record and amounted to 79,129,000 Ib., 
which is much greater than the output, and though some 
metal is exported, a much larger quanti’ y is imported. The 
consumption of the metal is growing rapidly, and the facili- 
ties for turning out enough for home consumption are inade- 
quate. When one considers the multiplicity of uses te which 
aluminum is now applied, and the part that it is destined to 
play, the question of the domestic supply of bauxite, the min- 
eral from which aluminum is now made, assumes importance. 
So far as our present resources are concerned, we may con- 
sider the United States as practically independent, especially 
as new bauxite occurrences may be found, and American in- 
ventive genius may be trusted to solve the problem of extract- 
ing the metal from clay or some other aluminum compound. 
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Manufacturing British 18-Pounder 


High-Explosive 


Shells--HT 


By E. A. SuVERKROP 


SYNOPSIS—The copper driving band near the 
base of the projectile performs a very important 
function. The lands of the rifling cut into it 
and cause tt to rotate in the barrel of the gun. 
If it be rigidly fitted, it transmits its rotary motion 
to the projectile which it embraces. It also acts 
as packing and prevents the leakage of gas from 
the propulsive charge past the shell and the con- 
sequent loss of efficiency. 


At the moment subsequent to the explosion of the 
propulsive charge the direction taken by the projectile 
is in a straight line without any rotary motion. Im- 
mediately the shell strikes the rifling, it 1s caused to 


Three Waves to the Circumference 


FIG. 25. WAVE RIBS FOR HIGH-EXPLOSIVE SHELL 
rotate at a high rate of speed, and enormous stresses 
are instantly set up. To withstand these the metal used 
in the driving band and the mechanical means used for 
fastening it to the projectile must be adequate. 

Copper seems to be the metal best suited for the 
purpose. It is soft, takes the rifling readily without 
eroding it excessively, yet is hard enough to resist undue 
wear itself during the short period of time that it 1s 
moving from the breach to the muzzle in contact with 
the ritling and bore of the gun. It is also tough enough 
to resist stripping either on the exterior where it is in 
contact with the barrel or on the interior where it is in 
cuntact with the projectile. 

There are various ways of securing driving bands. In 
the Russian shell the bottom of the driving-band groove 
ix knurled with a coarse knurl. In assembling, the band 
is compressed and the soft copper embeds itself in’ the 
knurling, In the French shell a series of serrations 1s 
turned in the bottom of the groove. When assembling 
the copper band in the French shell, the metal enters 
the serrations; but in this instance they are at right 
anades to the serrations made by the knurl in the groove 
in the Russian shell. The method of applying the driving 
hand to British shells is much more elaborate. The 
sroove is dovetailed on each side, and depending on 
the size of the projectile, two or more wave ribs, as shown 
in Fig, 25, are turned in the bottom. When the copper 
sand is pressed on, the wave ribs embed themselves tn 


‘Previous installments appeared on pages 1 and 45. 
right, 1916, Hill Publishing Co. 
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the metal. The object sought by these various methods 
is to assure that, at the moment of firing, the friction 
between the band and the shell shall be sufficient to 
overcome the inertia of the shell and cause it to follow 
the rifling in a rotary as well as a forward motion. 

Which, if any, of these methods of securing the driving 
band is the best is doubtful. There is, however, no doubt 
that the British method is by far the most difficult to 
manufacture. . 

The rough grooved shells from the fourteenth operation 
go to 20-in. by 8-ft. engine lathes, one of which is shown 
in Fig. 26. They are equipped with heavy combination 
chucks A to hold the shells and drive them. The base 
end of the shell is supported by the tail center. Mounted 
on the carriage of the lathe is a stop B which is so located 
that it brings up against the base of the shell between 
the edge and the riveting flange. This stop is fixed in 
the carriage and bears a positive position relatively to 
the undercutting attachment C on the front of the 
carriage, and also to the waving attachment on the back. 
The waving cam £ is secured to the face of the chuck A 
in such manner that it does not interfere with the opera- 
tion of the chuck. 

Two types of undercutting attachments have been tried ; 
that shown in Fig. 26 is a modification of the one de- 
signed by the Canadian Allis-Chalmers Co. and shown 
some time ago in the series of articles on the manufacture 
of the 4.5-in. high-explosive shell. The original under- 
cutting attachment is shown in Fig. 27. It utilizes a 


WAVING AND UNDERCUTTING THE DRIVING- 
BAND GROOVE: 


FIG. 26. 


formed cutter, as shown at (. By referring to Fig. 25 
it will be noted that the space between the forward wave 
rib and the side of the driving-band groove at the narrow 
parts is only about one-tenth of an inch in width. As 
the undercutting tool must pass here, it means that it 
must be very delicate at this point. With skilled oper- 
ators there would be little trouble; but as) previously 
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stated, many of the machine hands are unskilled, and 
the tools for their use must of necessity be as strong as 
possible. 

The other type of undercutting attachment utilizes 
a pair of simple tools made from square steel. and while 
one of these must enter the same space as the formed tool, 
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J attached to the tool holders. The tool holders are 
returned by the springs A. Stops are provided at L 
to limit the forward movement of the undercutting tools. 
When both sides are undercut, the cross-slide is run back. 
This brings the waving attachment at the back of the 
cross-shide into operating position, with the roller Fin 


FIG. 27. ARRANGEMENT OF GARDNER 20-IN. BY 8-FT. ENGINED LATHES FOR WAVING AND UNDERCUTTING 


they are, owing to their shape, not so subject to breakage 
as the formed tool and when broken, are more easily put 
In working order again by grinding, In Figs. 26 and 27 
siniilar parts are Indicated by similar reference letters. 

The operations of undercutting and waving are per- 
formed as follows: The operator enters a shell in the 
chuck of the engine lathe. Inside the spindle and backed 
up by a stiff spring is a sliding plug. The nose of the 
shell fits over this. The rear end of the shell is located 
en the tail center, which is then run out, compressing 
the spring and holding the shell. The jaws of the chuck 
are now tightened on the body of the shell. The carriage 
is run forward till the stop 2B brings up against the 
base end of the shell, thus correctly locating the under- 
cutting and waving attachments in relation to the rough- 
turned driving-band groove. The carriage is now clamped 
and the undercutting tool fed to the bottom of the zroove, 
a stop controlling the motion of the cross-slide, 

With the old stvle of undercutting attachment the 
tool was fed lengthwise of the lathe by means of the’ 
screw G, undercutting first one side of the groove and 
then the other. With the new style of attachment, shown 
in Fig. 26, the diagonally disposed tools are alternately 
advanced by operating the handle // first. to the right and 
then to the left. The two Jugs J contact with the pins 


contact with the wave cam E/E. While the waving tool 
is reciprocated by the cam and roller, it is fed to depth 
in the groove by the crossfeed screw, which in turn is 
controlled by the handwheel ZL. The scheduled output 
for undercutting and waving Is 21) shells) per hour. 


RECESSING 


Fla. 2s, FOR DASE PLATE 
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After the wave is cut, a small thread-like ridge 1s 
left on one side of the driving-band groove. This 1s 
removed by a boy with a hammer and a chisel. This 
completes the fifteenth operation. 
The inspection on this operation requires the same gages 
as the previous one. Iligh- and low-limit snap gages 
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FIG. 29. ROUGHING AND FINISHING RECESSING TOOLS 


for the diameter are 3.110 and 3.090 in. respectively ; 
the distance from the base of the shell to the groove is 
0.77 in. high and 0.73 in. low, and the width of the 
vroove 1s 0.915 high and 0.885 low. Having passed in- 
spection, the shells are credited to the operator, and the 
truck gang conveys the work to the next operation. 

The sixteenth is another operation on which the Jones 
& Lamson flat turret lathes have been retained. It 
consists of forming the recess in the base of the shell for 
the reception of the base plate. 

It is performed on 2x24-in. machines, as shown in 
Fig. 28. Three stations of the turret are used. The shell 
A is held in the regular Jones & Lamson collet chuck 
B. The first station C of the turret carries an ordinary 
stop. The second station D carries a flat recessing tool, 
and the third station £ carries a single-pointed boring 
and facing tool. 

The shell is entered in the chuck and lightly gripped. 
The stop in C is then brought forward, forcing the shell 
in the chuck to the correct depth; this is determined by 
the stop for the turret slide. The chuck is then fully 
closed. The turret is indexed and the tool in D brought 
to operating position. The turret is fed forward till the 
stop is reached. The tool used in D is shown in Fig. 29. 
Its body is made of machine steel and the inserted cutter 
of high-speed steel. The collar @ prevents the holder from 
vpening up when the setscrew H is tightened on the 
cutter. The tool is set so that it cuts from the center 
outward. It leaves the recess about ?/,, in. smaller in 
diameter and the same amount shallower than final size. 


DRILLING FIXING-SCREW- HOLE -- . 
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The third station of the turret carries a combination 
boring and facing tool, which is also shown in Fig. 29. 
The operator sets the head of the machine over to bore 
the correct diameter. ‘The turret is fed by hand till 
the stop is reached. The turret is then clamped and the 
crossfeed on the head thrown in to face the bottom of the 
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OPERATION 15. UNDERCUTTING AND WAVING 


Machines Used—20-in. by 8-ft. engine lathes. 
Special Tools and Fixtures—Universal chuck A. Weving cam 
- Undercuting attachment C. Waving attachment D. 

Gages—High and low snap gages E and F. Gage G, distance 
from base to driving-band groove. Gage H, width of driv- 
ing-band groove. 

Production—One man and one machine, 21 per hr. 

Note—Cutting compound used. 

References—See Figs. 25, 26 and 27, also Fig. 10, for position 
of inspector's mark. 


DRILL JIG 


FIG. 31. FOR FIXING-SCREW HOLE 


recess. The scheduled output for the recessing operation 
is 25 pieces per hour. 

Inspection covers the thickness of the base of the shell 
measured from the bottom of the hole in the shell to the 
bottom of the base-plate recess and the diameter and 
flatness of the bottom of the recess. Those shells which 
pass inspection are stamped in conformity with the 
standard marking chart, Fig. 10, the checker credits them 
to the operator, and the truck gang delivers them to the 
next operation. 


DRILLING AND TAPPING TILE FIXING-SCREW HOLE 


The seventeenth operation is done on sensitive drill- 
‘ing machines handled by boys. It consists of drilling a 
hole, 4-in. tapping size, for the fixing screw. The outfit 
used is shown in Figs, 30 and 31. The jig A is, like all 
the other tools used in this shop, very substantial in 
construction. In this respect it compares favorably with 
a jig used for the same purpose in another factory. This 
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latter jig is a simple V-block made of wood. As the nose 
of the shell is coned and the hole to be drilled is beyond 
the parallel part of the shell body. the work has to be 
held down by the operator. The distance from the nose 
of the shell to the fixing-screw hole must be within close 
limits, and a wooden jig is not sufficiently positive for 


FIG. 32. 


TAPPING THE FIXING-SCREW HOLE 
the work. The chips and the handling of the work into 
and out of the jig cause excessive wear, so that wood for 
even a simple jig like this is unsuitable. The foregoing 
is intended in the nature of a warning. 

The base A is made of cast iron and earries a horizontal 
post B which is an easy fit for the hole in the shell. A 
keyway or slot runs along the top of B so that the burrs 
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OPERATION 16. RECESSING BOTTOM OF SHIELL FOR THE 


BASE PLATE 


Machines Used—Jones & Lamson 2x24 flat-turret lathes. 

Special Tools and Fixtures—Jones & Lamson collet chuck A, 
Stop B. Recess roughing tool C. Finish-boring and facing 
tool D. 

Gages—Gage E, thickness of buse. Gage F, 
(age G, flatness of botom of recess. 

Production—One man and one machine, 25 per hr. 

Note—Cutting compound used. 

References—See Firs. 28 and 29, 
inspector’s mark. 


diameter of recess. 


also Fig. 10, for position of 
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caused by drilling will not jam when the work is removed. 
It must be remembered that owing to wear on the boring 
tools and other conditions in the boring operation, the 
holes are not all of exactly the same size; for this reason 
the post B must be of such size that it will fit the smallest 
acceptable size of hole. Mounted on the base at the rear 
end of the shell is a vertical member which carries a 
circular wedge ££. This is used to force the shell against 
the vertical member of A which acts as a stop and also 
prevents the shell from shifting during drilling. The 
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FIG, 33. THE TAPPING FIXTURE 

scheduled time for drilling the tapping-size hole for the 
fixing screw is 50 per hour, but as high as 80 per hour 
has been done. 

The inspection covers the size of the hole and its 
distance from the nose of the shell. Dmilling is day’s 
work plus a bonus. The hoys drill all the shells ee pass 
the previous operation. 

The eighteenth operation is tapping the 14-in. Aisin 
screw hole. It is done on sensitive drilling machines, as 
shown in Fig. 32. These machines are situated .within 
easy reach of the machines where the hole is drilled. As 
soon as a shell is drilled, the boy lays it on a table con- 
venient for the boy who does the tapping. The jig, shown 
in Fig. 33, is similar to the one used for drilling, except 
that the wedge i is dispensed with so that the work is free 
to float slightly and accommodate itself to the tap. This 
operation is also handled by bovs, and the scheduled out- 
put is 80 holes per hour, As in the drilling operation, 
the tapping must keep pace with the speed of the shop. 

The nineteenth operation is hand tapping the fuse hole. 
The result of hand tapping is twofold—the burr left by 
the tap in the fixing-secrew hole is removed and the 
thread in the fuse hole is brought to standard size. It 
will be remembered that the thread in the fuse hole was 
milled 0.002 in. under size. 


The shells are held in cast-iron hinged chucks, similar 
to the one shown in Figs. 4 and 5, and mounted on stout 
posts set in the floor of the shop. 
satisfaction. 


Adjustable taps are 


used and give fair In another works the 
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OPERATION 17. DRILLING FIXING-SCREW [HOLE 
Machines Used—Sensitive drilling machines. 
Special Tools and Fixtures—Drill jig A. 
CGapges—Distance of fixing screw from top, gage B. 


Production—One boy and one machine, 50 per hr. 
Note—Drilling compound used, 


References—See IJI*igs. 30 and 3l. 
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taps are of the shell type, double ended and solid, as 
shown in Fig. 34. These taps are threaded without any 
relief. The flutes are cut with a plain half-round cutter. 
Sanderson double special steel is used. The taps are 
held on a shank such as is used for shell reamers. When 
one end of the tap is worn, the tap is reversed on the 
holder and the other end used. Solid sizing taps give 
much more uniform results than are obtainable with 
the usual run of adjustable taps. Ordinary tap wrenches 
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FIG. 34. SOLID DOUBLE-ENDED SHELI TAP FOR 
FUSE HOLE 


ure used with either type of taps, and a man can tap 
about 30 fuse holes per hour. 

The inspection on this operation covers the size and 
condition of the thread and the angle of the fuse seat. 
The high diameter of the thread is 2.003 and the low 
diameter 1.997 in. 

Having passed inspection, the shells are conveyed by 
the truck gang to the sorting floor to be arranged in 
SETIOS, 

The twentieth operation is the selection of shells to 
make up a series, Formerly a series was made up of 120 
shells, and when of this size seven heat mumbers were 
allowed in tts make-up. That is to say, a series of 120 
~hells may contain. shells representing seven different 
heat numbers. The number of shells tna series now is 
250, and 15 heat numbers are permitted in its make-up. 

In Fig. 35 is shown the sorting floor, Jatd out in squares, 
each of which is marked with a current heat number. 
The shells are grouped according to their heat numbers 
im the squares bearing a similar mark, and the series is 
made up from these lots, care being exercised that the 
-mall series (120 shells) contains not more than seven 
heat numbers and the large series (250 shells) not more 


MACHINIST 149 
The record so far for sorting shells is: 14 series of 
250 shells in 10 hr. by a squad of 8 men. 
A series having been selected, the shells are put in tote 
boxes, as shown behind the marking machine in Fig. 36, 
and taken by the truck gang to the air-operated marking 


OPERATION 19. HAND TAPPING THE FUSE HOLE TO 
FINISHED SIZE 


Machines Used—None. 

Special Tools and Fixtures—Hinged vise A. Adjustable tap B. 
Tap wrench C. ; 

Gages—High and low plug thread gage D with angular seat 
gauge on one end. 

Production—One man, 30 per hr. 

References—Figs, 4 and 5 for details of vise. Fig. 34 for 
sizing tap. 


machine to undergo the twenty-first operation, that of 
marking. 

The projectiles for fixed ammunition are always marked 
on the side. This is somewhat easier to accomplish than 
marking on the base, which is required with separate 
ammunition. The shells are laid on their sides on tables 
and as they are rolled along toward the marking machine 
three chisel cuts are made across the wave ribs. 

The air cylinder A, Fig. 36, is about 6 in. in diameter 
and is supphed with air at 80 Ib. pressure per square 
inch, The forward end of the ram B is loosely connected 
by means of a yoke with the slide C. In the center of 
the slide Cis a chase to hold the removable hardened-stee] 
type. Certain parts of the imprint (such as the maker’s 
name) on the shells are permanent. That is to say, they 
do not require to be changed from series to series. Other 
parts, such as the series letters and the date of manu- 


than fifteen heat mumbers. facture, require to be changed from time to time. The 
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OPERATION 18. TAPPING THE FIXING-SCREW HOLE OPERATION 20. SORTING SHELLS BY HEAT NUMBER 


Machines Used—None. 

Special Arrangements—Tote boxes and trucks. The floor A 
is divided into squares marked with current heat numbers 
as shown. 

(Gaages—None. 

Note— 14 series of 250 shells in lO hr by S men. 


Reference—See Fig. 35. 


ensitive drilling machines. 
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FIG. 35. THE SORTING FLOOR LAID OUT IN 8&QUARES, ONE FOR EACH HEAT NUMBER 


shell to be marked is placed by one operator in the 
position occupied in the illustration by the shell D. When 
the shell is properly located, the operator signals his 
assistant, who opens the air valve. The plunger goes 
forward, and the shell is rolled between the type in the 
chase and the inner surface of the housing #. As there 
is only a line contact between the type and the shell, 
the imprint can be made very deep and distinet. 


‘The scheduled output of the marking machine is 125 | 


shells per hour. This represents the speed at which the 
operators can handle the shells, not the speed of the 
machine. With the shells arranged so that they are 
within easy reach of the operator he can mark them at 
the rate of 20 per minute. 


First COMPLETE SHOP INSPECTION AND JT[osPrran 
Work 

The twenty-second operation is the first complete shop 
Inspection. It covers all the work done in the various 
operations up to this point of manufacture. It also 
includes the discovery and correction, if possible, of all 
injuries suffered by the shells in their passage through 
the shop. Having undergone so many operations and 
handlings, many of the shells are slightly bruised and 
dented. It is the duty of the shop inspectors to look 
for such defects and of the “hospital gang” to correct all 
which can be corrected. The hospital gang works under 
the direction of the shop inspectors, and among its duties 
is the removal, by filing in the lathe, of the burrs raised 
by the type in the marking operation. The removal of 
these burrs permits the high-diameter ring gage to pass 
over the shell. The edge of the fuse seat in the nose of 
the shell is quite sharp and for that reason is likely to 
be dented by coming in contact with the other shells and 
hard materials in its way through the shop. These dents 
are corrected with a rose reamer of the proper shape. 
After passing shop inspection and the necessary correc- 
tions having been made by the hospital gane, the shell 
bodies are thoroughly cleaned. Exceptional care is taken 
with this part of the work. <All dirt and grease both 
inside and out, are removed by immersing the shells in 
hot caustic soda. While thus immersed, they and the 
soda are agitated. After draining, the work is put 
through two baths of clean boiling water to remove all 
traces of soda. 


For the preliminary examination, shells with the ma- 
chined parts finished are presented in lots and inspected 
for freedom from cracks, flaws, scale, rust and other 
material defects and for smoothness of surface. The 
operations enumerated in Table 2 are carried out. The 
recess In the base of the shell is examined. Shells which 


FIG. 36. PNEUMATIC MARKING MACHINE 


are to be fitted with the new type of base plate have the 
recess Inspected for both the diameter and flatness of 
the bottom. 

No patching, stopping, plugging or electric welding is 
allowed. Shells found correct are marked by the inspector 
with this work mark in the following manner, as illus- 
trated in Fig. 37. 

1, A work mark is stamped on the body immediately 
in front of the driving-band groove to indicate that the 
driving-band groove is correct and ready for the band. 
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OPERATION 21. MARKING THE SHELLS 


Machines Used—lLondon air marker A 

Special appliances—lont of steel type B. 
(ragzes—None. 

Production—Two men and one machine, 125 per hr. 
Reference—Fig. 36. 
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2. A second work mark is stamped above the first if 
the shell is found correct to body gaging and visual ex- 
amination. (As an alternative these work marks may be 
placed in the rear of the driving-band groove, the one 
indicating the correctness of the groove being next to it.) 

3. A work mark is stamped on the shoulder to indicate 
that the threads in the head are correct. 


TABLE 2. INSPECTION OF HIGH-EXPLOSIVE SHELLS 


Per Cent, to 
Opera- Be Done on 
tion No. Operation 18-Pounder 
1 Examination of fractures and work marks 
On DICUS iss 6c 8 ii is shew be ee ek 100 
2 Internal and external examination before 
VaPNnishln ze isc 5s vk ae ld wea ROS eS 100 
3 Undercut in groove for driving band....... 100 
4 Low diameter of groove for driving band 
Hie en LOW is ois eo FS SS See 100 
5 Examination of threads in base and head... 100 
6 Concentricity of cavity............0 ee ween 100 
7 Depth and flatness of recess for base plate 100 
8 Examination of base plate before insertion 100 
¥ Examination of base recess for flaws..... 100 
10 Base caHipers ........ cece ee eee eee tenes 100 
11 Wall Calipers: 25.656 4:c4 64 eS ee SCO SR RS 50* 
12 Diameter of body high and low............ 100 


*When a shop has been turning out satisfactory work for 
some time, the percentage of shells inspected for wall thick- 
ness is only from 10 to 20 


Transferred Heat No & lrnsptk “\Correctness of fuse Hole 
of Steel Anceptame Stamp.{ 3% for baging & Internal £xamn 
Yse ordinary Accept-| § x Correctness afler tinal Examhn 


ry -- +} Servicable Mar, 
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Series Letters.-\----- 
Driving - Band 


.. Body Gaging and 
Groove Correct aay 7 


Visual Examination 


4. A work mark is stamped in the bottom of the base- 
plate recess and one on the base of the shell near the edge 
of the recess to Indicate the correctness of the recess. 

5. A work mark is, in the case of threaded base plates, 
stamped on the inner face of the base plate to indicate 
Hatness and freedom from flaws. 

If the manufacturer desires, the selection of a shell 
for proof is permitted at this stage, a distinguishing 
mark P and his work mark being put on its base by the 
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OPEHATION 22. FIRST GENERAL SHOP INSPECTION AND 
HOSPITAL WORK 


Machines Uned—Lathes for filing off marking burrs and ream- 


ing noses of damaged shells. 

Speclal Appliances—Tanks for hot caustic soda and for hot 
Walter. 

inmesn ~All gages that have been used in the operations which 


have preceded this operation. 
Production—* Inspectors and 4 men In the hospital gang put 


through 320 ehells per hr. 
[tv ferences— None. 
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inspector. The completion of the shell can now be 
hastened. When completed it is subjected to the usual 
final examination and forwarded by the contractor to the 
Chief Inspector of Arms and Ammunition Cartridge 
Factory, Cove Fields, Quebec, for proof. The preparation 
of the shell for proof is done at Quebec. 
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Grinding the Columns of Radial 
Drilling-Machines 


By EF. A. THANTON 


To rough-turn and then grind is an ideal way to finish 
radial drilling-machine columns. To turn a column in a 
lathe and then remove it to a cylindrical grinder for 
finishing is not only a nuisance, but it is impossible to 
set a heavy column in the grinder in exactly the same 
position in which it was turned. To obviate this diffi- 
culty, the Mueller Machine Tool Co., Cincinnati, Ohio, 
turns and grinds in the same machine, as shown in the 
accompanying illustration, which shows the piece chucked 
in position. 

The column is first rough-turned and then a heavy 
electric grinder is used on the cross-slide to grind with, 
as shown at A. The grinding wheel runs down as usual, 


GRINDING A RADIAL DRILLING-MACHINE COLUMN ON 
THE LATHE: 


so the column must be made to revolve in the opposite 
direction from that used ino turning. This is done) by 
placing a pulley at B, which is run by means of a cross- 
belt C' from a small pulley on the countershaft above. 
While this is being used, the regular cone drive-belt D 
is simply allowed to hang loose on the cone. The grind- 
ing drive is direct, as the pulley shaft is pressed into the 
rear end of the lathe spindle, and the pulley B mounted 
upon it is shown. 

The column shown is 11 in. in diameter and 9 ft. over- 
all, with a leneth to be ground of 714 ft. In grinding, 
the column revolves about 25 rp.m., and a 12-in. wheel 
is used on the electric grinder. A pan of water is set 
on the cross-shde directly under the grinding wheel and 
catches all the abrasive and grinding chips as they are 
thrown downward by the wheel, keeping the lathe wavs 
and other parts free from grit. 

The entire rig is simple in design, construction and 
application and is a good example of the adaptation of a 
regular plain machine tool to an unusual job which other- 
wise would require a large expensive machine tool. 
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Effect of Feed and Diameter on 
Cutting Speed of Drills 


By A. Lewis Jenxkins* 


SYNOPSIS—A formula for the cutting speed of 
twist drills is derived from experimental work 
on other cutting tools, the practical experience of 
shops that have systematized their drilling prac- 
tice and proposed tables of feeds and xpeeds from 
reliable sources. It combines a constant, the drill 
diameter and feed, in an expression that equals 
the speed. An alignment chart gives an easy 
method for using the relations of the formula. 


Through the mass of literature on drills and drilling 
covering proposed feeds and speeds for different diameters, 
these two questions come to the top: How much does a 
given change in the feed of a drill affect the allowable 
cutting speed? What is the relation between diameter 
and cutting speed ? 

These questions were answered by Dr. Frederick W. 
Taylor for lathe tools, but no definite statements of 
laws or theories have been proposed for these relations 
when applied to drills. In an editorial, Vol. 33, page 
843, the American Machinist very forcibly called atten- 
tion to the fundamental principles to be considered in 
drilling, and emphasized the fact that “too little real 
study is given to it in many shops.” Our present know]- 
edge of these laws is more a result of evolution from, than 
& systematic study of, fundamental principles, 

The data on which the proposed equations given in this 
article are based were taken from the experiences of 
well-systematized shops, makers of drills, proposed tables 
of speeds and feeds, and the results of Doctor Taylor's 
research. 


EFFECT or DIAMETER ON Cuttina Sprrp 


Proposed tables for cutting speeds are at Variance in 
regard to the relation between cutting speeds and diame- 
ters of drills. Some suggest a constant cutting speed 
for all diameters when working in cast iron and a lower 
speed for the larger sizes when cutting steel. Others 
propose a constant cutting speed for steel and a variable 
one for cast iron. 

This variance may be partly accounted for by the 
fact that cutting speed depends upon the feed as well as 
the diameter, and by changing the values of the feeds 
it is possible to increase or decrease the speed with the 
diameter or to use a constant cutting speed for al] diame- 
ters. These laws for lathe tools are exemplified in the 
tables for Taylor’s cutting speeds (see Halsey’s hand- 
book), where he gives speeds for various feeds for each 
depth of cut. By examining these tables or the equations 
from which they were derived, it js easily seen that a con- 
stant cutting speed may be used for any depth of cut by 
selecting the proper feed. 

The breadth of a dril] chip is equal to the length of the 
cutting edge, which is Proportional to the diameter of the 
drill. The cutting edge is a straight line and the thick- 
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ness of the chip before it is removed is constant through- 
out its breadth. According to Doctor Taylor the cutting 
speed V (ft. per min.) for a straight-edge lathe tool cut- 
ting a chip of constant thickness from a steel forging is 
constant 
= Te (1) 
where Z is breadth of chip in inches, 

The action and working conditions of a drill in this 
respect are quite different from those of a lathe tool. 
Increasing the diameter of a drill increases its ability 
to conduct the heat away from its point. The differences 
in lip angles, wear, formation of chips, ete., have the 
effect of greatly reducing the value of the exponent of L, 
and the equation may be written 


V= oie = constant & q0.08 (2) 


where d is the diameter of the drill in inches, 

According to this equation, the cutting speed increases 
with the diameter when the feed is constant, 

It has been generally observed that for a given drill 
working in a given material the cutting speed may be 
increased when the feed is decreased, and vice versa. The 
cutting speeds of small drills are often limited by the 
spindle speeds of the machines, and the feeds are limited 
by the strength of the drill or the feeding mechanism. 
For large drills the maximum allowable feed is usually 
limited to the stiffness of the work and the machine. It 
is frequently necessary to use small feeds in order to 
obtain the required degree of accuracy for holes of con- 
siderable depth. 

The feed is directly proportional to the thickness of 
the chip and, according to Doctor Taylor, the rela- 
tion between cutting speed and thickness of chip for a 
straight-edged lathe tool, when the chips are of constant 
breadth, is 

constant 
Fm Sonalant (3) 
for mild steel, and 
constant 
V = a (4) 
for hard steel. 

In these equations Vis the cutting speed in feet per 
minute and 7’ is the thickness of the chip in inches before 
it is removed. 

Doctor Taylor’s exponential equation for cutting speeds 
for a 34-in. round-nosed too] working on cast iron shows 
that the relation between cutting speed and feed, when 
the feed is small, may be represented by 

constant 
a "0.38 ~ (5) 
where F is the feed per revolution of the round-nosed tool. 

The data from which these equations were derived were 
for lathe tools taking much heavier cuts than used for 
drilling, For very light feeds or thin chips the cutting 
action of the tool is somewhat different. The cutting 
angle of a drill js different from that of a lathe tool, 
and the latter is not encumbered with the “chisel point.” 


153 


AMERICAN MACHINIST 


January 27, 1916 


SNIMNGE SIMGT ‘V A8—STIING LSIML AO YaLAWNVIC AGNV GgaudS ‘dddda NAAMLAG N 


a 


NOLLIVIOAZA Yell HONT NV IO SLONVSQOHL MT CALL 
.o © +t 


G gRegugess wo 


a 


“fF PUON $0 
SBN/OA alg Bulgratitiod ety ag Kg 
£09 St! B1BYM SIXO-2AT Big UO POA! 
8 AfNuIL AEA SBYDUI LH Pedy FY f 
YONLM, Buy, Ato 402 UO, Mf SO 
YNS ped, pure pesds Auo yo Lins 
BV AOL //14P Biff. JOLIBJOLL Slip JOY yo 
So ton by, Buiynd 2 fae po 42a 
+00 ' pp soyons 4azauoip tayo Auo 
JO, pasd's 10 pax, dyyy plig Of 
"Vy Ybnaiy, bussed auy v uo 3 puogr 
So ONS pees pu peeds Auw jo jolla 
Wid) BLUIOS BYy UI UNS ag ALU Ip Stiff 
‘BION passap ay, Burib puo yz 
BUIYNIY P Bll] Biff MELIP JD .40 Bn/OA 
UMOLY BY. YBNOIYL ayy ‘Pye Sixo 
nd Bi, Buiyn'2 puo Ay 40 sEnjor 
umouy Binprouuos psi. Ag punoy 
BS! [ldo fO PUI PUO /Olsa,Ols 
UBNIb D104 2 40 aljOr ays 


é 


0S 
09 
| 
OL 
T331S Tw 
08 
06 
NOU! LSYD 
00! - 
OSI 
002 
0S2 


rd 


wn 
= S 


Os 


—-—o8r OM t= MK 


IN “ZLANIN Ale! SIHOM NI CHHL 


oo WO 
Qa — 


SIXV 


WvuOevVId AI» 


nme 


wa 


—a 
P 'NSTHON AI THAC AO HLLAINVIT 


- 


OILVIGY ONIMOHS ‘LYUVHO LNAWNDIIV 


N SZLANIN wd SNOLLNTOATL 


15- 


The cutting speed at a point on the edge of a drill varies 
with the radius, whereas it is practically constant for a 
lathe tool. 

Drills are run at speeds that cause them to fail by 
“wear of the first class,” or by friction without heat, 
whereas lathe tools fail by ‘wear of the second class,” or 
friction and heat combined (see “Art of Cutting Metals” 
Par. 175). Doctor Taylor’s equations are based on “wear 
of the second class,” and the laws of governing this con- 
dition are different from those for “wear of the first class.” 

The action of the “chisel point” when a drill is in opera- 
tion has never been explained, but it probably affects the 
cutting speed in the same sense as increasing the hardness 
of the material, which means that it decreases the ex- 
ponents in the above equations. 

The effects of the modifications found by comparing 
a lathe tool with a drill are not definitely known, and they 
would be very difficult to find by direct experiment. In 
view of these considerations and in the light of the dis- 
cussions of Taylor, Nicolson, Lindner, Herbert and others, 
the relation between feed and cutting speed for drills cut- 
ting cast iron, steel or brass may be expressed with a 
fair degree of accuracy by the equation 

constant ; 
Yet (40.24 (6) 
where ¢ is the feed in inches per revolution. 

By a careful study of the proposed feeds for drills it 
was found that the relation used when the cutting speed 
is constant for all diameters is represented by the formula, 


a 
t=-, (7) 

A 
where AU ois a constant depending upon the material 
drilled, the shape and construction of the drill, and 
whether it is made of high-speed or carbon steel. There 


ix considerable variation in the values used for A’; the 
values given in the table are an average. This formiua (7) 
has been in use for several years and its adoption has 
been rather general. 

TABLE OF VALUES OF FACTOR K IN FORMULA FOR DRILL FEEDS 


Kind of Drill Cast Iron Hard Steel Medium Steel Soft Steel Brass 
High-speed...... 80 115 125 140 105 
Carbon.......... 64 92 100 112 84 


By combining equations (2) and (6) we obtain the 
following: 


“{]0.08 
V = constant X 10.24 (8) 
ew : ad} 
This reduces to V== constant where t = =. 
A 
dpe. eI 
By substituting 1 for V, we have 
= ({0..08 
aN = a constant (om) 
or 
a (10.08 
Vv = constant X j0.24 
Substituting C for this constant, the revolutions per 
nunute are expressed by the equation 
r C 
= = Bag eee, Nee ( 
-V {0.92 70.24 (") 


where C' depends on the drill, the work and the feed. 
The alignment chart shown on page 153 solves equation 
(9) and also steers the feed in inches per minute when 
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the revolutions per minute and feed in inches per revolu- 
tion are known. 

The values of ( for cast iron and mild steel specified 
on the chart represent an average performance of ordi- 
nary high-speed twist drills driven by a vertical drilling 
machine. The cutting speed varies greatly with the 
grade of material, kind of drill and kind of machine used. 
Tables of cutting speeds for high-speed drills working in 
cast Iron show a range in cutting speed from 45 to 100 
ft. per min. and a variation as great as 300 per cent. 
in the feeds. Hence, for a single material such as cast iron 
several values of (' are required to cover the variations due 
to high-speed or carbon drills, whether driven by a radial 
or vertical drilling machine or a turret lathe, depth of 
hole, coolant and strength and stiffness of the work. 

For a given class an work it is necessary to do more 
or less experimenting in order to find the best feeds 
and speeds to use, and after these have been determined 
it is not always possible to get them from the machine. 
The vaiue of C for a given material may be found bv 
knowing the permissible speed N for a given diameter d 
and feed ¢, by drawing a line through the values of NV’ and ¢ 
on the chart, cutting the “pivot axis” at A and then 
through d and A drawing a line cutting at C. This value 
of C may be used for any diameter of drill and permis- 
sible feed for the same conditions, such as material and 
machine. Any line through A cutting the NV and ¢ axes, 
such as NU’, give permissible feeds and speeds for the 
diameter d, For any other diameter, such as d’, connect 
d’ and (, cutting the “pivot axis” at A’. Then any speed 
and feed, such as NV” and ¢”, may be used. 

By reading the values of Vt, N’? and Nt”, it is easily 
seen which gives the greatest feed in inches per minute. 

Very small feeds may permit the drill to cut inter- 
mittently because of the spring of the work or the ma- 
chine, and too large a feed causes the drill to split or 
Injures the point. The values given by formula (7) and 
in the table are well within safe limits. 

The feed in inches per minute when using a feed per 


revolution of & = ie 18 

A 
. Cb. C E 
Nt = Kid? -22¢8-24 = kup hd BX O. 24 ({o- 67 (10) 
a ) 

where 

ff70.24 C 
E= C k= xo. = constant 


This shows that the permissible feed is greater for smal] 
than large drills. The cubic inches of metal removed 
per minute Is 
Nied? Y=] 2 
— - = ae = 7854 Ed! 33 (11) 
which shows that the volume is increased 2.5 times when 
the diaineter is doubled. 
From Dempster Smith’s equation for torque the 
Horsepower = F d}:819-7N 
Where F is a constant for a given kind of drill and ma- 
terial. The amount of metal removed per horsepower per 
unit of time is 
MNtdl? 

Fu 8(2:7N (12) 
where M, F and // are constants depending upon the ma- 
terial and kind of drill used. This indicates that a large 
drill is more eflicient for removing metal than a small one. 


= Hi? = Ud? (d)7 = HH? #8 
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Three-Inch Russian Shrapnel--II 


By JoHN H. Van DEVENTER 


SY NOPSIS—A fier coming from the heat-treat- 
ment operation and having their base ends formed 
to finished size, the shells are carried through a 
number of operations which bring them to the 
point where the balls, smoke powder and rosin are 
inserled, Thts article follows the process up to 
and including the operation in which the copper 
band ts pressed into the band groove. 


The contingent account of a shell manufacturer must 
contain many items, among which that of defective and 
rejected shells has an important place. It is impossible 
to tell in advance how many shells will prove defective; 
but conservative 
practice is to make 
the allowance for 
this not less than 
10 per cent. of the 
entire product. 
Shop defectives 
and rejections in 
the plant that I 
am describing run 
way under this 
amount, and yet 
the original esti- 
mate of defec- 
tives of 20 per 
cent. is still main- 
tained. This dis- 
crepancy between 
the estimated loss 
and what actually 
occurs is simply 
an example of 
conservative con- 
tinvent-fund prac- 
tice. While it has 
fortunately not 
vet happened that 
a batch of finished shells from this plant has been 
rejected at the Canadian proving ground, there is 
alwavs the possibility of this happening, and the ex- 
pen-e of having 5,000 shells rejected at one blow 
would go a long way toward drawing off some of the 
surplus of the contingent fund. If a thing of this kind 
should not happen and the low percentage of shop loss 
should not be augmented by a rejected batch, it is an 
ea-y matter eventually to transfer the balance of un- 
u--d contingency surplus into the profit account. 

While on this subject, it will be of interest to point 
out some of the requirements that govern the acceptance 
of finished shells at the proving ground, since it will 
qualify the reader’s judgment of the necessary care and 
attention given to each of the operations described. 

Factory inspection by no means determines the final 
acceptability of the shells. This final decision is made 
under what is known as a controlling test, in which test 


¢Previous Installment appeared on page 89. Copyright, 


1916, Hill Publishing Co. 


FIG. 5. GRINDING BASE END OF THE RUSSIAN SHRAPNEL 


specimens are actually fired from guns. For each batch 
of 5,000 shells which have passed the Government in- 
spector located at the factory, a selection of 10 shells is 
made for a tensile test. Three flat longitudinal strips 
are cut from a cylindrical part of the shell, parallel to 
its axis, immediately above the band groove. The test 
requirements are a breaking strength not under 8,000 
atmospheres (117,600 lb. to the square inch) and a final 
lengthening distention not less than 8 per cent. 

In addition to these 10 shells which are tested for ten- 
sile strength, 50 projectiles from cach batch are given a 
firing test. After being fired without explosive charges 
in the shell itself, the projectiles are gathered and tested 
by exploding them in a pit, those shells being used which 
have received no 
damage during the 
firing test. Ten of 
these shells are 
thus tested by ex- 
ploding. An idea 
of the strictness 
of the controlling- 
batch test may be 
gathered by the 
following require- 
ments: No break- 
age must oceur in 
the bore or in 
front of the muz- 
zle of the gun dur- 
ing firing. There 
must be no separa- 
tion of the head 
from the case of 
the shrapnel in the 
bore or in front of 
the muzzle of the 
gun. No traces of 
the rifling must be 
apparent on the 
cylindrical part of 
the butt of the projectile picked up after firing, although 
weak traces of the rifling on the bourrelet, extending over 
not more than one-half the circumference, are not con- 
sidered causes for the rejection of the batch. 

There must be no curving of the base of the shell, nor 
an increase of the diameter of its cylindrical part, in 
excess of one point. Among the shells that are given a 
firing test there must not be over 20 per cent. in which 
the upper end of the powder tube has issued from the 
socket of the copper plug. In addition to this there 
must be no considerable crimping of the central tubes. 
cracks on these tubes or a penetration of the tubes them- 
selves into the powder chamber. 

In the explosion test there must be no tearing off of 
the bases of the shell, and the bodies of the cases must 
remain entire in at least 70 per cent. of those tested. 

As far as the copper drive bands are concerned, there 
must be no tearing off or displacement of these during the 
firing test, and the rifling marks left upon them must 
have a regular appearance and not be broadened. 
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OPERATION 8. GRIND BASE END 


Machine Used—Gurdner No. 4 double-disk grinder. 7 
Special Fixtures and Tools—Regular equipment used. Vee- 

block for shell A, length stop B. 

Gages—Straight-edge to test base for flatness. Swing gage 

to test for thickness of base C. 

Production—One machine with two operators can grind the 
bases of 250 shells per hr, 

If any shell during the firing test breaks in the bore 
of the gun or in front of the muzzle, the entire batch 
of 5,000 shells is at once unconditionally rejected. 

The failure of a test batch to mect some of these re- 
quirements does not necessarily mean the immediate re- 
jection of the entire lot. The manufacturer is permitted 
to present more test shells at his own expense; but if 
these do not prove satisfactory, the chances are that he 
will find 5,000 unusable shells left on his hands. 

These strict requirements may explain why manufac- 
turers who anticipate a factory defective loss of from 
24 to o per cent. allow as much as 20 per cent. for a 
rejection contingency. 

One of the noticeable features of the Russian shell is 
its highly polished base. This finish is secured in the 
eighth operation by means of a Gardner No. - double-disk 
grinder. ‘Two operators work on this machine, one at each 
disk, the shell being merely held in a V-block on the 
swing table and secured by the operator’s left hand, his 
right being used to traverse the shell across the surface 
of the disk. No lubrication is needed to take care of 
the light cut, which amounts to but 0.001 or 0.002 in. 
at the most. 

In the illustration accompanying this operation sheet, 
the method of truing up the special abrasive wheel. is 
shown at the right. Special abrasive wheels are shown 
mounted on this disk grinder, but the ordinary type of 
grinding disk is also used with good success and in fact 
seems to be preferred by the operators. This opera- 
tion definitely determines the thickness of the base of 
the shell. A careful gaging follows it, the apparatus 
shown at C being used for this purpose. The shell is 
placed over the vertical spindle with its powder pocket 


Note—This operation is performed both dry and wet. The 
use of a coolant is not necessary, as the amount of metal 
removed is only one or two thousandths of an inch. The 
heat-lot number is replaced on the shell base after grind- 
ing. This operation and the following operations are often 
reversed in ecguelie to sult shop conditions. 

Reference—See Fig. 5 


resting upon the spindle enlargement; and the surface 
gage, shown at the left, which has plus and minus ground 
measuring surfaces, is passed over the base of the shell. 


OVERATION 9. BOTTLING AND ANNEALING 


Machines Used--Watson-Stillman hydraulic punching press A, 
Frankfort crude-oil fired lead pot B, galvanized-iron an- 
nealing trays C. -s 

Special Fixtures and Tools—Distance stops D, heading die E, 
locating piece F., 

Gages—None. d 

Production—Two men, with one lead pot and one press, hea 
and anneal 240 shells per hr. 

Note—Flake mica used for annealing. 

teference—See Fig. 6. 
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vraton. The perpen stgitgtttt | T operaion of ting and enneting is ten we 
this operation sheet. shows another example a Hi ei shell ‘ . eae ie ae ea ano - sg a i 
PncChNe ee ies P cely she base, this depending upon shop conditions. It makes 
: Pt busy at each pot, no difference whether bottling precedes or follows the 
grinding operation. The rough stock 
that has been left upon the body and 
bourrelet of the shell is removed in the 
eleventh operation. Each man who 
dues this finishing work runs two en- 
gine lathes of simple but rigid construc- 
tion, which are equipped with form- 
turning templets corresponding to the 
contour of the Russian shell. From each 
lathe the operator gets 10 shells an 
hour, or a total of 20 per hour per man 
per two machines. This is remarkably 
fast production, considering the fact 
that the material is heat-treated nickel 
steel. Fast cutting must be done to ob- 
tain this result; as a matter of fact the 
cutting speed is over 118 ft. per minute, 
aud the lineal feed is 3 in, per min- 
ute. The finish-turning operations leave 
approximately 0.002 in. for the succeed- 
ing filing and polishing operations. A 
clever tail-end centering device is used 
on these lathes. It incorporates in its 
design a plug that fits the finished end 
one of them working from the pot to the machine and of the shell nose and a ball thrust bearing that re- 
back to the pot again, while the other works from the moves friction which would otherwise result in heat- 
pile of shells on the floor to the melting pot and from the ing at this high specd. This same centering device 
melting pot back to the annealing trays of flake mica. is also used on the tailstock of the speed lathe in the 
The die used on the heading press is not water-cooled, following operation. This ball thrust bearing saves con- 
yet does its work without causing the shells to stick. siderable power and loss of time, both of which are items . 
worth putting on the right side of the profit ledger. 

It hax already been stated that the finish equivalent 
of British shells would be considered entircly too rough 
for Russian standards, and this fact is impressed strongly 
upon one who watches the operation of file-finishing and 
polishing the body. It is hard to realize why the body 
of the shell, which does not come in contact with the bore 
or rifling of the field gun, must be subject to such a fine 


FIG. 6. REAR VIEW OF SPECIAL CHUCKING LATHE 


| 
| ee 7 |I degree of finish; but it must be admitted that the ap- 
ee: Ln | | pearance is far superior to that of shells in which the 
ce Me © Sencance ot. 7 tool marks are permitted to remain. Possibly this fine 
iB a Sub-operations G appearance exerts its influence over those who handle and 


use these shells, making them unconsciously more care- 
ful in their use of the shells. It is hard to Imagine any 
— other reason for the insistence on this fine body finish. 
= The speed lathes used in this operation are examples 
: of effective simplicity. They are mounted upon wooden 
beds and driven from below through belts tightened with 
idler pulleys. Brakes are provided to bring the head 
spindles to a quick stop. The tail spindles of these lathes 
Turret Stations are actuated by springs, so that all that it is necessary 
and: iaoling for the operator to do is to release the lever handle, 
whereupon the ball-bearing centering plug forces the 


OPERATION 10. BORE, FACE, TURN AND TAP NOSE shell into the taper cup chuck, where it is held and driv- 


sachines Used—Special-purpose chucking lathes. n by friction. This filing and polishing are confined 
Special Fixtures ava Tools—Special shell chuck A. Cutting en by r 5 p & 
tools: 1—Tool for rough-boring thread seat B, rough-facing to the body and bourrelet of the shell and do not ex- 


tool C. 2 Fj tt D for thread seat and facing end. : e : . 
3—Collapsing a E. 4—Turning and forming tools G and tend to the nose, which will receive attention after the 
fuse-socket plug has been inserted and the screws put in. 


H, roller rest J. 
CGages—Thread gage K, go and not go: templet for profile L. 
Noten Soap-wiom one man and one machine, 18 per hr. In tracing the work through the factorv, one must 


Note—Soap-water lubrication used. The third and fourth 


form Of Whit eh eer ea in, seduence if desired. | The at this point leave the shell shop and return to the disk 
rose by the roller rest in the sequence as shown. and powder tubes. Unlike that of the British shell of 


Reference—Special-purpose chucking lathe, shown in Fig. 1. 
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corresponding size, the powder tube of the Russian shrap- part of operation 13, can be dispensed with Provided 
nel is not threaded upon the disk end, but is held into these pieces are otherwise Inspected upon receipt. All 
the disk by expanding the sides of the tube, which are of the material entering into the shell is furnished to 
thinned down at one end for this purpose. There are a the subcontractor, but unfortunately the degree of in- 
number of distinct hand operations required in prepar- spection exercised at the supplying factories is not suf. 
; ficiently rigid for it to be neglected and for the goods to 
Hy a be accepted as received. Considerable variation is found 
= in these parts, and especially so in the thread sizes of the 
fuse sockets and copper fuse plugs. 
Coating the edge of the disk with red lead, as shown 
at 8, is done just previously to inserting the completed 
rr disk and tube in the shell, but not before the paint 
re a A call — on the exterior of the disk and on the interior of the 
=,\ i A ii \ . tube has become thoroughly dried. . 
4 i els ET : @ While the preparation of the outer tube and disk has 


eth van My r m del int Pin been in. progress, the shell itself has been thoroughly 
Hi peti NN wt li fy! washed, cleaned and delivered to the Government in- 

ie i mn vi ill yn MMM spectors. In this first official Inspection it receives prac- 
nn oe tically the same tests as those described in- volume 42, 


page 499, for the British 18-pounder. Particular stress 
is laid upon the inspection of the interior of the shell 
at this point, for it is the last opportunity for the Gov- 
ernment inspectors to examine this part of the shell, un- 
less they take the completed shrapnel apart or saw it 
in half. Cracks, scratches, scale, or hair lines on the 
interior or outside surfaces of the shell are carefully 
watched for during this inspection. 

The painting of the interior of the shell becomes sim- 
ply a matter of arranging the handling in order to get 
as high an output as desired from the apparatus shown 
| } in operation 14. The machine used is a compressed-air 
Pr ee shell-painting machine made by the Spray Engineering 

OPERATION 11, FINISH-TURN BODY Co., of Boston. Pressing the inverted shell over the dis- 
Machines Used— Special 16-in. engine abr haa fitted with form charge tube of this apparatus causes it to inject a meas- 


templets for guiding crossfeed travel j i Thi I : l owder 
Special Fixtures and Tools—Specia} split collet chuck B, spe- ured quantity of paint, which forced uP Into the P 


cial ball-bearing thrust tailstock plug C, feed templet D. pocket by compressed air, The air is delivered in such 
G ng and finishing. 


Production—One operator running tworlernes finishes 20 shells a way that the paint is uniformly distributed and drops 


per hr. 
Note—No lubrication. Cutting Speed, 118 ft. per min. Feed 
per min., 3 in. 


oA 


ing the disk and tube for insertion in the shell, all of 
which are shown in operation sheet 13. The illustrations 
show these steps so clearly that it will be unnecessary 
to describe any of these suboperations, except the one 
which has to do with the actual expanding and riveting 
of the tube. The apparatus used here is extremely sim- 
ple, consisting of a-cast-iron hammering block, a special 


; y i {| \ / ila 
7 LAAN ‘NA 


CASEY Bourrelet. yy 


conical stubs. - These are expanding plugs, They are 
used for opening up the end of the tube which is to 


E i 
and is used when the tubes run undersize, A smal] %, = =a 
ee | B ' 


drilled hole in the hammering block holds a wad of waste 


| 


| = ANAM RA Mii th, fn 
saturated with red lead. i AN = M\\\ ae lia 
To show the actions making up this suboperation in — — aie ee ie = 
sequence more clearly, the steps have been laid out in a I SSR RE = ——— 
straight line, beginning with the dropping of the disk WB Brake 
over the steel] pin, followed by the expanding of the tube, OPERATION 12. FILE AND POLISH 


the dipping of the expanded end into red lead and the Sac ines Tepd Special : ollshing lathes A, with spring- 
ee ese : R on actuate alistock spindles B. 
final riveting of the tube into the disk. The simplicity Special Fixtures and Tools—Cup chuck C for base end of 


; : shell; ball-bearing tail] center D, same as used on body- 
of the ways and means employed enables this operation Gagshing lathes in’ operation 11, dy. Body 
: ke 2agfes—Limit snap ages for bourrelet and body. 
to be performed at a remarkably high speed. limits, 2.955 to 2.96011" Bourrelet limits, 2.977 to 2.980 in. 


: OH > : Production—From one machine and one operator, 20 per hr. 
The inspection of disks and outer tubes, shown as sub- ‘ote—Body and bourrelet ,are both filed and then polisher 
Operations 2 and 3, while it has been combined as a this Operatigne from “Zee £0 “em tn. having been lett fo 
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| 1-WASH WITH KEROSENE & GASOLENE MIXTURE, 
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RIVETING BLOCK 
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4-EXPAND AND RIVET TUBE 


OPERATION 13. 
Machines Used—Hand operations. 


Special Fixtures and Tools—-For suboperation 4, a special 

cast-iron expanding and riveting block D. 

Gages—For suboperation 2, a go and not go plug gage A. 

For suboperation 3, a ring gage B 
are prevented from running down and gumming up the 
finished thread surfaces. 

One of the conveniences designed to facilitate the 
handling of shells during the painting operation is shown 
in this operation sheet. It is a drying rack mounted on 
wheels, and it may be readily pushed back and forth to 
bring it into convenient location with respect. to the 


OPERATION 14. BLOW OUT AND PAINT INSIDE OF SHELL 


Machines Used—Spray Engineering Co.'s compressed-air 


shell-painting machine A. 
Special Fixtures and Tools—Portable drying racks B. 
Gages—None. 
Production—One machine will coat the interior of 250 to 400 
shells per hour, depending on the method of handling. 
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8-ROLL EDGE OF 


7- DRY PAINTED DISKS AND TUBES DISK IN RED LEAD 


PREPARE DIAPHRAGM AND CENTRAL TUBE 


Production—No definite rate can be put on this or the suc- 
ceeding hand operation No. 16. ne man and two boys 
easily handle both operations for 2,500 shells per 10 hours. 

Note—The red lead is applied just previous to operation 15 
and after the asphaltum paint has dried. 
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OPERATION 15. PUT ASSEMBLED DIAPHRAGM AND TUBE 
IN SHELL 


Machines Used—Hand operation. 

Special Fixtures and Tools—None. 

(Gsages—None. 

Production—Included in operation 14. 

Note—The assembled diaphragm and tubes are simply dropped 
In by hand. They must fit loosely, and tight ones are 
rejected. The succeeding, operation, crimping the drive 
band, must not cause the shell to pinch the aleenraen and 
this acts as a check on the distortion of shell wall due to 
crimping. 

OPERATION 16. SET OR CRIMP DRIVE BAND 

Machines Used—West hydraulic band-crimping machine A, 
6 plungers 6 in. in diameter, operated from accumulator. 


5s fal Fixtures and Tools—None. 
Ganzes__Noné. The test for crimping is made by tapping the 


band with a light hammer. he 
Production—One machine and one operator produce from 30 


to 40 pieces per hour. 
Note-_A maximum unit pressure of 1,000 lb. per square inch 


is required, 
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painting machine. The shells rest upon heavy wire net- 
ting, which permits free circulation of air to their in- 
teriors and helps to dry them quickly. 

In the Russian shell, any disks which fit tightly into 
the disk seats are at once rejected. The disk must be 
a loose, easy fit and must readily drop into its place. 
It is inserted before the shell goes to the band-crimping 
machine and serves as a check upon this operation, for 
upon coming from this machine the disks must still be 
free within the shell. Any distortion of the metal due 
to compression would of course be noticed by a binding 
of the disk, and this arrangement ts made to serve as a 
convenient gage upon an operation which would other- 
wise be rather difficult to check up. An additional reason 
for this free fit is to insure that the disk and outer tube 
will be readily discharged from the exploded shell and 
thus serve to back up and give impetus to the discharge 
of its content of lead balls, acting in this way something 
like the wad back of the charge of shot in a shotgun 
shell. 

Considerable attention is given to the inspection of 
the copper drive band. The metal must be of such a 
character than it may be folded upon itself and may be 
then flattened with a hammer without signs of breaking. 
It must be capable of being forged in a cold state until 
reduced to one-half of its thickness, without giving indi- 
cations of tearing. The correct seating of the copper 
band in the band groove of the shell is determined after 
‘the crimping operation by tapping the band with a ham- 
mer and noticing the clearness of the ring. In ad- 
dition to this the inspector has the privilege of removing 
rings from 1 per cent. of the total number of projectiles 
for the purpose of seeing that they are properly seated. 
Under the present conditions and large batches, this test 
is restricted to a much smaller percentage of shells, but 
is carried out faithfully on the lesser quantities. 

(To be continued) 


Handy Planer or Shaper Clamp 
By H. H. McCray 

The planer or shaper clamp shown in the illustration 

is as dependable and convenient as any I have ever seen. 


The body is of cold-rolled steel, with the hole for the 
cup-pointed setscrew tapped through at an angle of 35 


ay «ait 
i of 
CS i —— 


a 


= 
yj y— — 
—— 


PLANER OR SHAPER CLAMP IN USE 


to 40 deg. The lower end is notched to fit the edge of the 
T-slot. 
after one or two back turns of the setscrew, the head of 
which is always accessible. 
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The clamp may be withdrawn from the slot patterns. 
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For planing almost any class of work, even compara- 
tively thin picces, it is surprising how heavy a cut such 
clamps will hold if a thrust pin is also provided. In a 
set of four or six the clamps should not cost over 25c. 
apiece. They will pay for themselves in a very short 
time. | 

a 

Methods of Quenching Steel 

At a recent meeting of the Huddersfield Engineering 
Society, S. N. Brayshaw lectured on the quenching of 
steel. The lecturer first of all discussed the properties 
which determined the value of any liquid as a quench- 
ing medium, and pointed out that the main items of 
consideration in this direction are specific gravity, spe- 
cifie heat, boiling point, conductivity and fluidity, and 
gave some interesting information in connection with 
experiments which he had carried out in the hardening 
of tools in various ways and by means of various quenchers. 

He described the effects of stirring the quenching 
medium, and also the use of jets for throwing a strong 
stream against the articles to be cooled. He referred 
to the use of brine and freezing mixture of snow and salt. 
He pointed out that the age of water has a great deal 
to do with its quenching powers and instanced the carry- 
ing away of water in barrels from the River Don, in Shef- 
field, even as far as the United States for this purpose, 
owing to some peculiar property which it possesses. 

The uses of oil, mercury, fusible oils and fusible salts 
as quenching media were next dealt with, and the lecturer 
laid down as the ideal medium for quenching, one which 
is from fluid at 100 deg. C., at a high boiling point of 
practically 800 deg. C., fairly high specific gravity and 
of fairly good specific heat. This will give a glass-like 
hardness to the tools, but the quenching should be carried 
out at such a temperature that the heat left will prevent 
breakage. 

% 
Draft Indicator for Patterns 
By A. KE. Houapay 


The illustration shows a device which I have found 
very useful in showing the amount of draft on small 
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DRAFT INDICATOR FOR PATTERNS 


Having the indicator at the end of a long 
overhanging arm makes it easy to use on a great variety 
of patterns. 
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Letters from Practical Men 


Heeping Uniform Belt Tension 
by Use of Springs 

Having had considerable trouble with a short 5-in. 

belt located in an exposed position, I first joined the ends 

with five short coil springs, as shown in Fig. 1. A 

smooth running joint was made, but I noticed that when 
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FIG4 
MAINTAINING UNIFORM BELT TENSION 


pulling hard, the belt would slip when the springs were 
on the tight side but pull well when they were on the 
slack side. 

This suggested that by limiting the stretch of the 
-prings and arranging them so that there would always 
be a spring on the slack side, the belt would drive well 


PUNCH AND HOLDER 


Fi. 2. 


FG, 3. 


with only a few pounds’ tension. Three pairs of light 
springs AAA were fastened to the endless belt as shown 
in Fig. 2. In operation a loop B (shown somewhat ex- 
aggerated) would form on the slack side. This loop when 
arriving at the driven pulley would transfer the “take- 
up” to the springs following, thus making the belt on 
the tight side travel with a uniform speed. 

Fig. 3 shows a sectional view of the fastener used to 
hook the springs on. It can be made out of a rivet and 
three washers, and conceals the hooks so that it is safe 
to handle the belt with the hands. EK. EK. Larson. 

Thompson, Iowa. 


Punch Press Used as a Miller 


The small shop making a variety of products often 
gets a job that is a difficult proposition on account of 
not having the proper tools with which to handle it. 
Recently a rush order for some fixtures that required a 


FIG. 1. THE FINISHED ARTICLE 

3%-1n. square bar, Fig. 1, formed at right angles 114% in. 

from one end, with the end turned down to a 7-in. 

round shoulder, #; 1n. long, and with 47 teeth cut 0.100 & 

0.100 in. along the flat side, furnished such a problem. 
To turn down the end in a screw machine, a special 

square collet was necessary; so one was turned up the 


WITH STRIPPER REMOVED 
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proper outside dimensions, and the slots were cut with a 
hacksaw. The square hole through the center was pro- 
duced by making a small broach from 3@-in. square tool 
steel, driving it through by hand and filing to size. 

The right-angle forming was done with an ordinary 
V-die in a punch press, using a round punch. The stock 
was somewhat distorted, however, so that it was necessary 
to smooth off the pieces on a grinder. 

To cut the teeth, a punch and die, Figs. 2 and 3, were 
made with teeth exactly the size of the finished cut, the 
teeth on the punch being about 214 in. long. The punch 
was then taken to the milling machine, where four hort- 
zontal cuts, 14, in. apart, were made to a depth of about 
zz in. beyond the bottom of the teeth. This gave five 
different rows of cutting teeth. The bottom row was then 
cut down to within 0.02 in. of the bottom of the teeth. 
The row above it was cut down to 0.04 in. of the bottom ; 
the one above that, 0.06 in.; the next, 0.08 in., while the 
last was left full size. 

The result was that when put in operation each row of 
teeth cut off 0.02 in. until the last row, being full size, 
completed the cut. 

The punch had a pilot sufficiently long to engage in a 
slot in the die at all times, to prevent the punch from 
backing away when it struck the work. The die also had 
a heavy backing to hold the work to the punch, and a 
thick stripper to prevent the work from turning and bind- 
ing on the return stroke. The work was slid into place 
endwise, a toggle lever being used for the purpose. 

In operation the die was very satisfactory, except that 
care had to be taken to provide a stream lubrication 
sufficient to carry away the chips from the horizontal 
slots in the punch. The original intention was to have 
the chips fall away, the slots in the punch being cut so 
that the teeth had square corners on the bottom and a 
curve on the top, for this purpose; but as they some- 
times stuck, the stream was provided. 

Rochester, N. Y. GEORGE AVERY. 
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Convenient L-Tool Holder 


The illustration shows a convertible L- or T-slot tool 
bolder for lathe or planer use. In many shops we find 
steel used for tools that is double the size of the L- or 
T-slot, necessitating an added amount of labor in forging 
ond a corresponding loss or waste of steel. When a 54-In. 
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A CONVENIENT TOOL HOLDER 


L-tool is required, the blacksmith or tool dresser is in- 
structed to use a piece of a 4¢x15g-in. bar of steel, whereas 
the same tool ean be made, as shown, from 3x1'-in, 
steel. 

Tool holder A can be made of cither cold-rolled. steel 
or something better; the cold-rolled is, however, good 
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cnough. The piece should be approximately 134x115x8 
in. for T-slots ranging from 5% to 34 in. neat. The length 
of the holder of course varies with the length of the tool 
block. When used on a lathe, it can be considerably 
shorter. ‘The piece A should be slotted 34x1,4 in. deep 
to admit the 34x14 tool B. This can be used equally 
well for 5g, 14 or 34 L- or T-slotting tools, and right- or 
left-hand tools can be used in the same holder, 

The headless setscrew C can be either 14 in. or ¢ In. 
This screw is located well toward the top, at the end of 
the holder nearest the cutting point. The slotting tool 
is made of 3x1'-in. tool steel 914 in. long. the tool 
being 14% in longer than the holder and 74 in. higher 
than the depth of the slot in the holder. It is provided 
with about 15 deg. rake, and ground with about 7-deg. 
clearances on all sides. Much less time is taken in dress- 
ing these tools than is needed for solid tools. 

Covington, Ky. F. A. CALDEHOFF. 
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An Improved Rapping Plate 


Fig. 1 shows the ordinary form of pattern rapping plate 
which is attached by two flat-head wood screws after the 
pattern has four holes countersunk in the parting Hine. 
If the pattern is in constant use, these screws work loose 
and the wood sphts out along the edges of the plate. 

Fig. 2 shows a form of rapping plate that will last about 
three times as long before needing replacement or change 


FIG.2 
COMMON AND IMPROVED FORM OF RAPPING PLATE 


FIG.1 


of position. The lower edge is extended to a knife-edged 
corner on the periphery abatit 2 7; ™. in height. The plate 
is located in the usual manner except that it is driven 
down into the wood the depth of the knife edge and is 
then drawn down by the two wood screws. This gives 
about double the surface to resist rapping as well as 
acting as a lock on the wood screws, the advantages of 
which are self-evident. H. B. McCray. 
Charles City, Towa. 
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Drawing and Punching Die 


The ilustrations show a method of making in two 
operations the shell shown at A. 

The first operation B is made in a regular combination 
die, which needs no explanation. The shell 3 is made 
ue a blank 4,3, in. in diameter, the metal being 0.035 

1. thick, of cold-rolled strip steel. 

“he principle of the die is also illustrated. It is of 
recent construction and does not seem to be generally 
known. The die works as follows: 

Ring Cis under rubber pressure just as any combination 
die would be, and when the press goes back to Its proper 
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stroke, or the full height of the press, the ring C comes up 
level with the top of the cutting edge D. 

Shell B is placed upon C, which fits around the outside 
of D. Punch F descends and draws the shell down ¥% in., 
Producing the shell F. At that point of the draw the 
punch G comes in contact with the shell and cuts out 
the top as shown at H. Punch E goes on down and draws 
the shell F into the shell as shown at A. This reduces 
the shell from B to the shell at A, cuts the top and also 
flanges it up at right angles. When the press goes back 


on its next stroke, the pad TI ejects the scrap, or disk H, 
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4 COMPOUND DRAWING AND PUNCHING DIE 


out of the die D, leaving it free to be pushed away with 
the next shell going in. Should the shell A stick in the 
punch, the knockout pin JJ will eject it from the punch. 

This makes a positive working die from top to bottom. 
Pad I is worked by the spring K, and screw L prevents 
it from working up too high in die D. Die D is held 
down by three screws M. Ring C is hardened and ground 
and works around the outside of D with a nice sliding 
fit. Punch G is held in the outer punch # by setscrew 
N 


All the steel parts on a die of this character should 
be hardened, properly tempered and ground. In my 
Judgment there can be no better working die for doing 
this class of work than that shown by this principle. 

Dies of this kind very often eliminate one or two 
operations and do not put as much strain upon the metal 
as ordinary drawing operations do. The shell is perfectly 
level at the top, or at O, making a very neat shell. 

Toledo, Ohio. Joun R. Saerrit. 


mt 
Additions to a Drawing Board 


It is a common thing for a tracing to come from the 
drafting room with a lot of creases and wrinkles on the 
surface. They will naturally show on the blueprints. 
These defects are caused by the tracing being pressed 
against the sharp edge of the board by the draftsman 
while lettering the drawing. Additions to the drawing 
hoard, shown in the illustration, should therefore prove 
valuable, 
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The slot .4 receives the drawing while it ig being let- 
tered, so that the draftsman cannot come in contact with 
the edge of the tracing and the 
the chances of creasing or wrinkling. 
B receives the drawing as it moves up on the board, thus 


ADDITIONS TO A DRAWING BOARD 


keeping it from dropping to the floor. The roller, which 

can be made of wood, is attached to the board by two 

brackets. G. WEBER. 
New York, N. Y. 
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A Lever, Its Fulcrum and the 
Machinist’s Strap 


When a farmer wants to pry up something, he takes 
a crowbar, a scantling or a fence rail for a pry, and a 
stone or a solid lump of something for a bait, He puts 
the bait, or fulcrum, as close up to the thing he wants 
to lift as possible and gets out as near the end of his 
pry, or lever, as he can. Why is it that the machinist 
and often the designer lack the sense to do the same 
thing ? 

Go into almost any machine shop and notice how work 
is strapped on the planer or the faceplate of the lathe ; 
see where the bolts are placed in the straps. Nine times 
out of ten they are in the middle, where half of the 
strain on the bolt goes to hold the work and half to 
hold the blocking. Tf they were placed at one-fourth 
the way from the work and three-fourths from the block- 
ing, three-fourths of the strain would go to hold the 
work; and if they were close up to the work, the strain 
would go almost wholly to hold the work. . 

Fig. 18, page 1160, Vol. 43, shows a design for a jig 
for holding a piece to be machined, where the bolt is 
in the middle of the strap. Of course the designer will 
say, “It does the job, and why kick ?” 

I have also scen cuts in the Machinist of straps for 
sale which showed a boss in the: middle and a bolt hole 
central with the boss. I fancy the best all-around strap 
is one made of a square bar bent in the middle into a 
yoke, as in this the bolt can be placed anywhere along 
the entire length. It does require a washer on the bolt, 
which is no more inconvenient than sticking the: bolt 
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up through a hole in the strap. With T-head bolts for 
the slots in the planer, the nuts do not have to be removed 
from the bolts at all. Joun E. SWEEet. 
Syracuse, N. Y. 
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Device for Testing Fittings 


The illustration shows a device for testing screwed fit- 
tings to see if they have been tapped straight. The two 
brackets A and B are bolted to the cast-iron table C at 
right angles to each other. The third bracket PD slides on 
a cold-rolled steel shaft / and is bolted to the table so 
that the edge is parallel with the bracket A. The bent 
iron rods / support the pipes which are screwed into the 
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DEVICE FOR TESTING 


SCREWED FITTINGS 


fitting as shown. These rods are just tight enough for a 
slight knock with the hand to swing them up or down. 
The bracket D can be rocked on the shaft in the same way 
to suit reducing sizes. 

The man doing the testing needs no vise or square; he 
merely screws in his test piping and lays it on the ma- 
chine which shows if the fitting is tapped out of align- 
ment. This device is suitable for all sizes of fittings and 
will accommodate 90-deg., 45-deg. and 60-deg. elbows, 
straight or reducing; tees, reducing on run or outlet, or 
both ; and bullhead tees and reducers, straight or eccentric. 

Paterson, N. J. i. J. Hisperp. 
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Two-Speed Friction Clutch 


In adapting a machine for drilling and tapping, where 
it was iound desirable to perform both operations with- 
out removing the work from the fixture. the two-speed 
clutch shown in the illustration was designed to meet 
the conditions. 

The two driven gears A and B are keved to the shaft 
(". The gears have a different number of teeth, accord- 
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and economical. 
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ing to the speed it is desired to obtain. On the inside of 
the gears is bored a recess, and the hardened and ground 
steel rings D are inserted, against which is forced the 
clutch roll #. This roll is keyed to the shaft and operated 
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FRICTION CLUTCH FOR DRIVING TWO-SPEED SHAFT 


The mechanism proved both efficient 
CHARLES F. ScRIBNER. 


by a foot treadle. 


Hartford, Conn, 
Miller Overarm Bracket 


We wanted a light overarm bracket for a miller to hold 
a center for an arbor support, so that we could use a 


small-diameter mill and bring the center close down to 


MILLING-MACHINE ARM LBRACKET FOR HOLDING 
ARBOR IN CENTRAL POSITION 


the work. The device was made of 214x1%4-in, strap iron 
ond a few screws, as shown in the illustration 
Naugatuck, Conn. A. Ik. ToLapay. 
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Discussion of Previous Question 


Methods for Making High- 
Speed Steel Go Farther 


The interesting article on page 123, in which various 
methods of conserving the limited available supply of 
high-speed steel are described, suggests recording some 
experiences that the Prest-O-Lite Co. has had along this 
line in welding high-speed steel tips to carbon-steel tool 
shanks. 

The weld is made in the following manner: Both the 
machine steel and the high-speed steel are beveled from 
two sides by grinding, as shown in the illustration. It 
is important that this bevel extend clear to the center 
of the piece and that the angle be a generous one—at 
least 90 deg. It has been found that a nickel-steel weld- 
ing rod made of a low-carbon steel containing about 3 
per cent. nickel gives the best results, and no flux is 
used. 

The weld should be executed just as though both pieces 
were of machine steel, except that greater care should 
be taken to insure the penetration clear to the center 


-Bevel from both Sides 
: for Welding 


*-Machire Steel ‘--High-S peed Steel 
BEVELING FOR WELDED TOOL 


of the parts being welded; and it will probably be found 
necexsary to “puddle” or “work” the molten metal with 
the filling rod, as some grades of high-speed steel do 
not flow readily under the torch. Wherever possible, the 
weld should be built up or reinforced, although in some 
cases this is impossible, as when the welded portion is 
inside the tool holder. In such cases the weld has to 
be ground off level. After the weld is completed, the 
tool can be ground and tempered in the usual manner. 

A tool 1x1 in. can be welded, if properly beveled, in 
about 10 min. with a No. 6 tip. The oxygen consumption 
for this operation 1; about 5 cu.ft., and the acetylene con- 
sumption is approximately the same. On this basis the 
Jaber costs are dc., acetylene and oxygen 10c. each, and 
filling material 5c. 

I have never welded on any points of high-speed steel 
Je-s than about an inch and a half long; but if the ma- 
terial is properly handled, I believe that this length 
could be reduced. It will be noticed of course that the 
procedure here described is somewhat different from the 
methods given in the article referred to and that a some- 
what larger piece of high-speed steel is used. The process 
here shown, however, is, I believe, much easier for 
an inexperienced operator to carry out. 

When it is remembered that since the beginning of 
the war the price of high-speed steel has risen from about 

Bic. to $4 per pound, the practice is worth considering. 


Further, there are oftentimes short ends of high-speed 
steel that are not long enough for use. They are usually 
sold for scrap at about 35c. per pound, but may be used 
to advantage by this method. A. F. BRENNAN. 

Indianapolis, Ind. 
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Spacing Grooves by Means of 
Lead Screw 


On page 994, Vol. 43, Mr. Limbrunner describes a 
method of spacing grooves by means of the lead screw, 
and on page 1177 Mr. Miller offers another way. 

We have been using in our shop for some time a method 
of spacing grooves which is simpler than either of those 
suggested. The lathe is geared up as if to cut a thread 
of the pitch of the grooves to be cut, and the tumbler 
is thrown into neutral position. We make a mark on 
the feed pulley and also a mark on the head of the lathe 
to correspond. After one groove is cut, the pulley is 
turned one revolution to bring the marks to register 
again, whereupon the next groove is cut. 

This method is quicker that the others and requires 
no preparation except the making of two marks. It is as 
accurate as the lathe is, and any pitch may be divided 
without calculation. JAMES ELLs. 

Memphis, Tenn. 
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Best Way To Do Certain Things-- 
Fastening a Lever 


Prof. John E. Sweet’s suggestion to compile all the 
best ways to do certain things is an excellent idea. There 
are, however, serious doubts as to what should and what 
should not be included, as the subject could be made so 
broad that no book could contain it all. 

Concerning his best way of fastening on the end of 
a shaft a lever that is to be taken off quite frequently, 
there is a question in my mind whether a taper pin would 
not be better than a nut for fastening this particular 
lever. M. JACKER. 

Stockton, Calif. 

oe 


Patterns for Temporary Work 


On page 1129, Vol. 43, I notice an article by L. M. 
Francisco on how to make a cheap pipe-elbow pattern, 
by building up in skeleton form and covering inside and 
out with a coating of tin or other thin metal and painting 
afterward. 

It appears to me that the making of the skeleton pat- 
tern is O. K., but why the covering of tin? Is not this 
rather expensive, and would not the separate strips of 
tin represent a series of flats instead of a round shape, 
which I suppose is wanted in pipe work of that nature. 

It would appear that such tin work would have to be 
formed into shape before being nailed to strips; after 

(Continued on page 175) 
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John Alexander Hill 


John A. Hill, President of the Hill Publishing Co., 
died suddenly from heart disease on Monday morning, 
Jan. 24, while traveling in his motor car from his resi- 
dence in East Orange, N. J., to his place of business. Mr. 
Hill had been engaged as usual in business affairs and 
was to all outward appearances in perfect health. Very 
few, even of his intimate associates, knew of the affection 
of the heart that resulted in his sudden death. 

Mr. Hill was 57 years of age, having been born on Feb. 
22, 1858, on a remote hill farm in the town of Sandgate, 
near Bennington, Vt. While he was a young lad, nis 
parents emigrated to central Wisconsin, settling at 
Mazomanie. His childhood was that of the average boy 
on a small farm, and when eight years old he was intrusted 
with the care of a flock of 300 sheep. His education was 
that of a country school, which he attended for a few 
months during each of five winters. He early learned to 
shift for himself, and at 14 years of age went to work ina 
country printing office, of which he was foreman at 17. 
He had a Yankee boy's liking for mechanics, however, and 
after some years in the printing office he became half 
owner of a machine shop, where he carried on repairs to 
a variety of local machinery. At 20 he was seized by the 
“Leadville Fever” and spent about a year roughing it and 
prospecting. He then obtained a position as a fireman 
on the Denver & Rio Grande R.R., being promoted to 
engineer within a year. This was in the early days of 
that road and just before the great “Santa Fe war,” when 
to drive a locomotive up the mountains and around the 
edges of canyons required both nerve and courage. Very 
soon the young engineer gained a reputation for more 
than ordinary ability and cool-headedness. These same 
qualities later on made him round-house foreman and 
assistant superintendent of motive power. 

An opportunity for study presented itself to the young 
engineer when he was put in charge of the engine of a 
snow-plow. Its irregular runs gave him time for study, 
and he applied himself to railroad work and mechanics. 
Soon he began to contribute articles to the railway- 
engineering department of the American Machinist. His 
first article was published in the ixsue of May 23, 1885, 
under the title of “Oil for Locomotive Motions.” The 
encouragement that came to him from the generous recep- 
tion given to his contributions turned his thoughts more 
and more away from railroading and toward technical 
writing. In 1885 he founded the Daily Press, of Pueblo, 
Colo., and edited it for some time. 

As a writer he had a forceful and breezy style and a 
thorough familiarity with practical matters. These qual- 
ifications, combined with a knowledge of the ideas and 
needs of the men in railroad work, enabled him to write 
articles which not only were well received in their day, 
but which live in book form. 

At the end of the year’s venture on the Daily Press he 
returned to the Denver & Rio Grande and ran an engine 
until 1887, when the American Machinist, deciding to 
start a monthly journal, the Locomotive Engineer, called 
him to be its editor. This brought him to New York in 
time to prepare for the first issue of 1888. Three and a 
half years later, in company with Angus Sinclair, Mr. 
Hill hought the Locomotive Engineer from the American 


Machinist Publishing Co. and changed its name to 
Locomotive Engineering. 

The success of this journal under the new management 
was immediate, and was due in large measure to Mr. 
Hill’s ability to give human and general interest to arti- 
cles on mechanical and engineering subjects. Two not- 
able series of stories that attracted wide attention were 
called “Jim Skeever’s Object Lessons” and “Stories of 
the Railroad.” Both of these were afterward reprinted 
‘n book form. His experience as an engineer had taught 
him the evils and showed him the inherent weakness of 
the old rule of railroad promotion—according to length 
of service. He strongly advocated a system under which 
specific subjects were studied each year and promotions 
made according to efficiency. This system he embodied 
in his work, “Progressive Examinations for Locomotive 
Engineers,” which was later adopted by the American 
Railway Master Mechanics’ Association as a standard 
form of examination on American railroads. 

During the early years of Locomotive Engineering Mr. 
Hill was both editor and publisher. Although its suc- 
cess was phenomenal, his keen business insight showed 
him that a journal appealing largely to locomotive run- 
ners had not the elements for the largest kind of business 
achievement. He perceived a larger opportunity in the 
American Machinist, a journal of good standing and repu- 
tation, but which for years had been conducted along 
ultra-conservative lines. So in 1896, with Mr. Sinclair, 
he bought the Amertcan Machinist and a year later sold 
his interest in Locomotive Engineering to his partner, 
thus becoming the owner of the technical journal with 
which his name has been longest associated. This con- 
nection was the foundation for one of the largest enter- 
prises ever established in the field of technical publishing. 

At this time, 1896, practically all business publications 
had their printing done by contract and were limited by 
such facilities as the printers were willing to provide. 
Mr. Hill’s early experience as printer and publisher had 
given his a strong liking for the mechanical, or manu- 
facturing, side of the work, and he was ambitious that 
his publication should own and operate its own printing 
plant. In order, however, for such a plant to be com- 
mercially successful, its expense and effort must be spread 
over a number of journals. 

It was this situation among others that led Mr. Hill 
to add to the already successful American Machinist other 
well-established technical journals of high reputation. 
His first purcahes was Porer, in 1902. At that time 
this publication was a monthly journal devoted to the 
field of power transmission. Mr. Hill at once changed it 
to its present form and in 1908 made it into a weekly. 
In 1905 he became the owner of the Engineering and 
Mining Journal. A fourth journal, Coal Age, was estab- 
lished in 1911 to cover a field which had become too 
broad to be successfully reached by the Engineering and 
Mining Journal, which is chiefly devoted to metal-mining 
interests. In 1912 he purchased a fifth journal, the 
Engineering News, from its founder and chief owner, 
George H. Frost. 

Meanwhile the influence of the American Machinist 
had been spreading abroad to such an extent that in 
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1900 a British company was formed to publish the 
European edition. Nine years later a German company 
was formed to translate it into German and publish it 
from Berlin. This made the American Machinist the 
most representative of the international technical journals. 

An enterprise of Mr. Hill’s last years, in which he 
took great pride and to which he devoted his best energy, 
was the construction on the west side of New York City 
of the great building to house his publications. This 
structure was completed in the latter part of 1914. It 
was characteristic of him that not only did he plan at 
every point to suit the convenience and economy of 
manufacturing in the printing and publishing business, 
but that he also made unusual provision for the safety, 
comfort and health of the army of workers that the 
building houses daily. 

His initiative and leadership in the field of technical 
publishing are forcefully shown by the fact that many 
features of what is now considered best practice were 
Inaugurated by him. 

He was first in printing a circulation statement in 
each issue, in adopting the standard magazine size of 
page—9x12 in.—in discontinuing the acceptance of copies 
returned by news companies, in establishing an advertisers’ 
service department, in discounting exchange advertising, 
in refusing to pay agents’ commission on advertising 
contracts, in selling display advertising space on a flexible 
contract and in publishing a buyer’s cyclopedia. Numerous 
mechanical improvements and developments in printing 
machinery are also to his credit. Both the rotary sheet- 
feed presses and the web Presses used in his own shop 
were built by manufacturers according to his sugges- 
tions. 

In addition to carrying on his own business he acted 
as mechanical engineer from 1900 to 1902 for the General 
Manifold Co., Franklin, Penn. Here he had charge of 
the building and superintending of the plant, the 
designing of special machinery and the development of 
continuous manifolding machines, 

Mr. Hill was married in Wisconsin in 1882 to Emma 
B. Carlisle, who with one daughter survives him. 

The story of Mr. Hill’s life is a remarkable illustration 
of a man winning his way by sheer strength and ability. 
Born in the humblest surroundings and with only such 
education as was afforded by the country schools in the 
woods of Wisconsin nearly half a century ago, he well 
proved the saying of the president of one of the leading 
American engineering colleges that “life itself is an 
education.” From his early boyhood, in whatever occupa- 
tion he was engaged his personality was such that his 
associates instinctively Tecognized him ag a leader, as 
a forceful organizer. In fact his capacity for organiza- 
tion was so great that he developed about him an organ- 
ization for carrying on the manifold responsibilities of 
his five journals which easily carried all burdens during 
absences of several months at a time. The impression 
he made on those who met him was invariably that of a 
man of strength and force. While he was typically a 
self-made man, he had none of the objectable conceit 
which is simetimes supposed to characterize men who have 
Fisen to power from humble beginnings. 


_ ® Mr. Hill was by nature modest and retiring. He was 


a genial man, fond of companionship and with an endless 
fund of good stories, but social life and club life had little 
attraction for him, and his two chief interests were the 
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enterprise he had created, in which he took such pride, 
and his home. For many years it had been Mr. Hill’s 
custom to write a Christmas greeting that reached every 
employee on the afternoon before the holiday. The one 
for last Christmas is so typical of his kindly interest in 
those around him, as well as showing the individuality of 
his literary style, that it is quoted below: 

“The year 1915 is almost gone; it has brought more 
loss, suffering, death and despair to the human race 
than any other year of all recorded time, and yet, it has 
been good to us. 

“We have not done so well as in former years, yet we 
have done well. 

“We are all here—not a funeral or a serious illness in 
our ranks. Most of us are warm and eat regularly— 
Allah be praised! 

“All signs are favorable for better times, the optimist 
is in charge and the pessimist has been run over by the 
steam roller that is making the road to business clear— 
this concern is full of hope and that ‘Christmas feeling.’ 

“Most people dislike to get a bill at this time of the 
year, but here’s one that you need not pay, so we think 
it will be welcome. 

“With it goes a ‘thank you’ for every little item of 
service you have furnished this past year which has gone 
to make up the million-dollar mosaic that this company 
has made out of all our little items of service combined. 

“If your heart and mind be charged with as much 
good-will, love and respect for the Hill Publishing Com- 
pany as the institution has for you, the next year will 
be comfortable and happy for the whole works—big 
wheels, little wheels, case and fob.” 

Mr. Hill was essentially a man of broad human sym- 
pathies. He took a fatherly interest in the welfare of his 
employees and delighted to have them refer to him as 
“The Old Man,” a term to which he indeed gave wide 
currency in his early writings on experiences in machine 
shops and locomotive roundhouses. 

Mr. Hill was a member of the Engineers’ Club, of New 
York City, Vice-President and charter member of the 
Machinery Club, member of the Railroad Club and of the 
Campfire Club. In 1913 he was elected a member of 
the American Society of Mechanical Engineers, among 
his references being Thomas A. Edison and James Hart- 
ness. He was first and only president of the McGraw- 
Hill Book Co., chairman, Hill Publishing Co., Ltd. 
of London, and president, Deutscher Hill Verlag, A. G., 
Berlin, publishers of Maschinenbau, the German edition 
of the American Machinist. As a young man he was 
greatly interested in the National Guard, although not 
a member. During the last year he was Vice-Chairman 
of the Committee of Engineer Reserve Corps of the 
American Society of Mechanical Engineers, charged with 
the duty of working out the details of a plan to create a 
corps of civilian engineers for emergency service for 
the United States Army. 

The esteem in which Mr. Hill was regarded by his 
employees was put into words engraved on a bronze tablet 
Over an ornamental fountain presented to him soon after 
the new Hill Building was completed. This is the 
inscription : 

“Within this monument to independence, truth and 
service in engineering journalism the employees of the 
Hill Publishing Company have placed this tablet—an 
appreciation of the man and employer, John A. Hill.” 
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Shop Equipment News 


Heavy-Duty Projectile Lathe 


Although the lathe shown was designed particularly 
for the heavy duty imposed by shell turning, its rigidity 
and general operating details are calculated to provide a 
machine well adapted for a variety of other classes of 
work. 

In the headstock, to obtain unusual rigidity, the lower 
year casing is designed to form connecting members be- 
tween the front and rear main spindle and driving-shaft 
bearings, insuring a section free from longitudinal vi- 
bration. The spindle is of special steel, ground to stand- 
ard size and bored from the solid forging. It runs in 
renewable phosphor-bronze bearings. The thrust bearing 
is formed by alternately arranged heat-treated steel and 
phosphor-bronze washers. Driving gears on the spindle 
are of cast steel with cut teeth. The driving shaft also 
journals in bronze-bushed bearings. The two pinions 
are integral, being cut from a solid forging. They slide 
on a feather key and are operated by a hand lever. 

The proportions of the bed, combined with U-shaped 
internal bracing, provide rigidity. To facilitate quick 
removal of the tailstock, or turret, the bed is cut away 
at the rear end. 

The apron is shouldered into the carriage over its 
entire length. It is held by six screws. All apron gears 
are of steel; those running on steel studs are phosphor- 
bronze bushed. 

The tailstock is braced, and the construction of the 
nore clamp is such that the tailstock spindle is always 


in its correct position. The spindle is of large diameter 
and has a phosphor-bronze nut on a medium-pitch screw, 
which, with the large handwheel, facilitates easy drill- 
ing of holes of large diameters. Adjusting screws per- 
mit use of the tailstock for taper turning. The 
tailstock is moved along the bed by a removable pinion 
engaging the rack. 

The lead screw is of high-carbon steel, chased to stand- 
ard size. The nut is of the split pattern and is babbitted. 
Thrust in both directions 1s taken by heat-treated steel 
and phosphor-bronze washers alternately arranged. 

A wide variety of special equipment particularly adapt- 
ed for shell work can be supplied, a most noteworthy 
attachment consisting of a four-way turret tool post. The 
lathe may also be secured with four-speed selective head- 
stock and quick feed-change gear box. 

The machine, with 8-ft. bed, weighs 8,000 lb. It is a 
recent product of the General Ordnance Co., Denver, 
Colo. 

a 


Plain Bench Miller 


While primarily intended for light work, the machine 
shown is heavily proportioned for its size. 

The spindle is machined from a 3-in. solid steel bar 
and has a 34-in. hole taking a No. 10 Brown & Sharpe 
taper. The bearings are provided with adjustment for 
wear, and lubricated by a felt wick extending the entire 
length of the box and down into the oil wells provided. 
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HEAVY-DUTY SINGLE-PURPOSE PROJECTILE LATHE 


ars, 22 in.: swing over carriage, 13% In.; distance between centers, 3 ft. 2 In.; tu 
ahold 3 Abe Middle oulh 20 In.; ‘width of belt, 8 In.; feeds, 4, ds Iyqu in. per revolution; for cutting speed of 75 ft. per minute 


on 6-In. shell: main spindle, 44 r.p.m.; driving shaft, 220 r.p.m. 


ii in; pulle 


hole through spindle, 


170 AMERICAN 


The table has a T-slot through the center and is ar- 
ranged in a pan form to catch the oil and chips. The table 
is actuated by a steel rack and pinion with a hand lever 
on the pinion shaft which can be set so as to bring the 
handle in the most convenient position for the operator. 
A table stop is also provided. 

The part of the saddle that protrudes in front of the 
table is machined, making it convenient to attach such 


PLAIN BENCH MILLER 
Table 4 in. wide, 12 in. long: 3-step cone pulley in spindle; 


largest diameter, 8 in. for 2-in. belt 
fixtures as are often necessary in the manufacture of 
special classes of work. The knee is elevated by the hand- 
wheel underneath. . 

The machine is set in an oil-pan base and is regularly 
furnished in two forms—namely, with cone pulleys and 
countershaft, or with plain 6 in. diameter pulley on the 
spindle to be belted from a 6-, 8- or 10-in. pulley under 
the bench. On the latter the belt is entirely incased 
within the machine by guards and hood, the belt passing 
down through a special pan. 7 


. 
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Electric Test Indicator 
The feature of the universal test indicator shown is the 
electric-light attachment designed to avoid eye-strain and 
insure certainty in watching the contact of the needle 
of the surface gage with the work to be accurately finished. 


UNIVERSAL ELECTRIC TEST INDICATOR 
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At the instant the ball point of the needle touches the 
highest point of the job, either internal or external, the 
light in the end of the tube flashes, indicating the direc- 
tion in which the job must be moved. After the work is 
trued, the light will burn continuously. 

The lightest touch of the needle will cause the light 
to flash. The indicator is self-contained, as the battery 
to produce the light is inclosed in the main body of the 
indicator in direct contact with the bulb, without any 
wires or connectors, and can be renewed at small expense. 

As shown in the illustration, a holder is supplied to 
use the indicator in a toolpost where it would be in- 
convenient to use a surface gage. The tool is a recent 
product of J. G. Xander, Reading, Penn. 


Electric Rivet Header 


So much is said about electric spot welding that few 
realize that an electric machine may be used to advantage 
for heating and heading rivets, where spot welding is 
impracticable. Such a machine, used for riveting gears 
and plates together, is shown in Fig. 1. This machine 
is made by the Toledo Electric Welder Co., Cincinnati, 
Ohio. 

The rivets are inserted in the holes, each in turn placed 
under the dies of the machine, and the current turned 
on by means of a switch in the operating lever. In a 
fraction of a second the rivet is heated a bright red, the 


FIG. 1. ELECTRIC RIVET HEADING MACHINE 


operator pulls down on the handle, and the head is formed. 
The current heats the rivet from the center to the out- 
side, which is just the reverse of the ordinary way of 
forge heating. There is no overheating or burning of 
the rivet, as the operator turns off the current the in- 
stant he sees it is hot enough. 

A view of one of the gears riveted in this machine is 
shown in Fig. 2, and Fig. 3 shows some pieces that -have 
been riveted and the end rivets sawed endwise to illus- 
trate the perfect heads thus formed. 
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FIGS. 2 AND 3. SAMPLES OF RIVETED WORK DONE ON ELECTRIC HEADER 


By means of a special regulator at the side of the ma- 
chine the current is under control, and rivets may be heat- 
ed to a dull cherry red of about 1,200 to 1,300 deg. F. By 
changing the setting of the regulator they can be brought 
to a bright cherry red equal to about 1,500 or 1,600 deg. 
F. If desired, they may be heated still hotter, or about 
2,000 deg. F. The operator has the current under 
control, and any rivet of the same size will be heated 
to the same temperature in the same length of time. 

3 


Machinist’s Foot-Lever Vise 

A quick-acting machinist’s vise operated entirely by 
fuot power represents a recent development of Fisher & 
Norris, Trenton, N. J, The foot control is designed to 
enable both hands to be used freely in lifting and insert- 
ing work in the vise. 

The vise consists of a standard bench vise equipped with 
a pedal attachment which provides the movement for the 
jaw. It can be used with any bench, the length of the 
standard being varied to suit conditions. The use is 
made in a number of sizes. 

Large Shell Marker 

The machine shown represents the latest addition to the 
line of marking machines made by the Noble & Westbrook 
Manufacturing Co., Hartford, Conn. It has been devel- 
oped especially for marking the base ends of heavy shells. 


LARGE SHELL MARKER 


A platform or rack can be built on each side, and the 
shells will then roll into the machine. Only a few sec- 
onds are required for the marking, after which the oper- 
ator pulls the lever provided with cam adjustment, which 


automatically raises the shell from the machine, and an- 
other shell falls into place. 

Another feature is in the die. Each letter is separate 
in the machine and can be removed or replaced without 
substituting a new die. 

The machine runs by power with tight and loose pulley, 
and no countershaft is required. 

& 


Universal Test Indicator 


The universal test indicator shown requires little ex- 
planation as to design and application. 

The contact point can be turned to any desired position 
in relation to its axis, in order to provide readings for the 
wide variety of work to which a tool of this kind can be 


UNIVERSAL TEST INDICATOR 


applied. To reverse the direction of the reading, it is 
only necessary to grasp the indicator by the two ears, 
shown projecting from the indicator body. 

A friction device protects the contact point from ac- 
cident, so that if the work to be tested is jammed or 
pressed too hard against the contact point the latter 
automatically swings out of the way. 

The scale is graduated in thousandths, with divisions 
7g In. apart. All bearings are bronze-bushed to prevent 
sticking. 

The indicator 1s a recent product of Johnson & Miller, 
42 Murray St., New York, N. Y. 

% 


Four-Spindle Miller 


The four-spindle miller shown is a recent adaptation 
of the drilling machine made by the Moline Tool Co., 
Moline, TH. 

The spindles are driven by the standard spiral drive 
incorporated in the drilling-machine line made by the 
builder mentioned. The heads are traversed to and from 
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each other by right and left cam grooves in a shaft below 
the driving spiral. Hand feed only is provided, as opera- 
tions ordinarily done on a machine of this kind are 
light and quick-action and power feed seldom necessary. 


SPIRALLY DRIVEN FOUR-SPINDLE MILLER 


Table, 32x15 in.; length of rail, 3 ft.: maximum distance 
etween Spindles, 3 ft. 


Special heads with any desired arrangement of spindles 


can be provided. The table is plain or oil grooved and 
Is provided with T-slots, 


es 
Improved Oldham Coupling 


Often a simple modification in an old, well-known but 
only partly successful device for certain purposes makes 
it completely serviceable in the newer applications. When 
we find such a development, we are apt to ask why no 
one thought of it before. 

The Oldham coupling has been known for generations, 
Its early applications were on transmission shafts in 
mills and on Propeller shafts of steamships. To a lim- 
ited extent it has been used in genera] machinery. In 
its regular form the jaws are straight-sided and fit into 
8rooves of similar shape. There must of necessity be 
some looseness between the male and female portions to 
permit movement, and as a result a greater pressure ex- 
ists on the largest periphery of the driving portion as it 
tends to take a position at a slight angle to the groove, 
and in effect produces substantially line contact. This 
results in quick beveling off of the outer driving face of 
the male portion and carries the point of contact back 
toward the center. Again thig process of wear produces 
a rounding or convex surface, and as the point of contact 
Moves toward the center the Pressure of driving constantly 
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increases, with the result that the old type of Oldham 
coupling may quickly become loose, rattle and cause 
trouble. As a result it has been substantially discarded 
from all points in automobile construction where a ma- 
terial movement of the floater exists, and its use has 
finally been restricted to places where a lack of align- 
ment of a few thousandths of an inch must be cared for. 

The Morse Chain Co., of Ithaca, N. Y., has just put 
on the market an improved form of this coupling pro- 
vided with a beveled driving member, which bears only on 
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IMPROVED OLDHAM COUPLING 


the adjoining sides of the beveled edges, the total angle 
being 15 deg. There is no bearing on the bottom, as it 
is cleared at this point for take-up purposes. The two 
members are held in intimate contact by spring pressure 
the amount required being about 5 per cent. of the total 
amount of the drive; that is, if the pressure on the 
sides is 100 lb., a spring pressure of 5 lb. will always 
keep contact. The device has been run up to 3,000 r.p.m. 
and is efficient for power transmission up to pressures, 
for phosphor bronze, of 250 lb. per square inch, and for 
hardened steel, or 450 to 500 lb. 


The illustration shows this coupling as part of an 
adjustable sprocket wheel for a chain drive. The amount 
of adjustment is enough to keep the chain at proper 
tension until the stretch is equal to the length of one 
link, A link is then removed and the adjustment of 
the sprocket set for the new chain length; further ad- 


justments are made as they become necessary through 
further stretch. 


eB 


Cast-Iron Castings, as indicated in a paper read before 
the International Engineering Congress, are chiefly used where 
Breat strength is not required of the material or where light 
Weight is not necessary, 80 that the weakness of the material 
can be allowed for by increasing the size of the sections. 
There are two Beneral classes of iron castings—plain gray 
iron and chilled iron, The latter material is produced by 
casting gray iron of suitable composition against heavy iron 
“chills,” whereby the part chilled is rendered extremely hard 
and, incidentally, brittle. The Somewhat gradual transition 
from chilled to &ray iron in the casting and the soft gray-iron 
Part of the piece give sufficient strength to the casting, as a 
whole, to prevent its breaking in 8ervice. Of course a casting 
chilled all the way through would generally be too brittle 
to be of any use. Chilled castings are largely used for car 
wheels; rolls for rolling-mill, paper-making and other ma- 


chinery: for wearing parts of crushing and grinding machin- 
ery, ete. 
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What's the Matter With Our 


Methods of 


Threading? 


By P. W. Apspott 


SY NOPSIS—A study of the various elements 
entering into the production of good threads, both 
tnternal and external, which points out the reasons 
for defects and the remedtes for correcting them. 
The taps and dies, the speed, the amount of metal 
removed at one cut, the size of the blank, the effect 
of the machine and lubricant are all considered, 
and the suggestions gtven should prove very help- 
fulin many shops. 


“What's the matter with our methods of threading?” 
Your editorial on page 1092 touches a very vital issue 
and one that has been neglected in most shops in this 
country. Yet the fundamental rules governing the pro- 
ducing of threads on threading or tapping machines, 
automatic or hand screw machines are no different from 
those for producing accurate turning, forming or ream- 
ing. But just as long as manufacturers of parts and 
machines could get by with the class of threading which 
they have been doing, this all-important subject has not 
had the study that other machine-shop operations have 
had. 

I have investigated the threading problem very ex- 
tensively and have seen the class of threading done by 
most of the representative firms in this country, and there 
are very few who really know the fundamental essentials of 
producing clean, accurately cut threads. Whenever ex- 
acting interchangeable threading limits are mentioned 
to the average firm doing this line of work, the first an- 
swer is, “Impossible!” The next is, “It cannot be done 
without hand dieing or hand tapping;” and the next, 
“Think of the cost!” 

Just as accurate work can be done in machining 
threads as on plain cylindrical work, at no greater cost 
than poorly cut threads and without the necessity of any 
hand work. The first item that needs consideration is 
the tap and die. Accurate work cannot be done with the 
commercial taps and dies sold by the tap and die manu- 
facturers at the present time. This condition is in a 
measure the fault of the users, as they have not been try- 
ing to produce high-grade threads, contending that they 
are doing as good threading as can be done and maintain- 
ing the attitude, “Threads is threads.” 

All of this munition and other work on which our 
manufacturers have found it necessary to do hand thread- 
ing or tapping could be done satisfactorily on the machine 
with the proper tools. The first thing necessary is to 
uve the correct dies and taps. In speaking of dies, round 
adjustable or button dies are meant, as they are the most 
economical for use on automatic screw-machine work up 
to 1 in. in diameter. 

SPECIFICATIONS FOR AccURATE Dies 


The following specifications will insure good results: 
The threads in dies shall be burnished smooth after hard- 
ening, to remove the hardening scale and to correct the 
lead. After this the dies shall be ground on outside 
diameter and on both sides true with pitch diameter. 


That means that they shall be ground from the thread 
itself. 

The die should be 0.005 in. oversize on pitch diameter, 
as a die can be closed to make the thread smaller but can- 
not be opened successfully to cut a thread over the size 
the die was originally made. It should cut a thread 
whose lead will not vary over 0.002 in. either way, in 
one inch. The adjusting slot in the die will be a 60-deg. 
V and perfectly plain on the outside diameter, with no 
depressions for the points of the adjusting screws. Taps 
should be straightened after hardening, to be within 0.002 
in. on the pitch diameter and to show correct for lead 
within 0.002 in. either way, in one inch. 

For use in the automatic screw machine for accurate 
threading, the round adjustable or button die is the most 
suitable, self-opening die heads being applicable only to 
automatics on large, slow-moving work. 


DESIRABLE LIMITS OF ACCURATE WORK 


By accurate work I refer to threading or tapping done 
to the following limits: Pitch diameter to be within 
0.002 in. for size, and for lead to be within 0.002 in. 
either way, in one inch, up to 7% in. in diameter; beyond 
that a 0.003-in. limit on pitch diameter. There is not 
one thread maker in one hundred who could make parts 
commercially to these limits; yet it can be and is being 
done on a large scele by two manufacturers in the Mid- 
dle West, one e screw maker and the other an 
automobile manufacturer, representing both phases of 
the question. 

For hand screw machines the time element for thread- 
ing has to be considered, as time is lost in letting the 
die run off from the work; therefore it is an advantage 
to use self-opening die heads. However, the problem of 
cutting accurate threads with a die head is a much 
harder one. It requires more care to cut good threads with 
a self-opening die head than with round adjustable dies, 
as we then have the errors in the die head to contend 
with, particularly after it begins to wear. Die heads and 
taps are made which will give accurate results, but they 
cost more than many are willing to pay. 


Usrt RovuGHixGe AND FINISHING CUTS 


Coming to the question of roughing and _ finishing 
threads, no one would think of turning accurate plain 
evlindrical work without taking more than one cut. Yet 
the average manufacturer will scoff at the idea of taking 
roughing or finishing cuts on threaded or tapped work, 
as the force of habit is so strong. Tlis attitude is that as 
dies and taps are made to thread a piece or tap a hole 
in one cut, it ought to be done in that way. 

Accurate holes cannot be tapped in one cut, either by 
hand or machine, but they can be tapped with a rough- 
ing and a finishing tap, the roughing tap being 0.010 
in. smaller than the finishing tap. On large work of, 
say, 12 pitch, two dies snould be used—a rougher and a 
finisher—and there are very few automatics that cannot 
be rigged up to do this with the exercise of a little in- 
genuity. Some makers make a regular outfit ror an 
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extra threading spindle, which on the multiple-spindle 
machines means no extra time for doing the operation 
and gives a superior finish. 

The choice of lubricant is not so vital as is the matter 
of proper dies and taps and the holding equipment for 
them, for if the dies and taps actually cut, almost any 
lubricant will do. For screw stock, ordinary paraffin oil 
is as good as anything. For the low phosphorus and sul- 
phur and higher-carbon stocks, use any of the good min- 
eral lard oils and screw-cutting compounds. None of the 
fancy high-priced oils are needed. 

This so-called great question of lubricant has arisen 
from the use of taps and dies which do not cut, but push 
or force the metal off and out of their way. If the tools 
are actually cutting, all that is needed is something to 
keep the work and tools cool, the freer flowing the bet- 
ter—and lots of it. The correct method is to direct the 
oil under pressure through the threading spindle and 
out of the front, or cutting side, of the die, preventing 
chips from getting into the die and holder to clog and 
damage the die and threads. This is the fault with a great 
deal of our poor threading. 

The average manufacturer’s idea of a lubricant on a 
die is a small stream about 1% in. in diameter falling by 
gravity from overhead. For machine tapping, one or 
two squirts from an oil can are considered sufficient. 
But for machine tapping holes, say, up to 14 in., a 
stream about 3% in. in diameter under pressure should 
be directed on the tap at the edge of the hole. As for the 
lubricant’s affecting the size—if the die is actually cut- 
ting, any lubricant could be put on successive threads 
and they would all be of the same size, If there is @ 
variation from thread to thread cut with a die, the fault 
lies with either the machine or the holder, or there is 
a wide variation in the hardness of stock being used. 

THE QUESTION or CoffRect LEap 

There is just one thing that affects lead, and that is 
the tools doing the thread cutting. If the taps, dies or 
chasers have the correct lead, the work will also be cor- 
rect. I have seen different schemes tried for changing 
the lead of external threads cut with dies or chasers, with 
absolutely no results, the thread simply being distorted 
in form but the lead remaining the same. When a man- 
ufacturer starts to buy his dies and taps to lead specifica- 
tions he can forget his lead troubles. To know what one 
is doing on the lead question, means must be provided 
for measuring the lead. 

The saw-tooth gages are good, as they will show whether 
the lead is good or bad, but not how good or bad. By 
these gages I do not mean those that fold up like a pocket- 
knife, as they are only good to give the number of threads 
per inch. What is wanted are those about 1 in. wide and 1% 
in. long, with the teeth milled the ful] length. These give 
the operator the proper length to measure. They should be 
just as long as possible up to 1 in., which is plenty long 
enough. There should also be a lead-testing fixture in 
every department cutting external threads, This fixture 
reads the lead in thousandths, showing the error in a 
minimum of time. 

It is not cataloged, but it is the last word in lead 
measurement. If the lead on the thread looks bad to the 
operator with the saw-tooth gage, or at all off, he tries 
it in the lead-testing fixture; if it is beyond the limit, he 
removes the die and sets another. 
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There is a tendency to do threading too fast on mul- 
tiple-spindle automatics. This is usually the fastest oper- 
ation anyway. All the time possible that the other oper- 
ations allow should be taken for threading. If the other 
operations are shorter, they should be sacrificed rather 
than have the threading done beyond a sane, conservative 
speed. 

A little thought on comparing the accuracy wanted 
with the amount of stock removed will show the folly of 
trying to do threading at too fast a speed, and the same 
is true of tapping. It is very necessary that the proper 
size of tap drill or boring size he used for each size of 
hole to be tapped. This matter should be worked out 
very carefully, giving the maximum size of hole for 
each particular diameter and pitch. 

The same is true of the outside diameter, which should 
be turned smaller than the size of the screw—that is, the 
size for a 3¢-in. by 16-pitch screw would be 0.368-0.332 
in.; and for a 3-in. by 20-pitch screw, it would be still 
different. These sizes should be worked out carefully, 
as they are very important and materially affect the ac- 
curacy of the threads being cut. They should be held 
within a close limit. To the average screw maker or 
manufacturer, a 3-in. screw is one turned 3 In. with a 
pair of calipers set to a scale. It is Just as liable to be 
0.010 in. over as under. 

THE Sprine or Digs anp Die Heaps 

A die or die head is held together by parts that can 
spring under pressure, and this pressure is exerted when 
the die passes over the work. Naturally if the work 
Is oversize, more pressure is exerted, the die springs open, 


and the thread is large. If the next setting of the box 


tool is so that the work is small, the thread will be small 
also, as the die does not spring so much. For work up 
to 14 in. the outside diameter for threads should be held 
within a 0.004-in. limit; for 14 in. up to 1 in,,, within 
0.005 in.; and for 1 in. up, within 0.006 in. ~ 

Another factor along the same lines is the quality of 
stock. If this varies in hardness, the threads will vary 
also, due to the spring of the dies. Stock should be 
purchased to exact analysis and Brinnel hardness within 
reasonable limits for both bar stock and forgings. Ac- 
curate threads cannot be expected on forgings if the 
analysis is not the same in each lot, or if they have not 
been properly annealed or heat-treated to bring them 
within a close range of even temper or homogeneity. The 
same is true of the material to be tapped, if it is not 
even in temper or structure. 


Toots Strovtp Br HEtp ix ALIGNMENT 

The holes will also vary if the size of the tap drill hole 
varies. Tap drill holes should be held within a limit of 
0.004 in. up to 14 in.; and within 0.006 in., beyond that 
size. If the tap drill hole runs large, the tap will cut 
to size, but part of the thread will be lost. If it runs 
small, however, the tap will cut oversize, due to the 
crowding of the metal, even though the tap is properly 
made. The average manufacturer, if one size of drill is 
out of stock, decides that the next one will be just as 
good; and then he wonders at the variation in the size 
of tapped holes, 

Next in importance to the tools to do the work with 
is the manner in which they are held and how well they 
are kept in alignment. The average die holder on screw 
machines or turret lathes is usually in very poor con- 
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All 
parts are hardened and al] vital parts ground after hard- 


To make sure that the die wil] line up centrally, a plug 
should be made, hardened and ground. 1 
the cap, a projection on the end of the plug being ground 
the exact diameter of the outside diameter of the die. 


they just touch this plug, the plug is then unscrewed from 
the cap and the die pressed by hand inside the adjusting 
have to be used between the die 


ened and ground; and they should have long shanks so 
that they will not tip when the turret clamps tighten on 
them. 

It is of vital importance that the turret holes be in line 


with the work, as the less “float” you have to use in the © 


die holder the better the threads will be cut. For with 
the holder tipped at an angle when it starts on the work, 
to make up for nonalignment, the die will not cut prop- 
erly. If the die holder ig used in the type of automatic 
in which the die revolves, it is of prime importance that 
the spindle run true, and of equal importance that the 
work run true. Accurate threading cannot be done if 
either the work or the die Tuns out of true, yet in the 
average shop one will find both these errors existing. 

The same is equally true in the tapping of holes. The 
hole and the tap should be so held as absolutely to line 
up with each other, yet in the average shop this receives 
the least attention as long as the tap finally strikes the 
hole. That is all that is looked out for, and very little 
attention is paid as to whether the tap is straight or 
crooked. 


LITTLE TROUBLE WITH MACHINES TILEMSELVES 


We come next to the least of our worries in producing 
good threads—that is, the machine they are to be produced 
in. Accurate threading or tapping can be done in any 
of the recognized types of machine tools, providing they 
are in such condition that the spindle doing the thread- 
ing or tapping can be kept in alignment with the work. 
That is all that ig necessary. 

Most of the manufacturers making war munitions 
have learned that their thread cutting is not good enough. 
The next step will be for them to learn that it can be 
made good enough without hand dieing or hand tapping— 
that it can be done right in the machine. 

I would also call attention to the fact that there are 
inherent defects in both the V and the United States 
Standard forms of thread, preventing parts made to 
either of them from being as accurately fitting as they 
might be, owing to the interference at the top and bot- 
tom of the thread. No clearance is allowed in either. 
Some trouble is also due to the different tap and die 
manufacturers’ interpretations of these two forms of 
threads. The best way out of this trouble would be to 
use the form of thread that has been discussed in your 
columns under the title of “The Cadillac Form of 
Thread.” It has no interference, but fits on the pitch 
diameter. 
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PERSONALS 


Edward Kountz, who has been Seneral foreman of the Cin- 
cinnati Shaper Co., has been made acting Superintendent, 
Succeeding N. B. Chase. 

Maynard D. Church has been appointed chief engineer of 
the Terry Steam Turbine Co., Hartford, Conn. 


Cincinnati Shaper Co., Cincinnati, Ohio, has been elected vice- 
president and Seneral manager of the Fosdick Machine Tool 
Co. of that city, succeeding William Herman, who on account 
of {11 health has retired from active Management. 


[nny 
= 


OBITUARY | 


Austin D. Mixsell, vice-president and director of the Beth- 
lehem Steel Co. and president of the Dietrick & Harvey Co., 
of Baltimore, a Subsidiary concern, died Jan. 14, 

J. F., Conradi, 
tions Co., died in New York City on Jan. 


several years ago after 
Maxim-Vickers Co. of England. 


George H. F, Schrader, well-known inventor, and formerly 
President of A. Schrader’s Son, Brooklyn, N. Y., which was 
founded by his father in 1844, died en route from Iceland to 
Norway about two months ago. Mr. Schrader was inventor 
of the universally used valve for pneumatic tires. Since his 
retirement from active business he has devoted his time and 


Asa S. Cook, president and treasurer of the Asa 8. Cook 
Co., Hartford, Conn., died on Jan. 13. Mr. Cook was born in 


Screw machinery. 


Edward Wright, founder of the Wright Machine Co., and for 
half a century a resident of Worcester, Mass., died at his 
home in Worcester, Sunday, Jan. 9, 1916. Born at Glen Cove, 
Conn., in 1835, he began work at the early age of six years 
as a mill hand. He moved to Worcester in 1855 when he 
began his career asa mechanic and inventor. He was granted 
over 60 letters patents in 
countries, many of which are in extensive use at the present 


time. 
machinery, wool-carding machines, water-wheel and steam- 
He was the originator of the self-operat- 


Patterns for Temporary Work 
(Continued from page 165) 

heing applied, would there not be danger of their being 

flattened by accident of some kind or by the molder’s 

rammer ? 

A pattern of this kind should be made up of straight 
pattern form for standard use; but if wanted for use only 
once or a very few times, it could be made up to be swept 
out of sand, or it could be made up in skeleton form 
(much as Mr. Francisco describes, with the exception 
of the tin) and both core and mold strickled out. Flanges 
or any side or other outlet or inlet parts that come off 


loose might be held on the skeleton pattern by long dowels. 
Boston, Mass. JOHN ParKeEr. 


a 


and dates indicated: 
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Prices--Materials and Supplies 


Pig Iron—Quotations were current as follows at the points 


Jan. 21, Dec. 23, Jan. 22, 
191 1915 


1916 5 
No. 2 Southern foundry Birmingham.$15.00 $14.50 9.50 
No. 2 X Northern foundry, New York 19.75 19.00 4.25 
No. 2 Northern foundry, Chicago.... 19.50 18.00 13.00 
Bessemer, Pittsburgh ..........._.. 21.45 19.45 14,55 
Basic, Pittsburgh .................. 18.70 18.95 13.45 
No. 2 X, Philadelphia................ 20.00 19.50 14.25 
NO: 2, VAN CY i 6 c0 2 eke ee cbse. 18.50 18.50 13.00 
No. 2 Southern, Cincinnati........_. 17.90 17.40 12.40 
Basic, Eastern Pennsylvania.....__- 19.50 18:50 13.50 
Gray forge, Pittsburgh............. 18.45 18.10 13.45 


Miscellaneous Metala—The present New York quotations 
in cents per pound, with a comparison of practically a month 
and year ago, are as follows: 


Jan. 21, Dec. 23, Jan. 22, 
1916 5 19 


191 15 
Copper, electrolytic (carload lots)... 24.50 21.00 14.00 
T ne oe at die bey Jae renee ote? as 41.6214 38.75 34.75 
DCA Le ed ham ye Sees eoocereeahielis 5.90 5.40 3.70 
MVCLECE: eciitn oy gods ow sedom nw cccod was 19.00 18.00 6.75 
Copper sheeets base..............._. 30.50 26.00 19.00 
Copper wire (carload TOtS)n 6 Siete, 30.50 29.25 14.25 
Brass rods, base.................... 36.00 29.25 15.25 
Brass pipe, base.................... 40.00 34.00 14.25 
Brass sheets ....................... 36.00 29.25 14.50 
Solder % and % (case lots)......... 26.00 26.25 22.50 


In St. Louis, lead sells at 5.7712 and spelter at 18.75. Lake 
copper in New York is quoted at 24.50c. cash and delivery is 
not promised until July. 


Monel Metal—The following are the prices in cents per 
pound for mill lengths 8 ft. and over: 


10,000 6,000 2,000 Less Than 
Lb. Lb. Lb. 500 Lb. 500 Lb. 
ofa Size ofaSize ofa Size of a Size ofa Size 
Size, In. and Over and Over and Over and Over and Over 
Rounds—Squares 
tO. @Waeica< 31.50 32.00 32.50 33.00 36.00 
to i pene 31.25 31.75 32.25 32.75 35.75 
to 1%..... 31.00 31.50 32.00 32.50 35.50 
14% to 2%..... 31.75 32.25 32.75 33.25 36.25 
Rounds 
3 ,to 3y..... 32.50 33.00 33.50 36.00 37.00 
Squares 
De re iS nepolire 32.50 33.00 33.50 36.00 37.00 
Rounds 
31% to 34}8..... 32.25 32.75 33.25 35.75 36.75 
Squares 
3y6 to 348.2... 32.25 32.75 33.25 35.75 36.75 
Rounds—Squares 
4 to 4 i Ante 33.00 33.50 36.00 36.50 37.50 
5 to 64§..... 38.00 36.50 37.00 34.50 38.50 
-.  ... 36.50 37.00 37.50 38.00 39.00 
Flats ........... 32.50 33.00 33.50 36.00 37.00 


Flats not rolled wider than 6 in. or less than ¥% in. thick. 


rod 


For cutting to any specified length not shorter than 1 ft. 
add le. per Ib 


The scrap allowance is 18¢c. per Ib. delivered at works. 


Standard Pipe—On carload lots f.o.b. Pittsburgh, the 
discounts follow: 


r—— Black Galvanized 
Jan. 21, Jan. 22, San. 21, Jan. 22. 
1916 ° 1915 1916 1915 
%- to 2-in. steel butt welded 16% 81¢ 60% % 721 
21%- to 6-In. steel lap welded 7534 808 Bote Wee 


At these discounts, the net prices in cents per ft. follow: 
Diameter, In. 


We eee the kia wien hte Ie lane 2.76 2.20 4.54 3.15 
Do apps aati Wekiaace a eee a 4.08 3.24 6.72 4.67 
DM. Bel ere ee 5.44 4.38 9.09 6.30 
Tie enOetea an any Gee 6.60 5.25 10.86 7.55 
Be ee intone uae 8.88 7.05 14.62 10-15 
a oe enna otis 14.63 11.70 23.69 16.70 

DEmee eta kale em ret ae 19.13 15.25 30.98 21:80 
A ieee a 27.25 21/80 44.05 3100 
Do . siatanoearen taco tae 37.00 29.60 59.94 42/20 
6 Ft nea cia 48.00 38.40 77.76 54.60 


Cold Drawn Steel Shafting—From New York warehouse 
to consumers requiring fair-sized lots the price is 20°% off list. 


Sal Soda—These quot ti 
designated: Quotations are per 100 Ib. at the places 


NEW MOEN: a Re pues cdi ante achac’, 
PRUAGEIDNI A og sli aeons SON Res eae ie 


BE TRS AR BAERS GE Ae ce pata Pa arate ty te a Ge a 


Babbitt Metal—iIn New York, quotations are as follows 


BOSC BRAGG) wanes eds g 4s dane at 
Gonimerlal.erader diay. oe Ege ck phate 
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Hexagon bars 2c. per Ib. over corresponding size of round 
‘ . 
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Steel Sheets—The following are the prices in cents per 
pound from jobbers’ warehouse, New York: 


Jan. 21, Dec. 23, Jan. 22, 
1916 1915 1915 


No. 28 black........................ 3.50 3.15 2.60 
No. 26 black.....................002 3.40 3.05 2.50 
Nos. 22 and 24 black...............° 3.35 3.00 2.45 
Nos. 18 and 20 black..........1/.77° 3.30 2.95 2.40 
ING. 16 DIACK 7 ooo es cts un ore eke 3.45 2.90 2.34 
No. 14 black................ 0050003 3.35 2.80 2.25 
No. 12 black...................01007 3.30 2.70 2.20 
No. 28 galvanized............./° 777° 2.50 5.25 3.50 
No. 26 galvanized.................0° 5.20 4.95 3.20 
No. 24 galvanized........... 22000072 5.05 4.80 3.05 


Zinc Sheetsa—The following prices in cents per pound 
prevail at New York: 


Carload lots, f.0.b. mill.........00.00. 00. cece cece eee, 23.00 
dn CASS. NeW: VON: idea uae ee 24.00 
Broken lots, New MOR eect troy so PAL hea laden. 25.00 


Seamless Drawn Tubing—The base price per pound from 
New York warehouse is 3ic. for brass and 37c. for cop- 
per. For immediate stock shipment 3c. is added, which gives 
the following quotations: 


7-—Copper 7—— Brass —~ 
cy 21, Jan. 21, Jan.21, Jan. 21, 


Diameter, In. 16 1915 1916 1915 
Me tO 24s eo bos a cedinn 40.00 20.00 40.00 16.00 
DY h NesPa Naoko 2a, Nel GE eal A aes 40.00 21.00 40.00 17.00 
DR Sete tie ewan ia See ee 41.00 21.50 41.50 17.50 
Ae on ee eR eee Mae he ta 42.00 22.00 42.50 18.00 
BE eae ante hee. 44.00 23.00 44.50 19.00 
DN Nice eds rae eet eee Ly 46.00 24.00 46.50 20.00 
Be eer het tanec ek ose 47.00 27.00 47.50 23.00 
Mee cee Pees eee e ra a 49.00 29.00 49.50 25.00 
BR eid stn St, ale oe 91.10 31.00 51.60 27.00 


Old Metals—In New York, the following are the dealers’ 
purchasing prices in cents per pound: 


Jan. 21,1916 Dec. 23,1915 


Copper, heavy and crucible.......... 19.00 16.75 
Copper, heavy and wire....../1/°°°° 18.50 16.25 
Copper, light and bottoms........... 16.50 14.25 

CRO NORV Ying) 6 Mae ove ee paclia es 4.75 4.50 
WCAG CR eG sege te gouiec ane 4.50 4.25 
Brass, heavy ......002 2 022i iiitit? 12.50 11.25 
Brass, light .......000 000 Diiiitiiit: 10.00 9.25 
No. 1 yellow rod turnings...11//° 7! 12.50 11.50 
No. 1 red brass or composition turnings 12.00 11.00 
PNM os Poe ayn tee lee 12.00 11.00 


Coke—The following are prices per net ton at ovens, Con- 
nellsville, and cover the past four weeks: 


Jan. 1 Jan. 8 Jan. 15 Jan. 22 
Prompt furnace $3.00@3.50 $3.25@3.50 $2.50 $3.00@ 3.25 
Prompt foundry  3.50@ 4.00 3.50 3.75@4.00 3.50@4.00 


Steel Shapes—The following prices in cents per pound are 
for angles 3 in. by % in. and larger and tees 3 in. and larger 
from jobbers’ warehouse, New York: 


Jan. 21, Dec. 23, Jan. 22, 


1916 1915 1915 
Steel angles, base................... 2.50 2.40 1.85 
Steel Ts, base........//222 0000200007 2.55 2.45 1.90 
Machinery steel (bessemer)......... 2.50 2.40 1.80 


Tin Plates—The following prices are in effect from ware- 
house, New York: 


Coke tin Plate, 14x20: 


PORES cia esta ahs teiacd aM aut GG out acted a af 6 tt as he $4.45 
VC MOTD emtcg ee iigerm ee ee ee 
Terne Plate, 20x28: 
Base Net Base Net 

Weight Weight Coating Price Weight Weight Coating Price 
100-Ib. 200 8 8.30 Lc. 226 20 $13.50 
Lc 214 8 eiee 1c, 231 25 14.25 
LX. 270 8 10.60 Lc. 236 30 15.50 
Ic. 218 12 12.00 Lc. 241 35 17.00 
Lc. 221 15 13.00 Lc 246 40 19.00 


Roll Sulphur in 360-1b. bbl. sells in New York at 
$2.15 per 100 Ib. 


Cotton Waste—In New York, the prices in cents per 
pound are as follows: 
8.50@ 9.50 


Ot iat eet et Oe et sh ae Bisse ae eucas nails 
6.50 @ 8.00 


PME ESS EER, Ole TBs TS) Ce SIS S'S sca te eh AA “eles wea se vel peecb esl gle vei 


Copper Rivets from warehouse, New York, sell at 35 
and 5% off list and burs at the net list price. 


Antimony—For Chinese and Japanese brands the quota- 
tion is nominal at 43c. per lb., duty paid. 
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Welding Material (Swedish)—Prices are as follows in 
cents per pound f.o.b. New York: 


Welding Wire Cast-Iron Welding Rods 


%, 4], tes \, 33 {esse 8.50 y% by 19 in. lon’ Selous 6) & 22.00 
No. 8, §; and No. coves 9.25 by 12 In. long...... 26.00 
ee ee re ee ee 10.00 by 19 in. long...... 20.00 
No a ok oi wrrtteee oe by 21 in. long...... 20.00 
No VE D7 BPG vess-+++ 14-09 vanadium Wire in Coils or 
N62 20" Sieh oe tanga bs 16.00 Sticks 
: 

Special Welding Steel ER amines ne cea sank ee: fa 
oo Re tar PE ena CP a 33.00 i ors hana ahem era Oh ots tte ere 14.00 

Rade he, Sd the erate arene 3G) 55 eth 30.00 Basket tdces “ive agen eh eee ss OO 

Be etl a tan sale sah Mes ke eRe ce hae a ph as 28.00 and larger.......... 11.00 


These prices are subject to change according to quantity 
and shipment desired. 


Wrought Washerrxz—From New York warehouse, the base 
price on fair-sized orders is $4.50 from list price. At this rate 
the following prices hold in cents per 100 Ib.: 


Diameter, In. Diameter, In. 


ies Sacerercewe as eine $9.50 Be cere wh wb Oe eee $4.80 
BE hei hh ete) a 7.70 Pa ee se eee 4.70 
Gee etch see es 6.90 ean pie See Tae nei 4.60 
Pe eee ee 6.00 2%, 2%, 2%. 0 lille, 4.50 
1% Pada eters ee 5.30 3%, 4, 4%, 4% 5.00 
DR. race ce Matt ae one anaes 4.90 3; Say Sb eee daa we cakes 4.70 


For cast-iron washers, the base price is $2.50 per 100 Ib. 


Carriage Bolts—On % by 6 In. and smaller 60 and 5% 
off list is allowed: for larger and longer sizes 50 and 5% off 
list is charged. For fair-sized orders from New York ware- 
house the following net prices at this rate would be charged: 


ree —_ Diameter — 


Length, In. y% Ys % 1s % 5 y% 
Vie’. haa eh ie ead $0.38 $0.53 $0.72 $1.05 ee a evecs ali cae 
Bec ibe be dod 150 te eons .41 .58 18 1.14 Seeiore ene ee 
i ne eee ee .46 .62 .84 1.24 $1.54 $2.73 $4.04 
3 ese ig ea ate Ste .49 .67 .90 1.33 1.68 2.91 4.28 
Se. we Cree ee te Ss .53 il 97 1.43 1.81 3.09 4.51 


Machine Bolts—From New York warehouse, the base 
price for fair quantities are as follows: From Bs. in. by 4 in. 
and smaller, 60 and 10% off list is discounted; for larger and 
longer sizes up to 1 in. by 30 In., 50 and 10% is allowed. At 
this rate prices per 100 are as follows: 


Diameter 
Length. In. 1% x 5 % 1 In. 
Bee Be eek ee ete dork $0.61 $0.86 $2.34 $3.47 $4.73 $6.80 
De, adsense nay ecipn ates tatiana g .64 92 2.51 3.71 5.04 7.20 
Oe: 6 eee ead « .67 .98 2.68 3.96 5.36 7.61 
So) fetus eee SY see .70 1.04 2.85 4.21 5.67 8.01 
Se a ee ere ene 13 1.09 3.02 4.46 5.99 8.42 


Base prices on other sizes would be as follows: 1% and 1% 
in. by 3 in. and up to 12 in. take 40% off list. On longer 
lengths a special pound price is quoted. For cold punched 
square nuts, 40% is discounted from Iist; for hot pressed 
hexagon nuts up to 1 in. by 30 in., 506; up to 1 tn. diameter, 
cold punched nuts, 40%. Buttonhead with hexagon nuts, 40% 
off list, as do hexagon head with hexagon nuts. 


Tap Bolts—The following prices are base per 100 for fair- 
size orders of tap bolts with hexagon heads, delivered from 
New York warehouse, the present discount being 25% from 


list: 
ag da ee Diameter 
o et er——_—_—_—_—_____—__ 
Screw ly fs % 16 1% 58 % 5% 1 
» ae $0.73 $0.95 $1.11 $1.32 $1.65 $2.47 $3.47 $4.95 36.60 
1s . 86 061.03 1.17 1.39 1.73 2.57 3.59 5.12 6.81 
2 : 91 1.05 1.23 1.47 1.82 2.67 3.71 56.28 7.01 
2y~« 95 1.10 1.29 1.54 1.90 2.77 3.84 5.45 7.22 
2 99 1.15 1.34 1.62 1.98 2.87 3.96 5.61 7.43 
2% = 1.93 1.20 1.40 1.69 2.06 2.97 4.08 5.78 7.63 
3 : 1.07 1.25 1.46 1.77 2.15 3.03 4.20 5.94 7.84 
3%. rats 1.30 1.52 1.838 2.23 3.17 4.33 6.11 8.04 
31%. eee eee 1.58 1.91 2.31 2.27 4.46 6.27 8.25 
3% usta eee ee 1.99 2.39 3.37 4.58 6.44 8.46 
4 Z oo ‘Sack oe 2.47 3.47 4.70 6.60 8.66 
Coneh or Lag Secrews from New York warehouse s3ell 


at 65 and 10% from list. This is for fair-sized orders and at 
this rate the following net prices per 100 hold: 


Length, ————_ Conical or Gimlet Point———_——_—_, 
In. 1g and is %% r i and 5 % 4 1 
oe et eee $0.69 $0.85 $0.99 $1.18 een coy. . Ske aoe 
2 Bate crnoee 17 93 1.09 1.29 $1.89 Bete ke si 
C10 (5 kee e eS 83 1.01 1.19 1.41 2.05 $2.90 ... ... 
So! ed oes .90 1.10 1.29 1.52 2.21 3.12 $4.73 ... 
pe ae ae ee .96 1.18 1.40 1.63 2.36 3.34 5.04 $6.93 
, rr were 1.02 1.26 1.50 1.75 2.52 3.56 5.36 7.34 
i a ee 1.09 1.34 1.60 1.86 2.68 3.78 5.67 7.75 
ee re 1.15 1.42 1.70 1.98 2.84 4.00 5.99 8.16 
Sere 1.21 1.51 1.80 2.09 2.99 4.22 6.30 8.57 
GBs Kare 1.28 1.59 1.90 2.20 3.15 4.44 6.62 8.98 


WNaftlea—Wiire nails f.o.b. Pittsburgh sell 


convenlence. 

Swedish (Norway) Iron—This material sells at $4.25 
base per 100 lb. f.o.b. New York. In coils an advance of 50c. is 
charged. 

Wire Rope—On this material the following discounts are 
for warehouse delivery, New York: 

GRIVANifGd os 624 EEE EEA Oe ES -- S65 and2%% 
Bright ........- eye aot ce ee ee ee ee ee ee ee 50 and 2%% 
Special brands, bright ........................ 40% 


at $2.10; al- 
vanized 1 in. and longer, $4.10, and shorter, $4.60. These prices 
are to regular customers and delivery is made at the mill's 
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Nuts—On hot pressed nuts $3 off list is allowed and on 
hexagon $3.20. At this rate the base price per 100 1b. for fair- 
sized orders from New York warehouse is as follows: 


etek Pressed Square Hot Pressed Hexagon 


Shor Short 
Diam Blank Tapped Diam. Blank Tapped 
Me ee iol ee bea ee $12.00 re ee eee re wits s 17.70 
Seite REL ae $8.00 9.50 if Sidvanmatve tater: Cams eee 
Sheek ccs te eae hr 6.00 6.90 Yeo... ........ $6.40 7.40 
sie Seieee anes eH Bo 1% el : 1y Ps 5.20 5.80 
Bat Sat atelier cag ke ’ : , ‘ : 5.10 5.70 
Lie 156, 11d, 2 4:40 4:80 2 Rien nee 5.90 
ee eee a) : Pvbwteternses Sal 7.30 
2k Sader artis cae ad 4.80 5.40 : 


Semifinished nuts are sold at 70 % from list price. 


On cold punched square nuts $3 from list is deducted and 
on hexagon $3.75. At this rate the base price on fair-sized 
aad from New York warehouse is as follows In cents per 


-—— Square —~ r—— Hexagon—_ 

Bolt Blank Tapped Blank apped 
WES i Be nee Popeye cele he 17.00 19.00 23.25 25.75 
¥ ee ee ee ae eee 15.00 16.50 20.25 22.25 
Baa a is Melek EOS ae I ae 11.50 12.60 14.75 16.35 
iy er ne ae Es 11.00 11.90 14.25 15.55 
bates & ivniaaia Cate ak Soe & cate eee esa 8.30 9.00 10.25 11.25 
M4 witha iis evdee St Garereng ania g, tingese 8.30 8.90 10.25 11.15 
a Soigh he Ati eri Na tee tke tg ae A 7.00 7.50 8.75 9.45 
Gs Vota aot a aac oes Skee 6.70 7.10 7.65 8.25 
De OB ihe Bb end oes eae asta 6.60 7.00 7.35 .95 
| mere ree a pees ee 6.60 7.00 7.35 7.95 


The base price for fair-sized orders of case-hardened nuts 
from New York warehouse is 70% from list price. 


Rivetz—The followin 


are the base quotations for f 
quantities from New Yor ? air 


warehouse: 
Discount from List 


Steel and smaller....................4. 65 and 10% 

ITN GE, 5405 binges eee otic Su ean nace ok 65 and 10% 
Price per 100 Lb. 

Button heads, 4%, %, 1 in. diam. by 2 in. to 5 in. $4.25 

Cone heads, same sizes.............c..cc-cccce 4.35 
Extra per 100 Lb. 

1% to 1% in. long, all diameters.............. 0.25 

ié in: CIaMeter” 6 23 se ocete oo ado a hed Wace Ba be 0.15 

ins Gia meter 25255-66645 oss Sie hard Me eae he eS 0.50 

1 in. long and shorter........................2.. 0.50 

Longer than 5 tin..... 0... 0 ee cee ee ee, 0.25 

Less than kegs.............. 000. c cece cece eee. 0.50 

Countersunk heads ................00 000 cee eee 0.50 


Turnbuckles—From New York warehouse, on sizes smaller 
than 1% in. diameter, 50% off list is charged, and on 1% up 
to 2 in. diameter 40%. At this rate prices follow: 


Size Size Size 
Bee tue Sete $0.20 ee $0.375 1% ......... $0.90 
eh et tere OY. fo 440018 ITT! 1.05 
ee eee de 930 ay 50 1M lt 1.20 
At i 25 4am Wy Ag 135 
Bene Ce "39 Bei ie Sh. 0 ee 1.59 


These prices are for buckles having right and left stub 
ends and with openings between the heads measuring 5% In. 


Bolt Esrdsa with hot 
of 50 and 10% from list price. 
from New York warehouse. 


pressed nuts sell at the base price 
This is for fair-sized orders 


Boller Tubes—From Pittsburgh the following are the 
less-carload basing discounts for lap-welded boiler tubes: 


1% and 2 Rs ied » 55% $=3% to i We eae 64% 
2 Nie ok 2s ge aan 52% 5 and 6 Iin.............. 57% 
2% and 2% iIn......... 5&% tO 2S A 3 oe Ss 546% 
3 and 3% In......... % 


These discounts apply to standard gages and to even gagee 
not more than 4 wages heavier than standard. For long tubes 
charge 10% net extra as follows: 1% in. size over 18 ft. and 
not exceeding 22 ft.; 2 to 3 in. sizes over 22 ft. and not exceed- 
ing 24 ft.; 3% to 13 in. sizes over 22 ft. and not exceeding 25 ft. 


Linseed Oi1l—Raw, in barrels sells at 77c. per gal. and in 
5-gal. cans at 87c. Boiled, it is 1c. per gal. higher. 


White Lead, dry and in oll, in cents per pound sells as 


follows: 

DOOSIDS KOR 2255 co eee od aS ae ba ee ee eee see 8.25 

25- and 50-lb. kegs. ..... 0... ce ee ee 8.50 

DO eels MOR ic cid a oa tr Bee wee & ond o eae deeds eee 8.75 

De 00) a1D. CAN S6 6s..6 vidas ts a ee Paes Aiea ates was 10.25 
Red Lead, dry, in cents per pound sells as follows: 

TOO] Ds. KOR ic wens Hak ge odes Pade ha awe o6-S Se Se See ds 8.25 

20-5 End. -50-1b:. KOt S82... ¢cacnic.d oa eas bas eee eee 8.50 

NLD. OR dans os Sees ol alin th kA Oa OA Ae ees was As 8.75 
In ofl, the price in cents per pound is as follows: 

TOO=1D:. KOR o5 rss os SEE ee ee RO Ole ES ER OS ees 8.75 

25-8nd -60-1D.- OMS 2 k6 co eb. gr Gies Hod ROSS OPE we Me aoe 


12%-lb. keg 


Cr ey 


Bar Iron—Prices are as follows in cents per pound at 
the places named: 


8 Wie SEs Soe ee er es Nk ere Soe eh Guin nes 2.10 
Nee byeen. eh eatts oti ph oe, oa. ta keng Be teh oa a pace ane 2.2044 2.25 
From storehouse, New York..............c0c0008 2.50@ 2.60 


Copper Sheets—In New York, hot rolled 16 oz. (large 
lots) base per lb. is 30c.; cold rolled, 14 oz. and heavier, add Ic. 
extra per Ib. to the above; polished takes lc. per sq.ft. extra 
for 20 in. widths and under; add 2c. per sq.ft. for over 20 In. 
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New and Enlarged Shops 
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If you are in need of machinery or supplies, the first thing to do is to consult the Buying 


Section. 


if you cannot find just what you want, send us particulars, and we will be 


glad to publish it free of cost, thus putting you in touch with reliable manufacturers. 


METAL WORKING 


NEW ENGLAND STATES 


The Edison Electric Illuminating Co., 39 Boylston St., Bos- 
ton. Mass., has awarded the contract for the construction of 
a ractory at Boston. Estimated cost, $15,000. 

The Overland Stores Co. plans to construct a garage at 
109 Brookline Ave., Boston, Mass. 

Fire recently damaged the factory of Cornelius W. Walls, 
manufacturer of architectural iron, 44 Lagrange St., Worces- 
ter, Mass. Loss, $7,000. 

Ellen French Vanderbilt has awarded the contract for the 
construction of a 2-story, 50x100-ft. garage at Newport, R. I 
Estimated cost, $20,000. 

Eugene A. Burnham, Pawtucket, R. I., 
contract for a machine shop on Central St. 

Plans are being prepared for the construction of a 3-story, 
63x98-ft. factory at Bridgeport, Conn., for the Blue Ribbon 
Auto and Carriage Co. 

The R. E. Parsons Co., Bridgeport, Conn., has purchased 
a site at North Washington Ave. and Frederick St. on which 
it plans to construct an iron foundry. 

The Alloyed Metals Co., New York. N. Y., has purchased 
the plant of the United Foundry and Machinery Co. East 
Bridgeport, Conn., Bridgeport post office, and will build a 
1-story, 95x100-ft. addition. 

Plans are being prepared for an addition to the plant of 
the Hopkins & Allen Arms Co., Norwich, Conn., to be used as 
a gun factory. 

The John Underwood Co., New York, N. Y., operating a 
factory at Hartford, Conn., for the manufacture of adding 
machines, has been reorganized with $3,500,000 capital stock. 
The company plans to remove its factory at Brooklyn, N. Y., 
to Hartford and combine it with the local plant and also con- 
templates the construction of a new plant. John T. Under- 
wood and E. C. Eachel are interested. 


MIDDLE ATLANTIC STATES 


The contract has been awarded for the construction of an 
addition to the foundry of the American Radiator Co., Elm- 
dale Ave. and New York Central R.R., Buffalo, N. Y. Esti- 
mated cost, $50,000. Noted Jan. 6. 

The Ferguson Steel and Iron Co., Buffalo, N. Y., is enlarg- 
ing its plant. 

J. H. Willlams & Co., manufacturer of drop forgings, New 
York, N. Y. (Borough of Brooklyn), has awarded the contract 
for several additions to its plant at Buffalo, N. Y. 


The contract has been awarded for the construction of an 
addition to the plant of the Geneva Cutlery Co. Geneva, 
N. Y., manufacturer of razors, shears, ete. L. H. Henry is Mer. 


The George Haiss Manufacturing Co., 141st St. and Rider 
Ave., New York, N. Y. (Borough of Bronx), will construct a 
l-story brick factory at Canal St. and 141st St. for the man- 
ufacture of coal-handling machinery. Estimated cost, $3,000. 


Plans are being prcpercd by Brook & Rosenberg, Arch., 
350 Fulton St., New York, N. Y. (Borough of Brooklyn), fora 
2-story garage for William B. Storer, 430 Atlantic Ave. Esti- 
mated cost, $20,000. 


Thomas F. Devine, 83 West End Ave. New York, N. Y. 
(Borough of Manhattan), will construct a 5-story, 75x100-ft. 
garage. Estimated cost, $50,000. 


The R. E. Dietz Co., manufacturer of lanterns, Greenwich 
and Laight St., New York, N. Y. (Borough of Manhattan), has 
acquired a building adjoining its present factory and will 
equip it for the manufacture of its specialty. John E. Dietz, 
Vice-Pres. and Gen. Mer. 


A 3-story factory will be constructed on Cherry near Main 
St., Niagara Falls, N. Y., by the Trigyzer Lock Co. 


Plans have been prepared for the construction of an addt- 
tion to the plant at Oswego, N. Y., of the New York Air Brake 
Co., 165 Broadway, New York, N. Y. Estimated cost, $50,000. 


The contract has been awarded for the construction of a 
group of factory buildings at Poughkeepsie, N. Y., for the 
Percival Smith Co., manufacturer of automobile accessories. 
Estimated cost, $100,000. Grant Smith is Pres. 


The contract has been awarded for the construction of 
several additions to the plant of the Gleason Works, Univer- 
sity Ave., Rochester, N. Y., manufacturer of gear generators. 


Bids are being received by the Dvnetto Electric Co., Wolf 
and Park St., Syracuse, N. Y.. for the construction of an addi- 
tion to its plant. Estimated cost, $4,000. Noted Jan. 13. 


The contract has been awarded for the construction of 
additions to the pant of the Globe Malleable Iron and Steel 
Co., Syracuse, N. Y. 

Sanderson Bros. Steel Co., 104 Magnolia St., Syracuse, N. Y., 
will rebuild its mills. Estimated cost, $500,000. E. I. French 
is Gen. Mer. 


has awarded the 


The Electro Dynamic Co., Bayonne, N. J., manufacturer of 
interpole motors, has awarded the contract for the construc- 
tion of an addition to its plant. 


The contract has been awarded for the construction of a 
group of factory bulldings for the Samuel L. Moore & Sons 
Corporation, a subsidiary of the Bethlehem Steel Co., at Eliza- 
bethport, N. J. (Elizabeth post office). Estimated cost, $1,- 
000,000. Noted Dec. 30. 


Fire, Jan. 10, destroyed the automobile body and carriage 
manufacturing plant of D. B. Dunham & Son, Inc., Newark, 
ae Loss, $30,000. The plant will be rebuilt at a new loca- 


The Orange Manufacturing Co., Newark, N. J., manufac- 
turer of badge bars and similar specialties, will {improve its 
plant on Emmet St. 


William Reinhardt, Newark, N. J., will construct a garage 
and repair shop on North 3rd St. 


The Sloan & Chase Manufacturing Co., Newark, N. J., man- 
Sra of machinery, will enlarge and improve its plant on 
e. 


The contract has been awarded for the construction of an 
addition to the plant of the Zeh & Hahnemann, Ave. A and 
Vanderpool St., Newark, N. J., manufacturer of presses, auto- 
matic sheet metal, machinery, etc. 


Fire, Jan. 10. destroyed the automobile and motor-boat 
repair plant of Brunt Bros., Rahway, N. J. Loss unknown. 


The American ee Co., a subsidiary of the American 
Steel Corporation, will improve and enlarge its plant at Tren- 
ton, N. J. Estimated cost, $500,000. Alfred C. Funk, Gen. Mer. 


A company is being organized at Apollo, Penn., with $500,- 
000 capital stock to be known as the Apollo Electric Steel Co. 
The new company plans to construct a plant for the manufac- 
ture of alloy and tool steels. Robert Lock and J. Arthur 
White, Pittsburgh, Penn., are interested. 


The contract has been awarded for an addition to the 
plant of the Donaghmore Iron and Steel Co., Lebanon, Penn. 


Plans are being prepared by F. P. Kellar, Arch., for a 
Rel ee ba Penn., for J. F. Forsythe. Estimated 
cost, 5, ; 


The contract has been awarded for the construction of an 
addition to the plant of Henry Disston & Sons, Inc., Tacon 
St., Philadelphia, Penn., manufacturer of saws. Noted Dec. 16. 


The Miller Lock Co., Philadelphia, Penn., has awarded the 
contract for the construction of a 1l-story, 70x195-ft. factory. 
Estimated cost, $23,000. Noted Dec. 23. 


Al-story, 100x120-ft. garage will be constructed at Wayne 
Ave. and Louden St., Philadelphia, Penn., by Simons & Arnold. 


The P. M. Walton Manufacturing Co., Philadelphia, Penn., 
recently incorporated with $31,000 capital stock, will establish 
a foundry and machine shop. Wray C. Arnold, 121 North 
20th St., Philadelphia, is interested. 


Hubbard & Co., Pittsburgh, Penn, is in the market for a 
punch and shear power press of about 500 tons capacity, an 
upright hammer from 90 to 120 lb. capacity, small electric 
hoist from 500 to 1,000 lb. capacity and 1 or 2 inclinable power 
presses weighing from 4,000 to 8,000 lb. 


The Pittsburgh Gear and Machine Co., Pittsburgh, Penn., 
recently incorporated with $20,000 capital stock, is building a 
plant at 27th and Smallman St. for the manufacture of cut 
gears. Frank H. Rea and John Jackson, interested. 


Plans have been prepared by William A. Fink, Arch., 426 
Franklin St., Reading. Penn., for a 4-story, 100x210-ft garage 
for the Arcade Garage, Reading. Estimated cost, $20,000. 
William Young, Reading, is interested. 


George Wood, Wawa, Penn., has awarded the contract for 
the construction of a garage. Estimated cost, $60,000. 


The Jones & Laughlin Steel Co. has awarded the contracts 
for the construction of a pipe plant at Woodlawn, Penn. Esti- 
mated cost, $3,000,000. Noted Sept. 30. 

The Penn Foundry and Manufacturing Co., Reading, Penn., 
manufacturer of gray-iron castings, etc, recently incor- 
porated with $15.000 capital stock, is in the market for a 
second-hand jib crane or traveling crane and a second-hand 
mono-rail hand hoist for the foundry which it has established 
at Wyomissing, Penn. Edward K. Mark, Mer. 

Plans are being prepared by J. A. Dempwolf, Arch., Cassat 
Bldg., York, Penn., for a 3-story, 60xS85-ft. mareee for R. P. 
Anderson, 56 South George St. Estimated cost, $15,000. 


The Delaware Steel and Ordnance Co., Wilmington, Del., 
will expend about $10,000 for improving its plant. H. T. Wal- 
lace is interested. 


The Baltimore Oil Engine Co., Baltimore, Md., is having 
plans prepared for two 1- and 2- story, 100x150-ft. factory 
buildings. A. W. Gieske is Pres. 


A machine shop will be established at Whitmore and West- 
wood Ave., Baltimore, Md., by the Consolidated Engineering 
Co., Calvert Bldg. 


SOUTHERN STATES 


The Pulaski Iron Co., Pulaski, Va., will construct a new 
blast furnace. Horace L. Haldeman, Real Estate Trust Bldg., 
Philadelphia, Penn., is Pres. 


January 27, 1916 


ane Bichmond yore ines verporction, Hichmond: Va. will 
construct an a on to its machine shop at Ac : 
Estimated cost, $7,500. E ee-ehaton 


Carl Reger, Arch., 83 West Virginia Traction Bldg., Mor- 
gantown, . Va., igs preparing plans for a 2-story, Fox90-ft. 
parece for the West Morgantown Improvement Co., Morgan- 
own. 

The Louisville & Nashville R.R., Louisville, Ky., plans to 
improve and ene its shops at Pensacola, Fila. W. Hz. 
Courtenay, Louisville, Ky., Ch. Engr. 


The Tampa Foundry and Machine Co., Tampa, Fla., will 
construct a reinforced-concrete machine shop. Estimated 
cost, $10,000. 

The Standard Foundry Co., Anniston, Ala., is in the market 
for 2 power drill presses, 28- to 32-in., new or second-hand. 

The Ingalls Iron Works, Birmingham, Ala., will construct 
several additions to its plant. Estimated cost, $50,000. 


The New Orleans Steel and Iron Co., 610 Audubon Bldg., 
New Orleans, La., recently incorporated with $100,000 capital 
stock, plans to establish a rolling mill at New Orleans. B. W. 
Seidel, Pres. 

Press reports state that a factory will be established at 
Chattanooga, Tenn., by W. B. Boaz, Hamilton, Ohio, for the 
manufacture of heating equipment. 


L. L. Stone plans to construct a garage and repair shop at 
Pikeville, Ky. 


MIDDLE WEST 


The Ford Motor Co. will construct a 2-story, 50x120-ft. 
garage at 87 Bowery St., Akron, Ohio. Estimated cost, $30,000. 
Ww. A. Johnson is interested. 

Plans have been prepared by B. F. Goodrich Co. for the 
construction of a 6-story garage on South Main St., Akron, 
Ohio. Estimated cost, $450,000. 

The Buckeye Twist Drill Co. is constructing an addition to 
its plant at Alliance, Ohio. Noted Jan. 20. 


The Sterling Nail Co., Ashland, Ohio, is in the market for 
machinery for coating of nails with cement for use in the 
manufacture of boxes. 


It is reported that plans are being prepared for the con- 
struction of a 4-story plant for the Sommer Motor Works at 
Bucyrus, Ohio. 


Plans are being prepared by Bert L. Baldwin & Co., Me- 
chanical Engr., for the construction of a 3-story, 100x300-ft. 
foundry addition to the plant of the Lunkenheimer Co. at 
Cincinnati, Ohio. Noted Jan. 20. 

Plans are being prepared by Zettel & Rapp, Arch., Cincin- 
nati, Ohio, for the construction of a 2-story, 78x108-ft. garage 
at 422 John St., for the Sandman Estate, Cincinnati. 

The Barrett Manufacturing Co. manufacturer of roofing 
materials, ie panera Bldg., Cleveland, Ohio, contemplates 
the construction of additions to its plant at Willey and Wal- 
worth Ave. A. T. Perry is Vice-Pres. 

The Electric Railway Improvement Co., 2070 East 61st St., 
Cleveland, Ohlo, will construct an addition to its plant at 
Cleveland, Ohflo. 

Plans are being prepared for the construction of a 3-story 
factory on East 34th St., Cleveland, Ohio, for Mustee Bros., 
3008 Cedar Ave., Cleveland, manufacturer of hot-water heat- 
ers. Estimated cost $30000. 


H. J. Harrold, manufacturer of tools, plans to construct a 
50x150-ft. factory at Columbiana, Ohio. 

We have been advised that the Seneca Wire and Manufac- 
turing Co. is constructing additions to its plant at Fostoria, 
Ohio. Estimated cost, $100,000. Noted Jan. 20 

The contract has been awarded for the construction of an 
addition to the plant of the East Iron and Machine Co. at 
Lima, Ohio, for the manufacture of cartridge-making machin- 
ery. Noted Nov. 18. 

We have been advised that the Farrell-Cheek Steel Foun- 
dry Co. is constructing an addition to its plant at Sandusky, 
Ohio. Noted Jan. 13. 

The contract has been awarded for the construction of a 
4-story factory at Springfield, Ohio, for the Robbins & Mvers 
Co., manufacturer of electric motors, generators and fans. 
Estimated cost, $150,000. Noted Dec. 16. 

The Swayne-Robinson Co. has awarded the contract for 
the construction of a foundry at Richmond, Ind. Estimated 
cost, $10,000. 

The contract has been awarded for the construction of a 
2-story, 125x200-ft. garage and automobile repair shop for 
Albert Hershfelt at Shelbyville, Ind. Noted Dec. 16. 


The Covel Meno aetur ine Co., manufacturer of saw ma- 
chinery. is constructing additions to its plant at Benton Har- 
bor, Mich. Estimated cost, $15,900. 

The contract has been awarded for the construction of a 4- 
story addition to the plant of the National Twist Drill and 
Tool Co. at Detroit, Mich. 

The Grand Trunk Ry. will build car shops at Flint, Mich. 
Joseph Hobson, Montreal, Que., is Consult. Engr. 

The Grand Rapids & Indiana Ry., Grand Raplds, Mich., 
ae an expenditure of about $10,000 for machine tools. H. 

ullivan, Grand Rapids, Pur. Agt. 

The contract has been awarded for the construction of an 
addition to the plant of the Keeler Brass Works at Grand 
Rapids, Mich. 


Work will soon be started on the construction of a motor- 
truck factory at Greenville, Mich., for the Tower Iron Co. 
Noted Jan. 13. 


The G. T. Eames Co. will construct a 80x150-ft. foundry 
at Kalamazoo, Mich., in the spring. 


The Harrow Spring Co., manufacturer of steel and Spree. 
will construct an addition to its plant at Kalamazoo, Mich. 


We have been advised that the Gier Pressed Steel Co. is 
constructing a 180x600-ft. plant at Lansing, Mich. B. S. Gier 
is Gen. Mgr. Noted Jan. 6. 


’ will establish a new plant for the manufacture of tires. 
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An addition will be constructed to the plant of the Colonial 
Manufacturing Co., manufacturer of locke at Zeeland, Mich. 


Plans have been prepared for enlarging the shops of the 
Chicago, Burlington & Quincy R.R. at ‘Aurora. 168 e 


The contract has been awarded for the construction of a 


l-story, 115x138-ft. arage at Bloomington, III. : 
Prince. Noted Dec. 2 Berg enon eee 

The Ryan Car Co. will construct a 1-story, 60x100-ft. 
steel car shop at Burnham, Ill. Estimated cost, $10,000. 


Bids are being received for the construction of a 2-story, 
106x136-ft. garage for C. B. Wiggins at Champaign, Ill. Hub- 
pend = Pankow, Swannell Bldg., Champaign, is Arch. Noted 


i. The contract has been awarded for the construction of a 
2-story eurage and store at 6715 Stony Island Ave., Chicago, 
Ill, for E. I. Bloom. Estimated cost, $40,000. 

The Chicago, Great Western R.R., Chicago, Il. plans to 
purchase 1 tool room lathe, 1 Sturtevant fan, 1 2,500-ft. elec- 
trically driven air compressor and 1 high-speed rail saw. B. 
Briard, People’s Gas Bldg., Chicago, Pur. Agt. 


An expenditure of $50,000 contemplated b Chicago & 
Northwestern Ry., Chicago, Ill., for tools. L. S$” Carrolle Chi, 
cago, Gen. Pur. Agt. 


Plans are being prepared for the construction of a 
1l-story, 40x50-ft. factory at Chicago, Ill, for the Planer & 
Sticker Bolt Supply Co. Estimated cost, $40,000. Joseph H. 
Klafter, 64 West Randolph St., Chicago, Arch. 

Plans have been prepared for the construction of a 1-story, 
42x125-ft. garage and machine shop at Kedzie Ave. and West 
ste 00Ge Chicago, Ill, for L. A. Ruda. Estimated cost, 


The Western Steel Car and Foundry Co., 136th St. and 
Brandon Ave., Chicago, Ill, has awarded the contract for the 
construction of a 1-story brick foundry. Estimated cost, 
$35,000. Noted Jan. 13. ; 

The contract has been awarded for the construction of a 
1- and 2-story, 100x100-ft. foundry at Clearing, Ill. for the 
Chicago Clearing and Transfer Co. Estimated cost, $35,000. 
Noted Jan. 6. 

The American Power and Truck Co. contemplates the 
construction of an addition to its plant at Elgin, Il]. 


The American Can Co. will enlarge its plant at Hoopeston, 
Ill. Estimated cost, $60,000. 


The Russell, Burdsall & Ward Bolt and Nut Co. 
structing an addition to its plant at Rock Falls, Il). 


The Northern Boiler and Structural Iron Works contem- 
plates the construction of a plant at Appleton, Wis. 

The E. I. Du Pont de Nemours Power Co. will construct 8 
additional buildings to its plant at Barksdale, Wis. F. T. 
Beers is Supt. 

The Berlin Machine Works plans to construct a 2-story, 
300x300-ft. addition to its plant at Beloit, Wis. 

William A. Rupiper has purchased the plant of the Ripon 
Canning Co., at De Pere, Wis., and will remodel it for a garage 
and machine shop. 


The contract has been awarded for the construction of a 
2-story addition to the factory of the Western Steel and Iron 
Co. at De Pere, Wis. Noted Dec. 23. 

The contract has been awarded for the construction of a 
3-story, 74x315-ft. asembling plant at Hartford, Wis., for the 
Kissel Motor Car Co. 

The Chain Belt Co., 736 Park Ave., Milwaukee, Wis., is 
constructing an addition to its plant at Milwaukee. 

Bids are being received by Herman J. Esser, Arch., 402 
Camp Bldg., Milwaukee, Wis., for a plant on Park St. for the 
Fitzsimmons Steel Products Co. Estimated cost, $60,000. 
Noted Jan. 6 

T. W. Thiesen, Mayor, has submitted a report to the Com- 
mon Council for the construction of a municipal garage 
and machine shop at Racine, Wis. 


Work will soon be started on the construction of a foun- 
dry at West Allis, Wis., for the Electric Steel Casting Co. 
Noted Dec. 30, under “Milwaukee, Wis.” 


WEST OF THE MISSISSIPPI j 


The Northwestern Auto Co., Minneapolis, Minn.,. will build 
a 3-story garage and service building at Willow and Harmon 
St., Minneapolis. William E. Wheeler is Mgr. 


The Borreson Manufacturing Co., St. Paul, Minn., contem- 
plates building a tts for the manufacture of machinery. 
Estimated cost, $25,000. 


The Midcontinent Tire Manufacturing Co., Wichita, wean 
ote 


igs con- 


Jan. 13. 
Ellingson Bros., local agents for the Overland Automobile 
Co., plans to construct a garage at Bigtimber, Mont. 


The Serlis Motor Co., Kansas City, Mo., recently incorpor- 
ated with a capital of $20,000, will build a machine shop. 

Plans are being prepared for the construction of a garage 
for Theodore Gary, Macon, Mo. 


The Busch-Sulzer Bros. Diesel Engine Co., St. Louis, Mo., 
will build an addition to its plant. stimated cost, $40,000. 


The Liberty Foundry Co., St. Louis, Mo., will build an ad- 
dition to its plant at 314-20 East Stein St., St. Louis. Esti- 
mated cost, $25,000. 

The Fred Medart Manufacturing Co., St. Louis, Mo., will 
build a factory at 2nd and Portamos St. for the manufacture 
of steel ladders. 


The Quick Meal Stove Co., St. Louis, Mo., will bulld an 
addition to its plant. Estimated cost, $10,000. 


The St. Louls Brass Manufacturing Co., St. Louis, Mo., has 
awarded the contract for an addition to its plant. Noted 


Jan. 20. 
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Fire, Jan. 15, destroyed the McBride garage, at West Plains, 
Mo. Loss ,$12,000: 

S. J. Sullivan, Hot Springs, Ark., will equip a foundry and 
machine shop at Argenta, Ark. 

The Willys-Overland Automobile Co., Toledo, Ohio, will 
build a plant at Dallas, Tex. 

Carl Maer contemplates building an a#roplane factory at 
Ft. Worth, Tex. 

The Midland & Northwestern Railway Co., Midland, Tex., 
fe construct machine shops at Midland. T. J. O'Donnell is 

res. 


The Victoria Safe and Lock Co., Victoria, Tex., will con- 
struct a new plant. 


Plans have been prepared for constructing a plant for 
the Osage Iron and Steel Co., Sand Springs, Okla., for the 
manufacture of reinforced steel. Estimated cost, $65,000. 
Noted Dec. 9. 


WESTERN STATES 


J. D. Davidson, 403 West Comstock St., Seattle, Wash., will 
construct a garage and machine shop at 700 Jackson S8t., 
Seattle. Estimated cost, $10,000. 


The Electric Heating and Manufacturin Co., Seattle, 
Wash., recently incorporated with $75,000 capital stock, will 
equip a plant at 1812 9th St. for the manufacture of patented 
electrical specialties. J. G. Eddy, Everett, is Pres. 


The Skinner & Eady Shipbuilding Corporation, Seattle, 
Wash., will construct a shipbuilding plant at Railroad Ave., S., 
and Atlantic St. 


The Commercial Club, La Grande, Ore., is interested in a 
movement to construct a plant at La Grande, for the manu- 
facture of canning machinery and farm tools. 


Graham & Son is constructing a 40x80-ft. addition to its 
garage at Monmouth, Ore. 


K. D. Goltra and Louis Kuehn will construct a garage and 
machine shop at Oregon and East lst St., Portland, Ore. Esti- 
mated cost, $10,000. 


The Liewellyn Iron Works, Main and Redondo St., Los An- 
geles, Calif., has purchased a site at Torrance, near Los An- 
geles, and will construct a foundry. Estimated cost, $400,000. 


The Hanlon Drydock and Shipbuilding Co. will construct 
a 2-story machine shop on 5th Ave., Oakland, Calif. 


John Bartella, 1717 Stockton St., San Francisco, Calif., will 
construct a 2-story reinforced-concrete garage on Mission St., 
San Francisco. 


CANADA 


W. H. Covert is interested in a company which plans to 
ose a plant at Dartmouth, N. S., for the manufacture of 
cables. 


Wilson Bros., Collingwood, Ont., will bulld an addition to 
its plant for the manufacture of hardware, doors, etc. Esti- 
mated cost, $35,000. 


Bids will soon be received for the construction of a fac- 
tory at Guelph, Ont., for the manufacture of stoves for W. A. 
Mahoney, Telephone Bldg., Guelph. 


The Burlington Steel Co. has been granted ermit f 
construction of an addition to its plant at Hae’tton, Ont ee 
timated cost, $4,800. 


The Ottawa Brass Foundry Co., Ottawa, Ont., will remode 
a building on Wellington St., Ottawa, as a foundry and ieee 
new machinery. 


GENERAL MANUFACTURING 


NEW ENGLAND STATES 


Fire, Jan. 6, damaged the plant of Pratt & Forrest, manu 
facturer of wooden boxes, at Fletche a : . 
Mane Lose 4100 000 rand Dutton St., Lowell, 


Fire, Jan. 16, destroyed the plant of the Sprague Hath 
Co., manufacturer of picture frames, at omerviile Masa 
Loss, $15,000. : : 


The New England Manufacturing Co., Wob 
manufacturer of explosives, conteiiniated an eypenditure ck 
$1,000,000 for improving and enlarging its plant. 


The contract has been awarded for the ec 
SostOrys ae aba fadition to — Home Bleach ana Dye 
a easan ew aa © st = 
Pea cose AeC tot: ; (Westerly post office). Esti 


The Hope Co. plans to construct a 1-stor 23 - 
weaving mill in connection with its cotton taanutactariag 
plant at Scituate, R. I. Estimated cost, $130,000. 


The Manhassett Manufacturing Co., manufa 
cloth, has awarded the contract for the COnntuCHION Gre 
2-story, 120x180-ft. plant at Putnam, Conn. Noted Dec. 9. 


Classified Advertising 


The Classified Advertising section appears on pages 162, 163, 164, of this issue and 
will in future appear in the same relative position in the paper. 


* turing Co., St. Louis, Mo., and w 
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MIDDLE ATLANTIC STATES © 


The A. P. W. Paper Co., Colonie and Montgomery St. Al- 
bany, N. Y., has awarded the contract for the construction of 
a new factory. Estimated cost, $200,000. 


Fire, Jan. 14, damaged the linseed-oil plant of Spencer 
Kellop & Sons, Buffalo, N. Y. Loss, $100,000. 


The contract has been awarded for alterations to the fac- 
tory of the Bishop Gutta Percha Co., 420 East 26th St., New 
York, N. Y. (Borough of Manhattan). Estimated cost, $8,000. 
Noted Jan. 13. 


The Acme Land and Chemical Co., Califon, N. J., recently 
organized, will establish a plant at Califon for the manufac- 
sure of chemicals and cleaning compounds. Edward B. Emery 
s Pres. 


The Clark-Milo End Spool Coton Co., East Newark, N. J. 
Stoo post office), will improve its plant. Estimated cost, 


SOUTHERN STATES 


A handle factory will be established at women, Tenn., 
by the Kelly Axe Manufacturing Co., Charleston, W. Va. 


The contract has been awarded for the construction of an 
addition to the plant of the Walker County Hosiery Mills, 
La Fayette, Ga. Estimated cost, $1,500. 


The Wilson & Toomer Fertilizer Co., Jacksonville, Fla., 
will establish a fertilizer plant near Tampa, Fla. Estimated 
cost, $200,000. 


The plant of the Texas Oil Co., Birmingham, Ala., recently 
destroyed by fire, will be rebuilt. Estimated cost, $150,000. 


MIDDLE WEST 


The Willard Storage Battery Co. has awarded the contract 
for the construction of 11 factory buildings at Cleveland, Ohio. 
a; ter) ieee East 13l1st St., Cleveland, is Gen. Mgr. Noted 

an. ‘ 


The Centaur Rubber and Supply Co. will construct a 
3-story, 70x300-ft. factory at Gallipolis, Ohio. 


Bids will soon be received for the construction of a 2-story, 
52x196-ft. and 42x115-ft. factory at Kent, Ohio, for the Mason 
Tire and Rubber Co. Estimated cost, $35,000. Noted Jan. 20. 


It is reported that the Fox Paver Co., Lockland, Ohio, has 
eel cueed its capital and contemplates enlarging its plant at 
ockland. 


The contract has been awarded for the reconstruction of 
the plant of the Champion Carbon Co. at Loveland, Ohio. 


The United States Playing Card Co. has awarded the con- 
tract for the construction of a 4-story, 32x60-ft. addition to 
its plant at Norwood, Ohio. 


WEST OF THE MISSISSIPPI 


Plans are being prepared for the construction of a factory 
a eis poo, Moines osiery Mills, Boone, Iowa. Estimated 
cost, ,000. 


The Des Moines Milk Co., Des Moines, Iowa, contemplates 


Hert a plant on 2nd St., Des Moines. Estimated cost, 


The Carr-Trombley Manufacturing Co., Dubuque, Iowa, 
has purchased the sash and door pent of the Hafner Manufac- 
ll improve and extend same. 


Fire, Jan. 10, destroyed the plant of the Rate Glove and 
Mitten Co., lowa City, Iowa. Loss, $35,000. 


The Faribault Packing and Provision Co., Faribault, Minn., 
has awarded the contract for constructing a plant, at $300,000. 
M. E. Brooks is Supt. Noted Jan. 13. 


WESTERN STATES 


Bids will soon be received for the construction of a sugar 
refinery at Ashland, Ore., for the Oregon-Utah Sugar Co., Salt 
Lake City, Utah. Estimated cost, $500,000. 


W. A. Boole Jr., Oakland, Calif., is interested in a move- 
ment to construct a shipbuilding plant at Oakland. Estimated 
cost, $25,000,000. The project is backed financially by New 
York interests. 


The contract has been awarded for the construction of a 
canning plant on Fish Harbor, San Pedro, Calif., for the 
California Fish Co., 430 South Broadway. 

Plans have been prepared for the construction of a rein- 
forced-concrete packlng po on Seventh St., San Francisco, 
Calif., for the Workman Packing Co. Estimated cost, $25,000. 
C. H. Workman, 180 Erie St., San Francisco, is Pres. 


CANADA 
Fire, Jan. 11, destroyed the factory of the Rock Shoe Man- 
ufacturing Co., 166th St., Quebec, Que. Loss, $75,000. 


T. Hudgson, 9 Tecumseh St., Orillia, Ont., will construct a 
chemical plant at Lindsay, Ont. Estimated cost, $60,000. 

The Owen Sound Shoe Manufacturing Co., Ltd., Owen Sound, 
Ont., will remodel the Pacific Hotel for its purposes. 


The Auburn Woolen Mills wil { lant at Peter- 
borough, Ont. 1 enlarge its plan 
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Niles Radial Drills 


Convenient—Adaptable Semi or full Universal 


We're prepared to furnish these drills in 4’, 5’, and 6’ sizes, universal or semi, belt or motor driven. 
NEW 4-Page Circular with full description and illustrations of latest design. Write for one. 


Niles-Bement-Pond Co., 25\vicoir Sv, Vondon, S.W. 
4) [= J e e 

ey 25 Victoria St., London, S. W. 
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Co., Rockefeller Ridg. Hamilton, O.: The Niles Tool Works Co. Cincinnatl: 336 West 4th St. Detroit: Kerr Machinery Bldg. Chicago: Washington and 
Jefferson Sts. St. Louls: 516 North Third St. Birmingham, Ala.: 2015 First Ave. San Francisco: 16 ard IS Fremont St. For Colorado, Utah. Wyoming 
and New Mexico: Hendrie & PBolthoff Manufacturing & Su ply Co., Denver. For Seattle: Hallidie Machinery Co. For Canada: The John Bertram & Sons 
Co., Ltd., Dundas, Montreal, Winnipey, Vaneouver. Japan: The F. W. Horne Co., 6 Tahiyama-cho, Kyobashi-ku, Tokio. Italy: Ipg. Ercole Vaghi, Milan. 
France: Glaenzer & Perreaud, 18 Faubourg du Temple. Paris. Holland: R.S. Stokvis & Zonen, Ltd., Rotterdam. Russia: 8. G. Martin & Co., Ltd., Petrograd 
and Moscow. Germany: F. G. Kretschmer & Co., Frankfort, aM. Austria-Hungary: FE. Krause & Co., Vienna, Prague and Budapest. For Mexico: The Ral- 
way Supply Co., 8. A. Cinco de Mayo, 6, Mexico City. Brazil: Comptoir Technique Breseben P.O. Box 802, Rio de Janciro. 
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A Manufacturer On Advertising 


By W. L. SAUNDERS, Chatrman of the Board, INGERSOLL-RAND Co. 


Extracted from an address before the Technical Publicity Association, N.Y. 


OOD technical] advertising 
is essentially concrete. It 


is an exact science and 
knowledge of the subject is the 
first qualification; everything 
else is secondary to this. Tech- 
nical advertising involves sales- 
manship of the highest order. 
It is not the gift of gab that 
counts; is not a polished man- 
ner or a pleasing presence, but it 
is familiarity with the thing ad- 
vertised in all its bearings, which 
involves a wide general knowl- 
edge of the product and business; 
next a faculty of clear, brief and 
direct expression. Proper dis- 
play is not to be neglected, but 
this is easy. 


Advertising affords a means by 
which the man who knows most 
about the business may imprint 
his ideas effectively upon the 
minds of thousands. His audi- 
ence is the world, and in no 
other way can he bring up the 
average efficiency in productive 
results. He may not do as 
much good in each case as 
though he met the customer 
personally, but on the whole he 
creates a greater general impres- 


sion and paves the way for per- 


sonal interviews that follow. I 
speak as one of experience in 
these matters. Up to recent 
years I have personally been 
the advertising man of the inter- 
ests in my charge. 


I realize that the head of the 
business can well afford to spend 
his time and energies directing 


ee 


the fundamental conditions that 
govern good technical advertis- 
ing. I also realize that there is 
no fire of genius whatever in this 
matter, and here we must dis- 
tinguish between technical and 
general advertising, just as we 
must distinguish between tech- 
nical and general salesmanship. 
A good talker can sell patent 
medicines regardless of whether 
they do the customer any good 
or not. <A genius can put a 
patent medicine on the market 
and make a fortune out of it re- 
gardless of its merit, but in tech- 
nical advertising, as in technical 
selling, the gift of gab is one of 
the lesser, not greater virtues. 


No one with common sense 
doubts the value of advertising 
—the only doubt is the value of 
the man who advertises. You 
must first establish confidence in 
the product that you are hand- 
ling or you can never be success- 
ful on large iines. it. is just as 
important that you should thcr- 
oughly believe in the thing that 
you are advertising as it is that 
the man who hires yeu should 
thoroughly believe in you. Con- 
fidence is the key-note of it all. 


It has been said that such con- 
cerns as ‘Tiffany, the Singer 
Company, the Bell Telephone, 
and others, do not need to adver- 
tise because their superior posi- 
tion in the trade is well known. 
Never was there a greater fal- 
lacy. Itis true that it is not nec- 
essary in the immediate present 
for such concerns to advertise, 
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because they can travel a long 
period of years on their reputa- 
tion, but the business that does 
not go forward will some day fall 
backward, and advertising en- 
ables such concerns to progress, 
to cover larger fields, to establish 
the roofs of business on deeper 
grounds and to prosper, not to- 
day, but for a long period of time 
—in fact, so long as that confi- 
dence is maintained and the 
business is extended by efficient 
management, which includes 
publicity. I mention the Bell 
Telephone advisedly because it 
is practically a monopoly, and 
without competitors why should 
one advertise? 


Let the Standard Oil Co. and the 
American Tobacco Co. answer 
this question, for they can do so 
on lines of experience. I have 
always believed that had the 
Standard and the Tobacco Co. 
not been so exclusive they would 
not have been attacked. ‘The 
Bell Telephone Co. advertises, 
I have no doubt, because, in the 
first place, it pays to enlarge its 
field through putting in the 
minds of the people of the whole 
world the advantages of tele- 
phone service, and for the other 
and very important reason, that 
when a concern is a monopoly 
and comes out into the open, 
keeping its name and its business 
before the public by seeking pub- 
lic patronage in the common 
democratic way of advertising, 
it challenges criticism and 
quiets unrest. 
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Three-Inch Russian Shrapnel--IlI’ 


By Joun H. Van DEVENTER 


SY NOPSIS—A _ series of hand operations inter- 
rupting the sequence of machine operations on 
the three-inch Russian shells are described in this 
article, They include the loading with balls, the 
insertion of the fuse socket and copper plug and 
the filling of the shell with rosin, 


With the exception of operation 13> the work on the 
Russian shrapnel described in the previous issues had to 
do only with the steel shell itself. The steel disk and 
powder tube in operation 13 added two other elements, 
which did) not, however, materially affect the shop 
procedure as far as the projectile as a whole is concerned. 
At the seventeenth operation—that of loading or filling 
the shrapnel—which begins with this article, a number 
of elements are itroduced which do have considerable 
effect on the further handling of the shell. Owing to 
the design and construction of these parts and the limita- 
tions of the requirements concerning them, it is no 


Loading _ 


OPERATION 17. 


Machines Used—Hand operation with exception of arbor press 
t" for pressing the balls into the shell. 

Special Fixtures and Tools—Ball presser and guide D. 

(s.awes—None. 


loneer possible to handle the Russian shell mechanically, 
but its completion through the next six operations becomes 
an example of handwork pure and simple, quite a bit 
tnere so than in the case of the British shell of corres- 
ponding size, in which loading ix a semimechanical propo- 
sition. 

One of the causes for this difference is the fact. that 
Russian specifications call for the insertion of “smoke 
powder” after five rows of balls are introduced into. the 
shell. ‘This composition is a mixture of metallic anti- 
mony and magnesium, the former producing dense black 
smoke and the latter a brilliant light, so that the explosion 
of the shell may be traced either by day or by mht. 
The purpose of this smoke powder is to serve as a guide 
ty the artillery observer who takes care of the range- 
Muding, and of course has nothing to do with assisting 
WW the explosion of the shell itself. . 

Russian shrapnel balls are cast from a mixture of 
four parts by weight of lead and one part by weight of 


sntamony. The diameter of the balls is 4, in., and the 


of*-e vious 
Sopp ret, 19te, Hitll 


: s $9 and 155, 
tullments appeared on pages : 
Abe Publishing Co. 


average weight of one 1s 6 drams. They are tested by 
bemy struck a sheht blow with a hammer and must not 
crack under this test. A shell is supposed to contain 
from 256 to 265 balls, but in some cases in this country 
special provision reducing the number has been made by 
the inspectors, since the density of the metal emploved 
made it impossible to get the full number of given-sized 
balls withia the allotted space in the interior of the shell. 

In order even to get the reduced number of balls into 
the shell, if is necessary to press them down by means 
of an arbor press, such as shown at C in operation 1%. 
The first pressing down occurs after the smoke powder 
has been introduced, and in some cases a second and even 
a third pressing at certain stages of the filling are neces- 
sary in order to make the required weight. The tool 
shown at J) in this operation sheet is used to facilitate 
this work. It consists of a plunger having a hole through 
its center, to admit the powder tube, and running in a 
guide the bottom of which conforms to the outside shape_ 
of the shell. Considering the restrictions and disad- 


Pressing 
Down 


Compressing Device 


LOATD WITH BALLS AND SMOKE POWDER 


Production—Three men and two arbor presses, 250 shells per hr. 

Note—Five rows of balls ure first inserted, then 13 drams 
5 grains of a smoke powder composed of 55 parts of metallic 
antimony and 45 parts of magnesium. 


vantages under which this operation must be handled, 
three operators do well to produce 250 shells per hour. 

The fuse socket of the Russian shrapnel is shown at J 
In operation sheet 1S. Et differs ino many respects from 
the British shrapnel fuse socket, and most notably in 
the coarse pitch of the thread that receives the fuse. 
After the thread in the shell nose has been daubed with 
vrease, as shown at /, the fuse socket is entered by hand: 
then the projectile is put upon a pair of scales so that 
the weight may be brought up to 13 1b. 5.6 02. within 
the limit either way of the weight of one ball. Should 
the weight be found not sufficient, a ball is introduced, 
as shown at //, this process requiring considerable skill 
and manipulation. If the weight is excessive, there 1s 
nothing to do but remove the plug and take out a ball. 
Tt must be said that very few corrections need to be 
made, as experience soon teaches those who handle the 
assembling of shells to judge weight by “heft” almost: 
as accurately as scales will measure it. 

One of the most essential precautions in hand assem- 
bling is to make sure that the powder tube has not been 
distorted or crimped or otherwise Injured. Therefore as 
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soon as the weight has been found to be correct, a rod 
gage is run down through the powder tube. It must go 
all the way to the bottom of the powder pocket. This 
gage consists simply of’ a tool-steel rod of a diameter 
equal to that of the interior of the tube and provided with 

handle at the top, such as is shown at J in operation 
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Greasing Threads 


OPERATION 18. 
Machines Used—Hand operations. 
Special Fixtures and Tools—Brush 
_ threads; drift H for 
Gages—Scales G for 


E for 
inserting balls. 
weight; rod J for 


smearing grease in 


testing powder tube, 


sheet 18. After the weight of the loaded shell and the 
condition of the powder tube have been found to be 
correct, the fuse socket is screwed down. This process 
ig like the operation of a miniature treadmill and is 
shown in operation sheet 19. The shell is held securely 
in a hinged vise mounted upon a pedestal, and the socket 
is driven home through the exertions of an operator who 
walks backward in a circle, pulling the pipe extension 
handle after him. One feature of this operation is the 
wrench used, which is a screw plug wrench conforming to 
the thread of the fuse socket and having an extension 
pilot that projects into and protects the central powder 
tube. 

A difference in design between the British and the 
Russian shrapnel is noticed in the means used for sealing 
the upper end of the powder tube to the fuse socket. In 
the British shell the brass powder tube was soldered direct 
to the bronze fuse socket after the loading was completed. 
In the Russian shrapnel the joint is made by means of a 
copper plug, shown at K in operation sheet 20, which 
screws down within the fuse socket and has a recessed 
central hole that fits over the central powder tube. No 
solder is emploved to make this joint, but the plug is 
screwed down in such a way that the powder tube is 
securely held. For this purpose a wrench, shown at Z, 
is employed. It is quite similar in principle to that used 
in operation 19, for screwing down fuse sockets, except 
that it has a screw-slot key projection instead of threads, 

Since this joint is not made tight with solder or other 
packing, it is essential to seat the copper plug squarely 
against the tube. This is tested by means of a gage, 
shown at Q, which has a double purpose—first, to indicate 
whether the copper plug has been screwed down the 
correct distance; and second, to show whether it 1s square- 
ly seated. This latter test might seem unnecessary, but 
is called for because the threads on the copper plugs are 
not always accurately or squarely cut. 

A box of apothecary’s corks appears to be rather out 
of place in a shrapnel-manufacturing plant, but starting 
with this operation its contents become very useful. A 


Starting Fuse ‘Socket 
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cork is inserted in the powder tube of each shell and 
remains there during the succeeding operations as an 
insurance against the entrance of dirt or other foreign 
material. Just before the fuse-hole plugs are inserted, 
these corks are withdrawn and returned to the bench at 
which this operation is performed, to be used over again. 
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START FUSE SOCKET AND MAKE WEIGHT 


Production—Three men take care of 250 shells per hour. 
Note—Weight at this operation is held to 13 lb. 5.6 oz. plus or 
minus the weight of one of the small lead balls. 
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OPERATION 19. SCREW DOWN FUSE SOCKET 


Machines Used—Hand operation. 

Special Fixtures and Tools—Hinged chuck vise mounted on 
pedestal; double-ended screw-plug wrench with guide to At 
powder pocket. 

Gages—None. 

mrocmetion = ns man screws down from 40 to 60 sockets per 
nour 

Note—The production rate is variable, caused by the variation 
of threads on the fuse sockets as received. 


At this stage one is apt to question how the shell is 
to be filled with rosin, since all openings available for 
this purpose seem to have been closed by the insertion of 
the fuse socket and copper plug. However, this filling is 
taken care of by two small holes, shown at A and B in 
suboperation 2? on operation sheet 21. The larger hole 
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is for the admission of melted rosin, and the smaller one 
for the escape of air. 

In order to introduce the rosin through such a small 
opening as has been left for it, a force pump is provided 
cn the side of the rosin kettle, as shown at # in this 
operation sheet. The nose, or discharge opening, of this 
force pump is made to fit inside of the hole A in the fuse 
socket. One stroke downward of the pump lever fills 
the shell with rosin and causes a little to flow over, which 
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It is necessary to remove the few drops of rosin which 
overflow through the air outlet, and this is done by means 
of one or two passes of a hand scraper, as shown at 1 
in this operation sheet. Next, the shell is placed upon 
a pair of scales to determine:its weight. One advantage 
of the Russian method of filling shells with rosin is the 
fact that the operator does not need to exercise an unusual 
degree of haste in entering and screwing down the fuse 
socket before the rosin becomes solidified. In the British 
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Special Screwdriver 


Bench-Vise Gage for Copper Plug 


OPERATION 20. INSERT COPPER PLUGS AND CORKS AND TEST COPPER-PLUG SEATING 


Machines Used—Hand operations. 

‘ pecial Fixtures and Tools—Special plug screwdriver L, with 
pilot extension to fit powder tube; hinged chuck N used as 
au bench vise in order to provide ample holding power. 
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Fuse-Plug 


Filling and Air-Ovtlet Holes 
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Removing Plug 


OPERATION 21. 
Machines Used—Hand operations. 
Speclal Fixtures and Tools—Wooden plugs Q for fuse sockets; 
rosin kettles Ro and 8, fitted with force pumps, 
Gaxes—Scales for checking weight, shown at V. 


is necessary to indicate that the shell is completely filled. 
The roti ix prevented from entering the threads by 
mean= of wooden plugs, such as shown at Q, which fill up 
the thread nose and prevent the necessity of cleaning out 
thee threads later on. The rosin kettles are heated by 
means of gas burners and are arranged to be supplied 
from above by means of a rosin storage supply, 


Scraping off Surplus Rosin 


Gages—Limit snap gage O, to test depth and squareness of 
copper-plug seating. 

Production—Two men handle from 175 to 250 shells per hour. 

Note—Variations in the threads varies production rate. 
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Weighing 


FILI. WITH ROSIN AND WEIGH 


Production—One operator at ench kettle can produce 60 to 60 
loaded shells per hour. 

Note—The rusin kettles are gas-fired and are provided with 
handy tapping device. 


shell it ix important that this be done, and the necessity 
ef doing so inca hurry does not add to the convenience 
of the operation, 

The next step following the filling of the shell with 
rosin. consists in plugging the rosin-admission and. air- 
outlet holes, this work being shown in operation sheet 22. 
The screws used in plugging these holes are kept at a 
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blue heat by means of the apparatus shown at W, it 
being necessary to have them at this temperature in order 
that they may melt whatever rosin remains in these two 
holes and thus clear the way for themselves without the 
necessity of cleaning the holes out otherwise. An oper- 
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Heating Screws 
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Inserting Screws 
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corrected. It is quite possible, however, to conceive of a 
shrapnel so designed that hand operations as such could 
be almost entirely eliminated and their place taken by 
machine operations. When such a shell is designed, it 
will eliminate many of the harder problems that are now 
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Snipping Screw-Heads Riveting 


Driving Screws 


OPERATION 22. INSERT PLUGGING SCREWS, SNIP HEADS AND RIVET 


Machines Used—Hand operations. 
Special Fixtures and Tools—Heating pan and gas burner W; 
tweezer pliers X; Yankee screwdriver Y; hand snips Z. 


ator becomes quite expert at handling these hot screws, 
having a pair of tweezers as an aid in starting them. 
They are driven home by means of a Yankee screwdriver, 
after which the protruding heads are snipped off with a 
pair of hand snips, and whatever remains is riveted 
down with a hammer. ‘This operation completely seals 
up the interior of the shell and its contents of balls and 
smoke powder, leaving an opening, however, to the powder 
pocket through the central powder tube, which has been 
and is still during this operation closed with a cork. 

There are a number of checks upon the proper filling 
of the Russian shell. One of these is the weight of the 
complete shell, which indicates whether it contains the 
required number of balls. In addition to this a certain 
‘umber of shells are unloaded or disassembled, the in- 
spector having the right to disassemble not over one-half 
of one per cent. of the entire number of finished shells. 
Sometimes instead of disassembling a shell, a section is 
sawed out longitudinally upon a milling machine, exhibit- 
ing the cross-section of the interior of the shell and 
showing the regularity of loading. Points that are 
observed or looked for in these examinations are as fol- 
lows: The proper fastening of the fuse socket to the body 
of the shell; the correct seating of the upper end of the 
powder tube into the copper plug; the regularity of the 
powder tube, and whether it has been mashed through 
loading; the proper filling of rosin and smoke powder; 
the position of the diaphragm in its seat, and whether 
the proper number of balls has been inserted. ‘This 
latter point is established by the actual count of the 
contents of the disassembled shrapnel. 

The hand operations do not lend themselves to that 
strict regulation that is possible with machine operations, 
especially on a product which has been manufactured for 
such a short time that a balance of skill, as it might 
be called, has not been established. Hand operations are 
always more difficult to bring to a point of relatively 
high efficiency than are machine operations. It is here 
that the greatest fluctuations in production rate take 
place, but there is one compensation to offset this—it is 
much easier to add men than it is to add machines, and 
such fluctuations therefore, although they may throw the 
production -slightly-out-of balance, are quickly and easily 
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Gages—None. 
Production—Two men insert screws, screw down, snip heads 
and rivet 250 shells per hour. 


encountered by those making projectiles of English and 

Russian design. Those who are now working on war 

contracts, however, must take things as they find them 

and make the best of conditions that cannot be bettered. 
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Chart to Determine Maximum 
Unit Repeated Stress 


By J. B. KommeErs* 


At the meeting this year of the American Society for 
Testing Materials, H. F. Moore and F. B. Seely, of the 
University of Illinois, presented a paper on “The Fail- . 
ure of Materials Under Repeated Stress.” In this paper 
they derived the two following formulas: 


B 
S=a-—om (1) 
B 


where 

S = Maximum applied unit stress ; 

B= A constant depending upon the kind of mate- 
rial ; 

Q = The ratio of minimum unit stress to maximum 
unit stress (Q becomes negative when the 
stress is reversed ) ; 

N = The number of cycles of stress that will cause 
failure. 

Formula (1) is to be used for structural parts and 
machine members when failure would endanger life. for- 
mula (2) is to be used when failure would not endanger 
life. 

The alignment chart on the following page has been 
plotted for formula (2). 

The paper gives the following tentative values of B 
for the common metals: 


Material Values of B 


Structural steel and soft machinery steel.......... 110,000 
Gold-rolled, steel ea tina. .gcccsew ate wks cee as 275,000 
Steal. 0.46 Her Cent. CAPBOUM 5.255 can comtdmeae sees eee 7 
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of applied mechanics, University of 
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Welding Pipe Parts with the 
Oxyacetylene Torch 
The Prest-O-Lite Co., Indianapolis, Ind., employs 


the oxyacetylene torch extensively for welding and cut- 
ting operations on a wide variety of sheet-steel work. 
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The part then assumes the shape shown in Fig. 4. 
Openings are cut with the torch in the cross pipes, and 
sockets with the desired size of outlets are welded in 
place. 

When welding the main joints one hour’s time was oc- 
cupied and 25 cu.ft of each gas—oxygen and acetylene-- 


FIG. L A WELDED OIL SEPARATOR 


FIG. 2. THE PIPES AS PREPARED 


PIG. & THE FINISHED DISTRIBUTOR 


In Fig. 1 is shown an oil separator which has been 
manufactured by the use of the welding torch. The 
separator is 4 in. in diameter by 45 in. long, and the 
walls are 7; in. thick. Three nipples, two for %4-in. 
pipe and one for Y-in. pipe, are welded on the separator 
at'A. The two parts of the separator body are also welded 
at B. 

The different welded clements are then fastened to- 
gether with couplings until the required number is 
obtained. When making one of these elements, 25 in. of 
welding is made, and the time required is 14 hr The 
approximate amount of gas needed is 22 cu.ft. each of 
oxygen and acetylene. | 

The next example is the welding of a meter distributor, 
The work was done in California, the torch used) beme 
one manufactured by the Prest-O-Lite Co. 

This distributor is made from 4-in. piping and. tees, 
After the piping has been cut to the correct lengths, holes 
are made with the toreh at A, B, Co and PD to suit the 
ends of the pipes J? and J. The piping is then welded 
at the corners and at the cross pipes 4 and F. 

The finished welded distributor is shown in Fig. 3. It 
will be seen that one end A has a threaded union fastencd 
to it. This is used for connecting to the service from the 
street piping. : 


FIG. 4. THE PIPES AS WELDED 


was used. For the 25 small joints two hours’ time was 
taken and 50 ft. of each gas consumed. When perform- 
ing the cutting operations, 45 min. was required anid 
30 cu.ft. of oxvgen and 10 cu.ft. of acetylene. 
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A Simple Turning Mink 
By Haroun FE. Green 


The roll shown in the sketch is an ink roll that is used 
ina paper-bag machine, It is made of brass pipe with 
the heads forced in, after which a truing cut is taken 


18’x6" Diameter 


ene ts Ny \ . Wy ae We ANAS 1) aa ' ; yy A 
SO\A\V\\ NNN) SLL CS Ue 
| ws 
‘, ; . a . 


~~ 


av a : ail ty Mm 7 ip , beg fi! : . et e - 
PUA WW ae Cae Sa Ss asst ay Bae ee a 
g Thickness 


A SIMPLE TURNING KINK 


across it. It is so light that no matter how the turnin: 
tool is cround, it will chatter. 

To obviate this, I drilled and tapped a hole in each 
end A for a pipe plug and then filled the roll with saw- 
dust, which added enough weight so that the job was 
done satisfactorily, the sawdust then being let out. 
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Painting Small-Shop Products--] 


By Joun H. VAN DEVENTER 


SY NOPSIS—This article is one of a number that 
will deal with methods of painting and finishing 
products made in the small shop. In this issue the 
destrability of good finish is described, and points 
are given on the selection of colors and the prepara- 
tion of castings. 


“If you wish to enjoy a funny show at the theater, don’t 
let an optimist tell you about it in advance.” 

Dave Hope was responsible for this bit of wisdom, and 
said that it is human nature to like an agreeable surprise 
not only in matters of pleasure, but also in business, 
Rather a funny way for him to answer my question about 
painting and finishing small-shop products, I thought at 
first, but changed my mind after he went a bit farther 
into the matter and related a personal experience. 

“Did you ever have a real swell salesman call on you,” 
he asked, laying aside his surface gage; “one of the kind 
that wears patent-leather shoes and gray spats, fuzzy 
green hats and diamond scarf-pins ? 

“About a month ago I was in the market for a new 
machine, and one of these birds flew in to answer my 
Inquiry. He didn’t have to announce himself, for his 
clothes were loud enough to speak for themselves. Before 
I had time to recover from the shock, he pulled out a 
leather cigar case, offered me a Ruy Elegancia and in- 
sisted that I take dinner with him at the Castor House. 


AN ELABORATE CATALOG IN EMBOSSED LEATHER 


“After we had eaten about four dollars’ worth, and 
the waiter had made off with the remains of the fivespot, 
my fancy friend got down to business. He pulled out an 
elaborate catalog bound in embossed leather and began 
to show me the pictures. First was a bird’s-eye view of 
the factory, and over the page a front elevation of the 
executive offices, with gardens and automobiles attrac- 
tively arranged in the foreground. On another page was 
the interior of the President’s private office, done in 
mahogany with tapestry hangings. After I had suffi- 
ciently admired this elegance, he turned to the secretary’s 
fanctum, the stenographer’s studio and the directors’ 
room. Next he called attention to the designing depart- 
ment and engineering office, each the last word in finish 
and equipment. Coming to the factory, he pointed out 
the recreation and lunch rooms and also the first-aid de- 
partment, with its white-enameled furniture and its white- 
upholstered attendants. A few more pages brought us 
to the chemical and physical laboratories, with bottles 
and test-tubes and ovens and thermometers arranged for 
100 per cent. efficiency. Next came some elegant views 
of the foundry and various shop departments, the latter 
having individual motor drive and electric transportation 
trucks, 

“Finally we got to the last part of the book, where it 
said a few words about what they made in the plant; but 
the poor fellow was all: tired out by this time, so that I 
had to pick out the machine I wanted and sell it to my- 
self. 

“Two days later I received an engraved -card thanking 
me for the order and promising shipment within three 


weeks. Ten days after that the shipping bill arrived, and 
along with it was a book of instructions about operating 
and taking care of the machine. That book was a work of 
art, printed in three colors and containing some of the 
slickest pictures you ever saw. Mrs. Hope made me keep 
it on the parlor table. 

“I could hardly wait to get the machine from the 
freight house and rip off the crate and packing paper 
to see the slick piece of work that such an uptodate and 
enterprising firm must have produced. 


FEELING LIKE 4 NIcKEL’s Worty OF Rapium 


“Say, you could have swapped me for a nickel’s worth 
of radium when I saw that: machine. Foundry sand was 
sticking to it here and there; and from the looks of the 
sloppy single coat of machine-gray paint, a bush-league 
painter’s apprentice must have thrown a brushful of paint 
at the thing from center field, and almost missed the 
mark at that. 

“I wrote a letter to the firm, asking them if that was 
the regular finish on their machine, and this is what J 
got in reply,” exclaimed Dave, fishing a letter out of his 
pocket: 

Dear Sir—In reply to yours of Jan. 6, with reference to the 
finish on machine shipped on your order No. 776 beg to state 
that this fs our regular finish. 

Our policy in this respect is to embody the highest me- 
chanical skill) in building these machines; and since fancy 
Painting will not make it operate any better we prefer not to 
Sacrifice quality for looks and therefore Keep down expense 
Yours very truly, 

BLANK MACHINE WORKS. 

“And here is my reply,” said Dave, handing me the fol- 
lowing letter: 


Gentlemen—I have noted what you say with regard to 
finishing your machines. 


DAVID HOPHB. 


EFFICIENCY Has N oT ELIMINATED Human Nature 


A few large shops have built up purchasing organiza- 
tions that can lay aside all thought of anything except the 
ultimate dividend-earning capacity of a proposed pur- 
chase. They don’t care whether a machine is pink, green 
yellow or black, as long as it will operate with a certain 
guaranteed efficiency on a certain product for a certain 
number of days in the year. Those who build things that 
are bought only by such concerns do not need to add fine 
finish as a selling point. But remember, where there is 
one purchaser who comes in this class, there are nine hun- 
dred and ninety-nine others not so far advanced, who 
look upon the purchase of each machine as a red-letter 
event—something to be thought about a long time in ad- 
vance and admired for a long while afterward. Give a 
man of this type an article that he can be proud to show 
as well as to use, and he will go out of his way to boost it. 

Science has done a good deal during the past few years, 
but it hasn’t succeeded as yet in making a silk purse out 
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of a sow’s ear nor a well-finished machine—a durably 
tinished one—from poor castings. Holes can he plugged 
with filler, and foundry sand covered with pigment until 
the surface is perfect to all appearances; but by and by 
a spot will scale off here and there, taking with it as many 
coats as have been applied and transforming an attractive 
machine into an imitation of a mangy dog. 

The smal]l-shop man as a rule buys his castings and is 
thus in a good position to pick and choose, much better 
than the man who operates his own foundry and who is 
tempted to use anything therein made that has a faint re- 
semblance to the original pattern. In buying castings, 
usually from a large jobbing foundry, it is possible to 
insist upon and to get good, clean, smooth castings. If 
the people vou deal with can’t give you satisfactory cast- 
ings at the right price, try someone else—sticking to one 
thing isn’t always a virtue, as the fly remarked to the 
fly-paper. Therefore if you are aiming at quality finish, 
make sure of a fair start toward it in the matter of cast- 
ings and have them sand-blasted. 

‘Sand-blasting makes the best surface for paint or 
enamel that can be had. The small shop with a sand- 
blast apparatus is an exception, and I should not advise 
installing one in such a shop unless conditions are quite 
unusual and there are a number of other profitable uses 
for compressed air. But the jobbing foundry of any size 
that has no sand-blast apparatus is also an exception, and 
thus the small-shop man may have sand-blast cleaned 

castings if he calls for them. 


Getting PickLED Has Its DisapvantaGr 

Some shops get clean castings by pickling them im an 
acid dip. The solution that is most commonly used for 
cast iron is one part of the commercial sulphuric acid to 
eight parts of water. Pickling will remove the scale and 
sand, but has the disadvantage that some of the solution 
may remain in the pores of the casting, resulting in the 
painted surface flaking off in such places. Tt is not 
enough to wash the pickled casting in water if this catas- 
trophe is to be prevented; the acid must be neutralized 
by an alkaline solution such as sal soda dissolved in water 
in the proportion of 1% Ib. to the gallon, preferably kept 
and applied hot. This in turn must be washed from the 
piece with water, alkali not being any more friendly 
toward paint than it is toward oil or grease or acids. 

Assuming that the small-shop man has by hook or 
crook, luck, sand-blast or pickle secured a fair start 
toward a fine finish by getting smooth, clean material, 
what further steps he must take will depend on whether 
he is going to brush, dip or spray; whether the finish is 
to be dull, semi- gloss or full gloss; whether it is to be air 
dried or baked, and somewhat upon the color. 


CoLor AFFECTS TILE SALE OF MACHINES 


Color is a more important thing than a great many 
imagine, as applied to machine finishing. A pea-green 
lathe or a bright-vellow miller would have small chance 
of leaving a jobber’s display floor, whereas these same 
bright colors are favorable to disposing of hand pumps 
and farm tools. Black is the color of dignity; the ma- 
chine shop must be a digmified place, judging by the 
color of its equipment—if you find it too oppressive, take 
a walk into the engine room and have a look at the frivo- 
lous red engine. 

The choice of color that will make an article salable is 
far from being simply a matter of good taste. It really 
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calls for a mixture of genius and a deep knowledge of 
psychology, diluted with considerable good luck. — [t 1s 
easier to tell what not to do in this matter than to say 
what should be done. For one thing, do not depart too 
widely from what has been more or less accepted as gen- 
eral practice for the product. Make it similar, but better. 
A pioneer in the choice of colors has a hard row to hoe. 
When in doubt, paint it black, for this color in paint as 
well as in clothes is suitable for all occasions. 


GREEN AND YELLOW BrinGgINc HoME THE BAcoNn 


The painting of articles for export is an art in itself, 
especially where the goods go to tropical countries. This 
is not because of the difficulty in getting a finish that will 
stand the heat, but of getting one that will suit the na- 
tives. Having at various times been connected with two 
factories making quite different lines of mechanical goods, 
both of which had large sales in South America, I am in 
position to pass out a bit of advice that is the result of 
observation. If you make machines for this trade, paint 
them bright green with yellow stripes and decorate the 
larger surfaces liberally with florid transfers; then you 
are sure to make a killing. This may sound like a joke, 
and in fact the machine thus treated looks like one; but 
notwithstanding this, green and yellow will bring home 


-the bacon from South America. 


The choice between dull finish, semi-gloss and full 
gloss is not as difficult as that of the proper color. Size 
has a good deal to do with this. A large machine or sur- 
face looks better with the dull finish, largely because this 
tones down all large irregularities or waves which cannot 
be corrected by applying filler. Semi-gloss, or eggshell. 
finish, while taking considerable skill to apply properly. 
is effective for medium-sized machines where cast iron 
is the main material, and has the advantage of not show- 
ing splotches of oil. Full gloss, or enamel, finish is most 
offer ‘tive on small articles such as may be made part of a 
machinery jobber’s window display ; when well executed, 
this finish will help to attract the eye of a possible cus- 
tomer. 


FiInE Finisu Must BE ConsIsStTENT 


To be really fine, the finish selected must be consistent 
with the use of the machine or part, in other words must 
serve some purpose aside from mere decoration. It is 
disappointing, to say the least, to buy an engine or pump 
attractively painted and then have its color darken and 
{urn dead and muddy when the thing is subjected to its 
working heat. Nor is it altogether pleasing to have a 
tool that is meant to be handled shed its coat like a locust. 
Japan and baked enamel finishes have reasons for use 
other than to simply give the article a shiny appearance. 
Resistance to heat and resistance to handling are among 
the reasons for the employment of these more durable 
finishes, which, it will be found, are not beyond the reach 
even of small shops. 

Protection against rust is one reason for painting those 
parts of machines that do not show—here the ornamental 
side is forgotten altogether and the purpose becomes 
strictly utilitarian. The interior of oil chambers of bear- 
Ings are painted with another purpose in view—to keep 
sand from the cast surfaces from dropping into the oil 
and thus damaging the bearing. A paint made of red 
lend and Jinseed ott is best for this purpose, not being 
softened by lubricating oils, 
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Machine-F orged Beading Tools* 


By J. C. Brecnkenrinckt 


The evolution of a beading tool as made in an Ajax 
forging machine is as follows: 
punching : 


F a id 


Fle;. 1. MACHINE-FORGED BEADING TOOLS 


wand rounding off edges with file: fifth, hardening and 
As it is made from %-in, octagon steel, the 
upsetting of the steel with its resulting evils is entirely 


tempering, 


wvoided. : 


The hardening of the tools is accomplished with an 
vil-burning tool furnace and a pyrometer to register the 
In drawing the temper, 
an oil-tempering bath with an indicating thermometer 1s 
The tools are handled in Jots of 500 at a cost of 
The average amount of service from a 
leading tool is 4,000 flues beaded before it has to be 
The forgine-machine dies are made from ma- 


proper hardening temperature. 


ted, 
JOC. per tool, 


re-formed, 


DIES FOR BEADING TOOLS 


FIG. 2. 


Chinery steel with vanadium-alloy tool-steel inserts at a 


total aost of B50, 


The suecess of this tool is chiefly due to the methods 
It is made from annealed 
The blanks are first cut to leneth 
frome the stock bars in a power shear, four blanks being 
The round shank end, }4 in. in 


sinploved in its manufacture. 
low-carbon tool steel. 


cutioT at each stroke. 


From 
ARSOC TATION, 
thuperviner of tools, Frisco Railway. 


MACHINIST 


First, flattening; second, 
third. forming; fourth, grinding. off fins, 


“Proceedings.” American Ralilway Tool Foremen’s 


1855 


diameter, 244 in, in Jength, is next turned ina athe 
with the aid of box tools. The blanks are taken to the 
forge shop and heated in an oil-burning furnace and 
formed in a 2-in, Ajax forging machine. The illustra- 
tions make the work clear. 
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Making Fiber Washers 
By I. V. ALLEN 

The illustration shows two tools used in the shop of 
the F. W. Lindgren Co., Rockford, I}, for cutting out 
fiber thrust washers. ‘They are used in a common man- 
drel press, and a boy can easily run out several hundred 
in a short time. 

The tool at the left blanks the washer out of a strip 
of fiber sheared to the proper width. It also pierces the 


MAKING FIBER WASHER 


center hole of the washers, which are thrust into it one 
at a time against a stop and then pushed out from the 
hack. The bases of these tools, or dies, are made of cast- 
Iron scrap pieces. The dies, plungers and guides are 
made from = scrap. steel. Hach plunger or punch ts 
shouldered at the upper end, so that a spring may be 
placed on it to force it upward as the press ram re- 
leases it. 
w 
Grinding-Operation Kink for 
Hardened IRollers 


By W. L. Conkuin 


Asmall job that Thad to do recently ina grinder may 
be of interest to some readers. 

The work consisted of five tool-steel rollers, jf in. in 
diameter by 1,4; in. long, with as small a center as pos- 
sible in each end. They were to be hardened and ground. 
This seemed all right until I tried to decide upon the 
way to drive the rollers so that a cut clear across the face 
could be taken. 

T put the hardened roller on the centers of a cutter 
vrinder, locked the head center so that it would) rotate 
with the work, then placed the tailstock center in- posi- 
tion. Before starting, IT regulated the tension of the 
compensating tailstock spring with a wooden wedge placed 
between the center release Jatch and the frame of the 
tailstock so that enough pressure could be got on the 
center to hold the work steady and yet allow it to rotate 
very freely. After this adjustment a soldering tron was 
used to put a small amount of solder on the head center - 
close up to the face of the roller, By this means the work 
was locked tight enough to allow the erinding of the 
rollers to the finished) size. 


ee ie! 


186 AMERICAN 


MACHINIST Vol. 44, No. 5 


Machining Exhaust Manifold and 
Details of V-Motor . 


By Rospert Mawson 


SYNOPSIS—In this article is shown the fixture 
used in milling the exhaust manifold. For ma- 
chining the front bearing housing, two milling 
and one drilling operation are described. The 
rocker arm has a multiple milling operation and a 
simple drill jig. Two indering jigs are used in 
machining the cylinder, other tools for which were 
shown in a previous operation. These tools repre- 
sent advanced ideas in tool designing and manu- 
facture. 


On page 19 was shown and described the Ferro eight- 
V-motor manufactured by the Ferro Machine and Foun- 
dry Co., Cleveland, Ohio. This motor is of a novel con- 
struction employing a single casting which takes the place 
of the upper crank case and cylinder casting. The gas 


operating mechanism, the motor being of the valve-in-the- 
head type is carried in a separate casting attached to the 
cylinder being known as the cylinder head. 

Over the head is fastened the cover the function of 
which is to hold the spark plugs. A light pressed steel 
stamping is used for the oil pan or lower crank case. 
On pages 14 and 98 are shown some of the special small 
tools used in manufacturing the motor. It will be ob- 
served that these tools illustrated the latest types of 
jig and fixture design and the times required for perform- 
ing the machining operations, speeds and feeds, of cutters 
and other data are included. In this article are described 
the tools used when machining three other smaller ele- 
ments used on the motor. It will be seen that these illus- 
trations, as well as those given in the previous article, rep- 
resent high-grade jig and fixture design and construction 
working out satisfactorily under commercial conditions. 
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JIGS AND FIXTURES USED IN MACHINING V-MOTOR DETAILS, WITH WORK IN POSITION 


FIGS. 2 AND 2-A 
Operation—Milling exhaust manifold, Fig. 1. Casting is 
located in steel V-block and knurled-head screws A are ticht- 
ened against it; screws B and strap C are tightened to hold 
it securely. 
Surface Machined—Joint surfaces, using , 4-in. end mill; 
speed, 76 r.p.m.; feed, 0.083 in. per revolution. 


FIGS. 4 AND 4-A 


Operation—Milling slot in valve rocker arm, Fig. 3. Forg- 
ings are located on finished plugs, which rest in machined 
recess. Clamps A are operated by a handle and hold down 
four pleces at one setting. 


Surface Machined—Notch, using 4-in. diameter by 


30} 
thick cutter; spee Yo 7in. 


d, 85 r.p.m.; feed, 0.03 in. per revolution. 
FIGS. 5 AND 5-A 


Operation—Drilling hole in rocker arm. Forging is located 


on plug A and fin B, which ts set in slot of jig. Knurled- 
screw C holds it in position. jig. nurled-head 


Hole Machined—No. 48 hole through web. 


FIGS. 7 AND 7-A 


Operation—Milling parting line of front bearing housing. 
Fig. 6. Rough casting is placed on two pins as A and held 
in position with strap B. 

Surface Machined—Joint surface, using 5-in. cutter; speed, 
62 r.p.m.; feed, 0.015 in. per revolution. 


FIGS. 8 AND 8-A 


Operation—Milling face of front bearing housing. Casting 
is located on two hardened-steel pads A and is held down with 
straps B. 

Surface Machined—Front face, using 3-in. end mill; speed. 
100 r.p.m.; feed, 0.03 in. per revolution. 


FIGS. 9 AND 9-A 
Operations—Drilling holes on face and bolt holes in front 
bearing housing. Casting is placed on steel pads and the 


cover dropped down and fastened with knurled-head screw. 
two screws holding it in position. 


Holes Machined—Three %-in. in face and two 4}-in. for 


joint bolts. The three %-in. holes are later tapped with }.-!n. 
18 U. S. F. threads. 
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Device To Hold Center Work to 
Faceplate of Lathe 


By WituramM C. Betz 


We had a lot of spindles to be steadyrested for boring, 
and one of the bovs devised a leather strap, A in the illus- 
tration. To use this strap, the lathe faceplate is backed 
away from the spindle shoulder about four threads, as 
when using a belt lace. The strap is put on the piece to 
be machined and a lathe dog fastened in place. The strap 
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SPECIAL STRAP FOR CENTER WORK 


ends are then slipped through the driver slots, brought up 
tight and pins slipped through the holes, as shown. The 
faceplate is screwed back against the spindle shoulder, 
which brings the work tight against the headstock center. 

This strap is much more convenient to use than the 
belt lace. 


Dies for the Manufacture of 
Piston-Rod Nuts* 


By B. Henricksont 


On all its new and heavy power the Chicago & North- 
western Ry. has done away with the key type of crosshead 
and is using the design in which the piston rod is held 
in place by a large castellated nut. As these nuts have 
worn out in service the mechanical department has been 
confronted with the problem of replacing them. The dies 
shown in the accompanying illustrations have been in- 
strumental in solving the problem. 

The illustration shows the dies with the various headers 
used for making both blank and castellated nuts. The 
dies in this case are made to fit a 6-in. Ajax forging 
machine. As is readily seen, they are sectional; each 
half-die consists of seven distinct pieces, and also each 
die may be said to be two-faced. They may be turned 
end for end in the machine, or the two outside faces may 
be made the two inside faces. This design is to accom- 
modate a variety of sizes of nuts, which will be named 
later. The main body of the die as shown is made 
of cast iron. All the remaining pieces should be made 
of either soft steel or tool stecl. If made of tool steel, 


*Presented to the American Railway Tool Foremen’s Asso- 
ciation. 
¢Tool foreman, Chicago & Northwestern Ry., Chicago, Il. 
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the various laminations should be tempered; if soft steel 
is used, they should be case hardened. The four end 
plates shown bolted to the ends, serve to protect the 
cast-iron sections. As they wear away, they may easily 
be replaced or built up by the oxyacetylene process. As 
Size of Nut, In. Across Flats, In. Style Width of Nut, In. 


4 6% Hex—castle 3 
3% 515 Hex—castle 21% 
4y 6% Hex—plain 3 
3% 5% Hex—plain 21 
3% 5 3g Hex—plain 3 


may be noticed, some parts are recessed out to carry plates. 
The object of this design is to facilitate replacement 
of these pieces in case of accident. The laminations are 
bolted to the body of the die by 1-in. studs. 

A separate plunger to fit the crosshead of the machine 
is not made for each size of nut. One main body only 
is made, and the various plunger heads, shown in the 
photograph, are fastened to this main body by setscrews. 

The sides show the results of the two operations neces- 
sary to form a complete nut. The pieces are formed 
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DIES FOR PISTON-ROD NUTS 


in the bottom recess of the dies. The bar stock is upset, 
and by the use of the proper plunger either a plain or a 
castellated nut is formed. The completed nut is shown 
below. It is formed in the top recess of the dies 
by punching out the center of the piece. One heat only 
is necessary. 

The accompanying table shows the different nuts made 
in these dies. 
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Helpful Drafting-Room Hink 


By WILLIAM J. GAFFKE 


A good and inexpensive drafting-room kink for chang- 


ing blueprints is shown in the illustration. 


The quill 


HELPFUL DRAFTING-ROOM KINK 


A is made from either sheet brass or copper about 0.01 
It is inserted in the stopper 


in. thick and 14 in. wide. 
as shown. 
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Machining and Gaging Methods 
From Pelton Shop 


By Frep H. Cotvin 


SYNOPsIS— Methods which have been found 
satisfactory both as to quality and cost of appar- 
atus in moderate quantities always contain sug- 
gestions for shops similarly situated. The 
methods here described include gaging the rela- 
tive lucation of surfaces of a waterwheel governor 
base, a drilling base for waterwheel buckets, boring 
formed surfaces ina lathe and a drilling and filing 
jig for square holes. 


One of the interesting products of the Pelton Water- 
wheel Company, San Francisco, Calif., is the Doble hy- 
draulic governor, used in connection with the Pelton 
waterwheel, for controlling the flow of water to the wheel 
itself. Without going into the mechanism of this gov- 
ernor, it presents several interesting machining problems, 


some of which will be round in connection with the vari- 
ous surfaces of the governor base. 

The top is first bored and faced, as shown in Fig. 1, all 
the other surfaces being gaged from this point. The base 
of this gaging is the located plate A, which is held in 
position by the four projecting lugs shown, while the two. 
knurled handles afford an easy means of handling the. 
center plate. The use of. the gage B is shown in Fig. 2. 

This figure shows the gage B in position in the plate’ 
A, the outer end giving the correct distance from the cen- 
ter of the governor base to the face of the side opening C. 

The manner of gaging the opening on the opposite 
side, as well as the relative position of the rear bearing, 
is shown in Fig. 3. Here an arm D has been substituted 
for the gage E for gaging the height of the bearing with 
relation to the upper face of the base. The gage F' lo- 
cates the relative position of the end of the side bearing 


Fig. 1 


Fig. 2 


Fig. 3 


FIGS. 1 TO 3. LOCATING GAGES FOR THE BASE OF WATERWHEEL GOVERNOR 


Fig. 1—Center plate in place. 


Fig. 2—Locating the side outlet. 


Fig. 3—Gaging bearing surface and other side outlet 


Fig. 4 Fig. 5 


Fig. 6 


FIGS. 4 TO 6—HAND AND MACHINE OPERATIONS ON GOVERNOR PARTS 


Fig. 4—Post for wheel centers. 


Fig. 5—Boring the curved nozzle. 


Fig. 6—Drilling and filing jig for needle valve 
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and the face F of the opening on this side. Both of these 
gages have adjustable hardened points to allow for wear 
and to keep the setting accurate at all times. 

For holding the waterwheel spiders, or centers, while 
they are drilled to receive the buckets, the stump, or post, 
shown in Fig. 4 is used. It consists of a base A which 
is strapped to the floor plate of a large radial drilling 
machine. This carries the pair of four-winged arms B 
and C on the central post D. The spider fits on these 
arms, which locate it in a central position while it is being 
drilled for the bucket. 

The nozzle tips of the governor are bored to a special 

curve for controlling the flow of water to the best ad- 
vantage, a central needle, curved somewhat similarly, be- 
ing used inside the curved nozzle tip A, shown in Fie. D. 
This js bored by means of a former, shown very slightly 
at B, this former being bolted to the plate C in the cor- 
rect position to control the boring of the nozzle. The 
rossfeed screw is disconnected in the usual way, the 
cross-movement of the carriage being controlled by the 
weight IW, through the chain belt shown. The curve on 
the governor spindle is turned in a similar manner. 

The governor contains a floating valve, which has a 
square hole across the center, and which must be very 
accurate. .Not being made in sufficient quantities to 
warrant broaching, these valves are drilled and filed, as 
. shown in Fig. 6. The drilling jig is shown at A, carrving 
three bushings B, C and D. Only the central hole is 
filed square, the work being done in the filing fixture. 
The illustration shows very clearly how the piece is held 
by means of the knurled screw F, acting through the 
small strap G, which is easily handled in the notched plate 
IT, The edges of the square hole J of the fixture are 
hardened, so that it makes the filing of this square hole 
a comparatively simple matter. T he gage for testing the 
hole is shown at J. 
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Dressing a Wheel for the 
Grinding of Splines 


By KF. A. Tuantox 
One of the Jarge automobile companies grinds its 


splined gear shafts all over after they are machined and 
hardened. These shafts are of the six-splined type, and 
in milling out the splines a small channel is cut down 
into the bottom of each side of the spline. This is done 
on account of the tendency of the edges of a grinding 
wheel to round over quickly. By milling in this way, a 
strip is left down the middle of the bottom, so that the 
wheel has a strip on the bottom and each side to grind, 
but no sharp corners, 

After the shaft has been hardened, it ts ground on a 
evlinder grinder and all the evlindrical surfaces fintshed, 
It is then placed ino a Brown & Sharpe planer-type 
grinder, as shown in Pig. f. The indexing is done with 
a recular dividing head, the same as in the milling oper- 
ation. By the u-e of three specially mounted diamonds 
the wheel is dressed to the exact size and shape to grind 
the splines. These diamonds are 
ix set on the grinder table in line with the shalt to be 
ground, as shown at A. By using this fixture the wheel 
is dressed to exact shape in a very short time with little 
trouble. 


ya 
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The method of mounting the diamonds is better shown 
in Figs. 2 and 3. In Fig. 2 the two diamonds used for 
dressing the beveled edges of the wheel are shown in 
position on the fixture. Each diamond is carried in a 
separate slide, as shown at A and B. The diamonds 
themselves are held in small plugs which are held in the 
slides by means of setscrews. The shdes are permanently 
set In grooves cut at the correct dressing angle. They 


FIG. 1. DRESSING FIXTURE IN POSITION ON PLANER 


TYPE GRINDER 


are each cut half away at the back so that thev can cros= 
cach other. On the mner edges of the cut-away parts. 
teeth are cut like those of a rack, and mto these teeth a 
small) pinion meshes. This pinion is so set as to be 
turned by means of the handle @. By swinging this 
handle one way or the other, the slides carrying the dia- 
monds are alternately fed out or im, and if im correct 
position the wheel will be dressed to correspond. 

After the bevel edges, the radial periphery must. be 
dressed. This is done without changing the position of 
the wheel or fixture. The double diamond holder is 


FIG. 3. THE RADIUS 
DRESSER 


FIG. 2. THE SIDE DRESS- 
ING DEVICE 


stmply Hfted upward off the engle plate and the single 
diamond holder put in its place, as shown in Fig, 3. As 
the diamond ts held at A. the radius is dressed by simply 
swinging the handle 2 from: side to side. 
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Effect of Varying Sulphur in 
Basic Openhearth Steel 


By J. 8S. UnasErt 


SY NOPSIS—Report of an investigation into the 
properties of a large number of steel specimens, 
including three different carbon contents and siz 
or more sulphur contents for each carbon. Tests 
and observations were made in the laboratory, steel 
mull and shop. Summarizing, the author states, 
“I do not advocate paying no attention whatever 
to sulphur content of steel, but I firmly belveve 
that a steel containing more than 0.100 per cent. 
ts not necessarily bad and that it will show little, 
tf any, difference in quality when compared with 
the same steel of much lower sulphur, other con- 
ditions being the same.” 


The purpose of this investigation was to prepare steels 
of different degrees of hardness, each containing varying 
amounts of sulphur, then work these steels into finished 
products and examine them carefully during the manu- 
facture and after completion for difference in quality. 

Three heais of steel of 68 tons each were made. These 
were low-sulphur basic openhearth steels of soft, medium 
and moderately hard varieties of approximately 50,000, 
70,000 and 90,000 Ib. per sq.in. tensile strength, the 
carbon contents being 0.09, 0.32 and 0.51 per cent. 
respectively. No selection of stock or furnace was made, 
the furnaces being taken at random. The heats were cast 
into twenty-four 18x20-in. ingots of 6,300 Ib. each. 
Twelve ingots from each heat were used in the investiga- 
tion, or a total of 100 tons. After a discard had been 
made to eliminate any highly segregated or streaked 
condition in the steel and the regular waste provided for, 
about 50 tons of steel] was used in the tests carried out. 

The sulphur content of the ingots was increased pro- 
gressively by adding amounts of sulphur’ to different 
ingots from the same heat, raising the amounts in the 
higher-sulphur ingots of the series greatly beyond that 
ordinarily found in commercial steels, until a point was 
reached at which it was difficult, if not impossible, to 
roll the ingots by the usual heating and rolling opera- 
tions commonly practiced at the mills. 

The sulphur additions were made in the pure powdered 
form to the ingots during pouring. Pyrites was con- 
sidered but discarded as a possible means of introducing 
variables. The additions were regulated to secure as 
nearly as possible a uniform increase of 0.030 per cent. 
sulphur from one ingot to the next higher. The aim was 
to obtain steels that, excepting sulphur, would be alike 
in manufacture and composition, thus keeping out any 
variables and furnishing an opportunity to study the effect 
of sulphur alone. 

The ingots were rolled into such sizes as would be 
needed to fabricate the different steels, either by hot or 
cold working, into such finished articles as they were best 
adapted to by composition. Sheets, wire products, rivets, 
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chains, tubes, channels, plates, rails, axles and drop 
forgings were made. In this paper I refer only to such 
steels as are of particular interest to the automobile 
industry. 

Owing to the great variety of materials made, it was 
not always possible to use steel of the exact composition 
ordinarily employed for a certain purpose, as the steel 
was sometimes a little harder or softer than required. 
This feature does not, however, influence the comparative 
results. 

The manganese of the three heats was 0.43, 0.62 and 
0.67 per cent. respectively. Attention is called to this 
point, as large quantities of steel containing from 0.70 to 
0.120 per cent. sulphur and 0.75 to 1 per cent. manganese 
are made regularly for consumers who must have a steel 
especially fitted for rapid drilling, turning or threading 
purposes. The comparatively high manganese in this 
screw or nut stock has an appreciable effect on the hot- 
working properties. This was not the case in the low- 
manganese steels studied in this investigation. 

The ingots were heated to 1,250 deg. C. and then rolled 
in the regular way, no attempt being made to give the 
higher sulphurs any preference. All ingots were rolled, 


TABLE 1. Cr ANALYSES AND PURPOSES FOR 


HICH STEEL WAS USED 


Basic Openhearth Heat No. 81,160: 
Chemical Analysis—Carbon, 0.09; 0.43; 
Snore. 0.012; sulphur, 0.031. 
Sat phe Content in Ingots—0.030, aes 0.050, .0.060, 0.090, 
0.140, 0.160, 0.180, 0.250, 0.25 
Burcocee for Which eed Rivers, ‘chains, sheets, wire, 
tubes and pipe. 
Basic O eutiearth Heat No. 71,163: 
Chemical Analysis—Carbon, 0.32; manganese, 0.62; phos- 
phorus, 0.014; sulphur, 0.032. 
Supe Content in Ingots—0.032, 0.068, 0.108, 0.146, 0.190, 


Punposes or Which Used—Drop forgings, channels, plates 
and tube 
Basic Openhearth Heat No. 76,185: 
Chemical pa tyele_cerpor 0.51; 0.67; 
phorus, 0.015; sulphur, 0.025. 
Sulpiae Content in Ingots—0. 025, 0.055, 0.095, 0.135, 0.167, 


Purposes for Which Used—Axles, drop forgings, rails and 
wire rope. 


manganese, phos- 


manganese, phos- 


except the two highest-sulphur ingots of the 0.09 per 
cent. carbon heat, containing 0.250 and 0.254 per cent. 
sulphur. These ingots cracked badly in rolling and were 
removed from the roll tables and scrapped. In rerolling 
from the blooms, billets or slabs into finished material, 
no trouble was experienced nor any difficulties met. 

Table 1 shows the chemical composition of each heat 
and the sulphur content of each ingot. 


Hot-WorKING PROPERTIES OF THE STEEL 


The rolling properties of these steels are shown in 
several of the illustrations, which give a general idea 
of the rolled finished material. 

Channels enter into the construction of automobile- 
truck frames. Fig. 1 shows six pieces 6 ft. long, each of 
8-in. channels, of 0.32 per cent. carbon steel, with the 
corresponding sulphur of each piece stenciled on the 
channel. No tearing or red shortness is noticeable on the 
thin flanges of the higher sulphurs. 

The ability to weld the soft steel of 0.09 per cent. 
carbon is shown in Fig. 2 (*)4-in. machine-made chain). 
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FIGS. 1 TO 6. TEST SPECIMENS OF CHANNELS, CHAIN AND RIVETS USED IN INVESTIGATION OF INFLUENCE 
OF SULPHUR IN STEEL 
Fig. 1—Samoles of S-in. channils. Tig. 2—Welded 4-in. machine-made chain. Fig. 3—Machine-made chain tested to 
dacstruction, Fig. 4—Hand-miade chain tested to destruction, Fig. S—Rivets subjected to hot and cold tests, | Fis, t—- 
Riveted joints tested to destruction 


- 
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Three pieces of each sulphur content were made. The 
short pieces of three links each were tested to destruction, 
with results shown in Fig. 3. Additional chain, hand- 
made, shown in Fig. 4, was tested. The stock for these 
chains was rolled 7/,, in. light in gage, in order that 
this size could be used in making the rivets. This is not 
the usual practice, as machine-made chain stock is rolled 
yy In. over gage to provide for scaling and to fill out the 
welding dies of the hammer. This smaller diameter has 


yiven lower results than is ordinarily obtained on standard 
chain, but the results are truly comparative. 

The greater average strength of the hand-made chain 
over the machine-made is not due to better workmanship, 


FIGS. 7 TO 12. 


*s da crankshafts. 
Fig. 7—Drop-forge Drop-forged crankshafts. 
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Fig. S-—Automobile drop-forged parts. 
Figs. 11 and lz—Automobile drop-forged parts 
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but to the fact that the lap in the hand-made chain is 
almost twice as long 

No trouble was experienced in either the hand- or 
the machine-made chain until No. 9, or 0.140 per cent. 
sulphur, was reached, No. 11, of 0.180 per cent sulphur, 
acting similarly. It was found that both could be welded 
perfectly at the regular temperature and did give good 
results, but that lowering the welding temperature about 
100 deg. C. prevented any cracking or crumbling of the 
steel in welding. The evidence seems to show that good 
and bad welds are more a question of heating and work- 
manship than of either high or low sulphur, as either kind 
of weld is found in any of the various chains tested. 


DROP FORGINGS MADE FROM STISELS CONTAINING DIFFERENT AMOUNTS OF SULPHUR 


Fiz. 9—Automobile drop-forged parts. Fig. 10— 
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The results of the tests to destruction are given in 
Table 2. 
TABLE 2. BREAKING LOAD OF }-IN. CHAIN 


Carbon Sulphur Breaking Load of Breaking Load cf 
Content, Content, Hand-Made Chain, Machine-Made 
Per Cent. Per Cent. Lb. Chain, Lb. 
0.09 0.030 31,480 32,800 
39,630 33,300 
0.09 0.060 40,710 35,630 
41,470 31,600 
0.09 0.090 40,820 23,300 
30,940 24,000 
0,09 0.140 40,710 26,450 
37,690 22,700 
0.09 0.180 32,990 31,650 
40,390 31,200 


A number of rivets, 34 in. in diameter by 2 in. long 
under the head, of the 0.09 per cent. carbon steel were 
made and subjected to the various hot and cold tests 
shown in Fig. 5. To determine if these rivets were of 
the same strength under shearing stress, 10 bars, having 
two 43-in. holes drilled 2 in. from one end, were riveted 
together by machine at an estimated temperature of 
1,200 deg. C. These bars were then tested with the 
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in these tests, as the object was to determine if the higher- 
sulphur steels would stand the severe bending necessary 
to forge these crankshafts. 

When finished, these forgings were cleaned by dilute 
acid or the sand blast and then carefully inspected by the 


TABLE 3. SHEARING STRENGTH OF RIVETED JOINTS 
Carbon Content, Sulphur Content, Shearing Strength, 

Per Cent. Per Cent. Lb. 
0.09 0.030 48,900 
0.09 0.060 48,300 
0.09 0.090 48,800 
0.09 0.140 46,700 
0.09 0.180 47,400 


manufacturers and the author to detect any surface or 
other defects, but no differences could be observed in 
the high- and low-sulphur steels of either carbon. 

Fig. 13 is presented to give an idea of the cold-working 
quality of soft steel. A number of No. 26 gage sheets 
were rolled, then galvanized and afterward made up into 
spouting. In seaming and beading the spouting, no 
cracks developed on any specimen, while the coating 
adhered as closely to one sheet as to another. This work 


FIG. 13. SHEET STEEL GALVANIZED AND FORMED 


results shown in Fig. 6 and in Table 3. 
difference is observed in the tests. 

A number of bars from both the 0.32 per cent. and the 
0.51 per cent. carbon heats of various sulphur contents, 
2x2 in. by 16 ft. long, were rolled and sent to two 
prominent automobile manufacturers with a request to 
drop forge them in accordance with their regular prac- 
tice, into such shapes as would indicate if any difficulties 
would be encountered in the heating or forging. 

The author was present when this work was done. 
Crankshafts, connecting-rods, steering knuckles and other 
parts were forged. These are shown in Figs. 7, 8, 9, 10, 
11 and 12. The flash or excess metal forced out between 
the dies was not always sheared off, it being allowed to 
adhere to the forging to show any tearing at the thin 
outside edges. The appearance of the flash seems to 
furnish the strongest evidence of the ability of the high- 
sulphur stcels to stand severe hot work. 

The size, 2x2-1n. bars, furnished the manufacturers 
was of too large a section to do the best work for a 
number of the smaller forgings. As a consequence, more 
actual work, or greater reduction, than in the revular 
practice was necessary to produce the forgings under 
the drop hammer. In the case of the crankshafts the 
regular stock used is 31% In. In diameter, but in this 
case it was 2 in. square which did not give enough metal 
to fill the forging dies properly, leaving parts of the forg- 
ings in an unfinished conditie ‘This is of no importance 


Practically no 


FIG. 14. MILK-CAN BASES WITH 0.09 CARBON 


bears a close relation to the stamping or drawing of 
automobile mudguards, hood covers, bodies or other parts. 

Another example is represented in Fig. 14 of a number 
of milk-can bases of 0.09 per cent. carbon steel of differ- 
ent sulphur contents. These bases were intended for 
o-gal. cans, are 11 in. in diameter and of No. 16 gage 
sheet. The work done is very severe, being a reverse draw 
with two operations in the press. The illustrations show 
both sides of the bases, and in addition a cross-section 
of the base after cutting apart to show character of 
bend. No differences were noticed in stamping any of 
the specimens. 

Tensile specimens were machined from the drop-forged 
steering knuckles of 0.32) per cent. carbon, shown in 
Vig. 8, after they had been subjected to the heat-treatment 
given In Table 4. Similar tests after treatment were 
made from the 114-m. diameter rounds used in drop 
forging the clutch pilots from the 0.32 and 0.51 per cent. 
carbon steels, shown in the third and fourth rows of 
Figs. 9 and 12.) The results obtained are given in Table 
5. 

Short pieces of 34-in. diameter rounds from the 0.09 
per cent. carbon steel were packed in ordinary case-harden- 
Ing compound in the same container, then heated to 900 
deg. C. for 12 hr., afterward reheated to 860 deg. C. and 
quenched in cold water. The surface of the bars was 
roughly polished and the scleroscope hardness determined 
at several points on the surface. The depth of case and 
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under the same condition of feed, 
cut. 
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hardness, which are the same for each bar regardless of 
the sulphur content, are found in Fig. 15. 

Where any mac hining was done on the finished material, 
or In preparing test specimens before and after treatment, 


TABLE 4. TENSILE TESTS OF HEAT-TREATED STEERING 
KNUCKLES*® 
Tensile 
Carbon Sulphur Flastic Strength, Elongation Reduction 
Cc ntent, Content, Limit, Lb. ab. per. in 2 In., of Area, 
Per Cent. Per Cent. per Sq.In. Sq.In. Per Cent. Per Cent. 
0 32 O 032 62,250 33,250 30.0 60.0 
32 U Os 49,375 78,375 31.5 62.8 
@ 32 0.108 52,750 77,750 30.0 58.0 
) 32 O 146 58,875 77,875 27.0 61.3 
O 42 0 190 51,875 76,875 28.0 53.8 
0.32 0 230 57,250 76,250 29.0 53.8 


*Annenled at 909 deg. C., reheated to 829 deg. C., quenched in water and 
drawn at 538 deg. C. 


no material differences were found. The only noticeable 
thing was that the higher-sulphur steels of any carbon 
vave a smoother machined surface than the lower-sulphur 
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shows the average power required while cutting 11144 
threads per inch in ten samples of each sulphur content. 

Tensile tests of 34-1n. diameter rounds of 0.09 per 
cent. carbon, of 8-in. channels of 0.32 per cent. carbon 
and of axles of 0.51 per cent. carbon, all in an untreated 
condition, are shown in Tables 7, 8 and 9. The results 
on the soft steel, Table 7, are the same. In the medium 
steel, Table 8, there is a slight falling off in the physical 
properties when the sulphur exceeds 0.100 per cent. The 
highest carbon, Table 9, giving the results on specimens 


taken at the edge and halfway to center of axles, shows 
that as the sulphur rises there is a decrease in the 
ultimate strength, but an increase in the toughness, as 
shown by the reduction of area. 

The bending quality of the 0.09 per cent. carbon steel is 
shown in the tests of rivets, Fig. 5, the bending quality of 


S.108 $.146 S$ .190 2: 


CARBON, USED IN 


CASE-HARDENING, BENDING AND DROP TESTS 


Fig. 15—Showing hardness of case-hardened rounds. 
Fig. 17—Axles after drop test. 


speed or depth of 
In cutting threads on some 1!4-in. pipe a test was 


made by attaching an arm 2214 in. long to the die, the 


TABLE 5. TENSILE TESTS OF HEAT-TREATED 13-IN. ROUNDS 
FORGED FROM 2x2-IN. BILLETS. 
Tensile 
Carbon Sulphur Elastic Strength, Elongation Reduction 
Content, Content, Limit, Lb. Lb. per. in 2In., of Area, 
Per Cent. Per Cant. per Sq.In. $q.In Per Cent. Per Cent. 
Y 329° 0.032 48,650 $0,250 30.5 70.1 
u 52* 0 06s 45 550 74,550 32.8 OS S 
vw d2° U0. 108 401,400 75,800 30.2 Us. 7 
Oo 32% 0. 146 46,700 73,350 3L.5 607 3 
YU 32* 0. 190 45,450 71,550 33.2 6.3 
Oo 32* O 2:0 45,850 70,100 31.5 65 U 
wo ot O 25 70,400 111,900 20 3 oO 8 
Oo SUf 0.055 76,300 120,800 19.7 51.3 
a oOlt 0 095 74.9.50 119,400 19.9 51.5 
o 5It 0 1:35 76,800 120,600 18.3 49. 2 
re i i O 167 73,200 111,750 17.5 45.4 
O it 0 230 66.550 106,550 20.5 44.7 


a 
4 


*Heated to 830 deg. C., held for 20 min., quenched in water drawn at GOO deg. 


, for M men. 
_tHeated ts 316 deg. C., held for 20 min., quenched in water drawn at 565 dev. 


_ for SO man. 


wmposite end of the arm being attached to a dynamom- 
eter which registered the load in pounds, 


tlhe 
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the 0.09 per carbon steel, This 


results on cent. 


Fig. 16—Eight-inch channels after opening and closing tests. 
Fig. 18—Ends of axles broken in drop test 


the 0.32 per cent. carbon steel in the opening and closing 
tests of the 8-in. channels, Fig. 16. Bending tests were 
not made on full-size material made from the 0.51 per cent. 
carbon. steel. 


TABLE 6. THREADING TESTS OF 13-IN. STEEL PIPE. 


Carbon Content, Sulphur Content, *Puwer Required for Cutting 
Per Cent. Per Cent. Lb. 
0.09 0.031 73.5 
0.09 0.050 70.6 
0.09 0. 090 GOS.5 
0.09 0.116 62.3 
0.09 Q. 160 61.2 


TABLE 7. TENSILE TESTS OF UNTREATED 3-IN. DIAMETER 
ROUNDS 


Tensile 
Carbon Sulphur Elastic Strength,  Elengation Reduction 
Content, Content, Lint, Lb. Lb. per. in S In., of Area, 
Per Cent. Per Cent. per Sq.In. Sqn. Per Cent, Per Cent. 
0.09 0.030 31,360 1),460 30.8 64.2 
0.09 0.000 $2,740 50,900 0.2 65.3 
0.09 0.000 $0), S00 1,400 31.2 62.5 
Oa 0.140 31.600 30.700 $2.5 64.2 
0 U9 Q. 180 $1,530 0,960 30.7 62.3 
In addition to the tests already mentioned, deflection 


tests were made on the full-size channels and drop tests 
on the axles. The results of the deflection tests on the 
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channels are shown in Table 10, and the results of the 
drop tests on axles in Table 11. Fig. 17 shows the ap- 
pearance of the broken axles, and Fig. 18 the fracture of 
each axle after breaking under drop. 

The tables and illustrations in this paper present the 
actual evidence obtained in investigating steels of different 
degrees of hardness with varying contents of sulphur. 
Wherever possible, variables which might affect the results 


TABLE 8. TENSILE TESTS OF 8-IN. STEEL CHANNELS 
Tensile 
Sulphur Elastic Strength, Elongation Reduction 
Cao Content. Limit, Lb. Lb. pc in 8In., of Area, 
Per Cent. Per Cent. per Sq.In. S8q.In. Per Cent. Per Cent. 


0.32 0.032 45,300 71,580 25.5 54.8 
0.32 0.068 45,000 70,060 26.2 54.8 
0.32 0.108 47,110 70,670 24.2 52.9 
0.32 0.146 46,210 70,060 26.2 50.9 
0.32 0.190 48,930 70,060 24.2 48.4 
0.32 0.230 47,250 67,920 24.5 47.9 


TABLE 9. TENSILE TESTS OF 0.51 CARBON UNTREATED AXLES* 


Speci Cut from Edge of Axle Specimen Cut Halfway from 
Ene eee si Center of Axle 


> r=] - ony 2 = g . 
> pes Q oa Pat 2: 

. : 7 a 2 e : < & . ss 
Be $74 $:2 oS By tf £-e g é2 
4 goo eo8 85 A gig g=8 Bee 
Sulphur 8 Py 3a an » gh 8 3 oa an a z. 2 
“Pr g. BER fae Be 2, "ER gad gee 

Cent mS i < eS 7) 
0.25 44,320 92,160 22.0 34.5 45,390 95,270 20.5 29 4 
0.055 41,250 91,670 20.5 35.7 41,470 92,460 205 34.0 
0.095 43,220 85,650 22.0 35.8 43,300 84, 20.5 39.9 
0.135 35,770 81,330 23.0 35.9 35,260 80,370 23.5 37.8 
0.167 35,400 80,340 22.0 34. 3 39,630 81,760 205 331 
0.230 36,930 80,060 22.0 34.6 35,070 77,770 «24.0 35.2 


*Axles 42-in. in diameter at center. Journal 4x8 in. 
TABLE 10. DEFLECTION TESTS ON 8-IN. STEEL CHANNEILS* 


Carbon Sulphur 
Content, Content, Load to Deflection, Permanent Deflec- 
Per Cent. Per Cent. Lb. tion, In. 
0.32 0.032 22,400 0.04 
0.32 0.068 21,900 0.04 
0.32 0.108 22,500 0.04 
0.32 0.146 22,300 0.03 
0.32 0.190 23,200 0.04 
0.32 0.230 23,100 0.04 


*Deflection tests made on full-sized 8-in. channels, 11.25 Ib. per sq.ft, 48 i. 


between centers. Load applied at center. 


have been avoided. In practically every case, finished 
articles in common everyday use were made. The work 
was carried out by the ordinary methods practiced, and 
in such sizes as are manufactured in the mills or shops. 

The results presented speak for themselves and need very 
little comment. I do not advocate paying no attention 
whatever to sulphur content of steel, but I believe firmly 


TABLE 11. DROP TESTS OF 0.51 CARBON UNTREATED AXLES* 


; Number Deficction in in. after each blow, 

Sulphur Blows Axles turned over after every second blow. 

ve _ Break F Second 

er rea First cond Third Fourth Fifth Sixth Sey t 

Cent. Axle Blow Blow Blow Blow Blow Blow Blow ? 
0.025 33 4% 5] 3 5 3 5 
0.055 29 4} 5} 3 2 3 eI 3 
0.095 30 4i 5} 3 5} af 5p 3| 
0.135 30 4j 6 32 6 33 5} 33 
0.167 21 4} 5} 33 53 3} 5} 32 
0.230 14 4} bi 4 5} 4 3} 5} 


*Axles rough turned. Size 4]-in. in diameter at center, J I -4x8-j 
Weight of tup, 2,200 lb. Height of drop, 16 ft. J aL 


that a steel containing more than 0.100 per cent. is not 
necessarily bad, and that it will show little, if any, dif- 
ference in quality when compared with the same steel 
of much lower sulphur, other conditions being the same, 
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Side-Forming Device 


An interesting and unusual forming device is used 
to get a special shape on the blade of a pump impeller, 
This special shape comes on the side of the impeller, 
eliminating the usual forming arrangement at the back. 

The plate B is bolted across the wings of the carriage 
and carries the stud and roller HE. The plate @, having 
the curved form of a slot in the end, is pivoted at D, 


the slot in the other end Working on the pin F. The 
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crosspiece D is clamped rigidly to the bed and forms 
the fixed point from which the carriage is moved. The 
spring S’ takes up all slack between the roller and the 
formed slot. 

As the tool is fed into the work by the cross-slide, 
the pin F forces the plate C to move around the pivot D. 


TURNING A FORMED PUMP IMPELLER 


This forces the curved slot in the end of plate C against 
the roller Z, and as the pivot D is stationary, the carriage 
carrying the tool is moved to contorm with the shape of 
the slot. This type of forming device is out of the 
ordinary and is one which should have numerous applica- 
tions. It is from the shop of Meiss & Gottfried, San 
Francisco, Calif. 
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Savings Bank Life Insurance 


At the Norwood Engineering Co., N orthampton, Mass., 
a mutual benefit association hag been formed, providing 
sick benefit of $5 a week. 

The Norwood Engineering Co. has agreed to furnish 
#100 life insurance for each employee who becomes a 
member of the association. This insurance is taken out 
through the Massachusetts Savings Bank Life Insurance, 
under a group insurance contract by which all members of 
the association are protected. On these group insurance 
contracts this year the savings insurance banks are paying 
a dividend of 50 per cent. of the year’s premium. 

This is a businesslike form of codperation between 
employer and employee. The employee provides for his 
own sickness insurance and the employer provides for 
his life-insurance protection. 

Already 170 of the employees of the Norwood Engineer- 
ing Co. have become members of this association. 
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Personal Reminiscences of James 
Mapes Dodge--I]I. 


By Ciarves Prezt 


SY NOPSIS—In this second part the author 
reveals the lasting influence of Mr. Dodge in 
softening and h umanizing the Taylor system of 
management at the time it was installed in the 
Philadelphia plant of the Link-Belt Co. A num- 
ber of important inventions in the conveyor and 
power-transmission field were also brought out 
after 1900. But important as all these achieve- 
ments are, his friends will remember Mr. Dodge 
longest for his magnetic personality, quick sym- 
pathy and never-h esitating helpfulness. 


In the midst of his activities in development and in- 
vention Mr. Dodge never failed to pay attention to the 
human side of the industrial problem. His sunny opti- 
mism, his personal interest in every employee and the 
ease with which he could be approached on personal or 
business grounds made him a prime favorite among the 
men. is office door was always open to any employee, 
no matter how lowly, and tales of unfairness whether of 
rates or treatment received cCarnest attention and re- 
sulted in prompt and corrective action. His invariable 
injunction to his aids concerning the treatment of work- 
men was, “In case of doubt decide against the company 
and in favor of the man.” Men brought to him stories 
of their personal troubles, and he always lent a helping 
hand to tide them over a difficulty. Under such even- 
handed and considerate treatment no threat of strike 
ever appeared on the horizon of our Philadelphia plant, 
and even the radical changes involved in the installa- 
tion of the Taylor system were met with tolerance and 
cooperation. Mr. Dodge described his relationship with 
his men in unusually happy fashion when, in answer to 
the question, “What. is your relation with your men 2” 
put to him by a member of the Federal Commission on 
Industrial Relations, he said, “Well, I don’t know ex- 
actly, but I think most of them are more inclined to 
call me Jim than they are Mr. Dodge.” “Training men 
into our methods and habits costs money, so don’t fire 
a man unless you have a good reason, and not then un- 
til after you have talked it over with the superintendent,” 
was his constant admonition to those in charge of em- 
ployees. 

He was equally sane on the treatment of customers. 
“We are prepared at any time to send out a salesman at 
an expense of a hundred dollars or more to secure a cus- 
tomer, and our accounting department will break with 
him over a difference of 40 cents.” “If we allowed 
every demand that was made by our customers without 
question, we would save time, create good will and be 
money ahead in the end,” were some of his business 
maxims, 

His directness of method was well illustrated in his 
treatment of our Philadelphia purchasing department, 
This department, while under able management, had so 


*The first installment of this article was published begin- 
ning on page 101. 
t President, Link-Belt Co. 


that, eliminating these, the cost of purchasing the re- 
mainder ran about 15 per cent. Soon after, during one 
of our morning conferences, he said, addressing our buyer, 
“Ed, do vou believe in the honesty of the average man ?” 
“Of course,” replied Ed. “Well, suppose we distribute 
our orders each morning without asking for price, would 
we have to pay 15 per cent. more than we pay now?” 
“No,” said Ed, “I believe most of the sellers, in their 
desire to retain our business, would sell much closer to 
the market than that.” “Then we can save money by 
abandoning our purchasing department,” said Mr, Dodge, 
and with a few additional words of enlightenment Ed de- 
cided to return to simpler methods. 


Mr. Dopce’s INTEREST IN TAYLOR-WHITE STEEL 


It was but natural that Mr. Dodge, with his strong 
leaning toward the new and untried, should evince in- 
tense interest in so epochal an event in the mechanical 
world as the discovery of Taylor-White tool steel. From 
the very first he was an ardent champion of its possi- 
bilities and was eager to give it a trial in our Nicetown 
plant. We secured shop rights for its use at both Chi- 
cago and Philadelphia and immediately proceeded to test 
Its possibilities when applied to the machining of cast 
Iron. Mr. Taylor’s own experiments had up to that time 
been confined largely to the turning of steel, and it 
was at our Nicetown plant that the feed and speed possi- 
bilities of Taylor-White tool steel applied to cast iron 
were first determined. Under the infection of Mr. 
Dodge’s enthusiasm our entire organization suffered for 
a time from a mild form of speed mania, and officials 
and machinists vied with each other to establish new rec- 
ords in the amount of metal removed per hour. Our 
line-shaft speeds were doubled, our power plant had to 
be materially enlarged, and as a final step to secure the 
desired flexibility in both power and speed, the line shafts 
were abandoned and individual motor drives introduced 
in their place. 

For a year or more the orderly procedure of our ma- 
chine shop was seriously disarranged by the attempt to 
drive the machine tools to the limit of the tool-steel ca- 
pacity. The output was increased, but breakdowns were 
so frequent that the increase in expenses more than out- 
weighed the advantage of added output. It was then 
that Mr. Dodge realized that the burden of changing 
equipment and methods to meet the possibilities of the 
new tool steel was too severe to impose on an organiza- 
tion already fully absorbed in looking after the needs 
of the company’s regular business. He consulted Mr. 
Taylor about our predicament, and Mr. Taylor suggested 
that we employ Carl Barth, one of his aids, to assume 
charge of the changes brought about by the use of the 
Taylor-White tool steel. Mr. Barth had had consid- 
erable experience in the machining of steel, but realizing 
that we were suffering from the lack of accurate data 
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on the speeds and feeds possible on cast iron, he at once 
Inaugurated an exhaustive serics of tests. While these 
were being carried on, saner cutting speeds were advo- 
cated, the toolroom was thoroughly reorganized and ma- 
chine tools rearranged and rebuilt. Under Mr. Barth’s 
intelligent direction both equipment and men were well 
prepared before the first actual step of producing work at 
high speed was undertaken. And his work was thoroughly 
done, for once begun, the work of changing over to the 
new feeds and speeds proceeded rapidly. 

While this work was going on, Mr. Dodge became much 
enamored of the Taylor system, which had but shortly 
before been outlined in Mr. Taylor’s famous paper pre- 
sented before the American Society of Mechanical En- 
gineers, At Mr. Dodge’s request Mr. Taylor agreed to 
assume general direction of the introduction of the sys- 
tem, and Mr. Barth was retained to undertake the actual 
work. | 
_ While the work Mr. Barth began with proceeded rap- 
idly and very satisfactorily, and while the actual re- 
organization of toolroom and machine-shop equipment, 


CHAIN EXTENSIVELY USED 


the installation of functional foremanship and the estab- 
lishment of rates based on unit time study and supported 
by instruction cards were accomplished in’ remarkably 
good time and with less embarrassment than was thought 
possible, the rest of the work gave considerable trouble 
before a perfect scheme of routing and of codrdination 
of the various functions and departments was estab- 
lished. Much of our trouble arose from the facts that 
the attempt was made to fit the business to the system 
and that insufficient advantage was taken of methods 
which years of experience in our peculiar line had de- 
veloped. Rigidity in any system is a serious if not a 
fatal disadvantage, and this truth was as much impressed 
on Mr. Taylor as on the rest of us before the work was 
completed, for it was only after we made certain depar- 
tures from the rigid formula of the system that difficulties 
began to disappear and progress hecame rapid. It must 
be remembered that ours was the first plant of any size 
that was thoroughly systematized on Taylor lines, and 
difficulties were therefore to be expected. We had all 
labored under the impression that the system was a com- 
plete entity that required but a thorough understand- 
ing to work miracles, We were all inclined to stand aside 
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and let it work until we found that, after all, it accom- 
plished nothing of itself. that it merely indicated the 
easiest lines along which work could be accomplished. 
Mr. Dodge’s contribution to Mr. Taylor's work, while 
not reflected in any of the forms or details of the sys- 
tem, was nevertheless an important one, for his influence 
Jay wholly on the side of recognizing the human side of 
the management problem. Mr. Taylor’s mind was cx- 
sentially analytical and mathematical. He was inctined 
to consider workmen as wholly impersonal beings and to 
disregard the effect of prejudice and sentiment on output. 
His tendency originally was to concentrate all direction 
and initiative in the planning room and to insist. that 
the men follow the strict letter of their instructions, 
It was due largely if not wholly te Mr. Dodge’s influ- 
ence with Mr. Taylor that the Taylor system lost its 
seeming asperities and harshness. And this was brought 
about not by any distinct modifications in the system 
itself, but rather by cultivating in the men who applied 
the system an appreciation of the human factor in sci- 
entific management. For after all there is nothing in- 


FiG. 1. EQUALIZING GEAR FOR LONG PITCH CONVEYOR FIG. 2. LOBULAR GEAR AND ELLIPTICAL 


PINION OF EQUALIZING MECHANISM 


herent in the Taylor system that marks it as an especially 
attractive instrument in the unwholesome process of 
grinding blood money out of the workers. Like every 
other method or system of industrial organization, it can 
be used to the disadvantage of the men, but that abuse 
lies in the application and not in the system itself. As 
a matter of fact the greater preparation which a manage- 
ment must undergo to install the system, the greater 
accuracy with which the various steps must be taken and 
the greater dependability of its records, all make for 
greater honesty and a broader and more liberal attitude 
In its application. Certain it is that in our own plants 
the system has proved highly satisfactory. That it has 
worked no hardship on our workmen is attested by the 
fact that although a very active campaign has been waged 
in Philadelphia to secure machinists and tool makers for 
several new munitions plants, and although high wages 
and exceptionally liberal bonuses have been offered, not 
a single machinist or tool maker has been lured away from 
our Philadelphia plant. 

But interested as Mr. Dodge was in the installation of 
the Taylor system, his active mind could not find enter- 
tainment in the slow and tedious process of teaching an 
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old organization new habits; and so he reverted con- 
stantly to the realm of invention and improvement. Dur- 
ing the development of our conveyor business we had 
shown an increasing tendency toward the use of chains 
of a pitch of 18 in. and more. These chains were adopted 
both because they were cheaper and because, in such 
cases as bucket carriers, they lent themselves better to 
the purposes of the conveyor structure. One serious 
drawback to the use of these chains arose from the fact 
that wheels of relatively small diameter, which had to 
be used to economize head room, imparted a very irreg- 
ular motion, or surge, to the conveyor. 

A popular size of wheel for an 18-in. pitch chain is 
41 in. in diameter and has 7 teeth. By looking at Fig. 
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Fig. 3—Ghost view of Dodge bushed silent chain. 
Elements of 


1, it will be seen that as the link enters engagement with 
the sprocket it is carried forward along that part of the 
sre that has a large horizontal and a very small verti- 
cal component. As the wheel revolves, it carries the 
link up the ascending are, where the horizontal com- 
ponent lessens and the vertical component increases. If 
the link in engagement is considered ax a connecting- 
rod between the revolving sprocket and the remainder 
of the conveyor chain, the analogy between its operation 
and that of an engine connecting-rod becomes apparent. 
The only difference is that the chain link ts carried 
through an are of about 5114 deg. when the next link 
engages, while the connecting-rod head describes the full 
arc of 360 deg. But in xpite of the small arc passed 
through, there is a decided acceleration and retardation 


STEPS IN THE DEVELOPMENT OF MR. DODGE'S BUSHED 


Figs. 4 and 6—English type using plain link and pin. 
Dodge type of bushed silent chain 
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during the engagement of each chain link. In a conveyor 
employing 18-in. pitch chain and running at 120 ft. per 
minute these pulsations occur 80 times per minute; and 
when the conveyor is long, they become greatly magni- 
fied by the elasticity of the chain. The resulting surging 
of the conveyor is decidedly destructive to the integrity 
of the conveyor mechanism, besides being unsightly in 
appearance. 

Mr. Dodge solved this problem in characteristically 
simple fashion by imparting pulsations to the rotating 
conveyor shaft which completely counteracted the pulsa- 
tions in the conveyor. 

This was accomplished by using between the head and 
the countershaft a set of gears, of which the pinion was 


SILENT CHAIN 


Figs. 5 and 7— 


elliptical and the gear lobular, the number of gear lobes 
corresponding to the number of teeth in the conveyor 
sprocket, sce Fig. 2. The gears imparted the desired 
corrective action to the shaft, and the conveyor chain at 
once assumed habits of regularity. Equalizing gears, 
as we call these compensating gears, have been almost 
universally adopted for driving long-pitch chain con- 
vevors. 

In spite of the great varieties of chain which we manu- 
factured and in spite of the very considerable contribu- 
tions which Mr. Dodge’s inventive genius had made to 
this part of the work, he remained under the impression 
that the universal chain had not yet been developed. He 
had a theory that if you kept yourself in a receptive men- 
tal condition, some thought wave carrying the solution of 
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the problem confronting you would strike a sympathetic 
chord in your mind, and he had a habit of sensitizing his 
mind to possible impressions. 

Some time in 1899 he conceived the idea of the silent 
chain—that peculiar form of link which greatly reduced 
the noise of engagement with the sprocket. When he 
xot to the patent office, however, he found that Hans 
Renold, of Manchester, England, had anticipated him. 
So highly did Mr. Dodge value the opportunities that 
this type of chain offered that I was immediately dis- 
patched to England to secure the American rights from 
Mr. Renold. This was done in 1900, and in the fol- 
lowing year we placed upon this market the first Amer- 
ican-made Renold silent chain. Our business in this 
new line developed rapidly—more rapidly at first than 
our experience warranted—but we learned rapidly, and 
with Mr. Renold’s experience to draw on, avoided many 
of the pitfalls that usually beset new ventures. But we 
were unwilling to proceed as cautiously in the applica- 
tion of the chain as Mr. Renold was proceeding, and 
with the daring that is characteristic of American busi- 
hess we soon launched into the field of large power trans- 
missions. 

The inherent weakness of the original English type 
of chain rapidly developed in these larger installations, 
for pins began to cut and the holes in the links to en- 
large. We tried high-carbon steel links and then turned 
to casehardening both links and pins; but these proved 
but partial remedies. Mr. Renold, who had in the mean- 
time encountered the same difficulty, tried to increase 
durability by forcing casehardened steel thimbles into 
the eyes of the links, But it was not until Mr. Dodge 
invented the bushed silent chain that this new medium of 
power transmission achieved general and successful ap- 
plication. Instead of adhering to circular bushings, Mr. 
Dodge employed through bushings, or liners, as an ex- 
amination of Figs. 3 to 7 will reveal, and by this means 
succeeded in giving to each set of opposing links a bear- 
ing extending across the full width of the chain—a unique 
and heretofore unheard-of result in the cylindrical bearing 
of a multi-leaf chain. With both pins and bushines hard- 
ened and with avenues of lubrication opened up by the 
peculiar construction of the joint, the difficulties stand- 
ing in the way of the rapid expansion of the silent-chain 
business were cleared away, and Mr. Dodge had achieved 
another conquest of the impossible, 

As an evidence of the Versatility of his genius it. is 
interesting to recall that in 1873 he secured a patent on 
a chain-oiling street-car axle bearing, perhaps the very 
first self-oiling bearing employing a chain. to lift and 
distribute the lubricant. The folding theater seat, in 
which the back assumes a vertical position when the seat 
ix folded up, and the wire hat-rack so universally used 
under the seats of theater chairs are both contributions 
of Mr. Dodge to the convenience of the public, 

But his friends will longest remember his simeularly 
magnetic personality, his quick sympathy, his never hes)- 
tating helpfulness: and they will remember too his buoy- 
ant good-fellowship, his unfailing wit and his unusual 
ability as a raconteur, His conception of duty to his 
family, to his employees and associates and to the public 
was a broad and generous one, and he strived conscien- 
tiously to discharge it, His life was therefore a full 
one, and measured by accomplishment, by public and 
personal duties well performed, a highly successful one, 
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Friction Crossfeed for Lathe 
By A. F. Sveysx 


The illustration shows a friction adjustment that nay 
be interesting to the users of the Reed-Prentice all-gear 
feed lathe. 

Having quite a lot of trouble with gears breaking, 
owing to positive feed, we made this device. After fitting 
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FRICTION CROSS-FEED FOR LATHE 


the crossfeed with it the problem was solved, and it proves 
amply strong to operate for any chip that the lathe makes. 
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Wearing Plates for Jigs 
By B. Maxim 


The illustration shows a jig body equipped witn hinge 
wear plates 4. These plates have the same shape as 
the hinge, with a hole to suit the diameter of the pin. 
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The ends of two of the plates fit in a slot in the lid, and 
the other plates fit in the slots in the body. ‘These slots 
prevent the plates from turning. 

The plates are used only on jigs where the work is 
very accurate and when life of the jig is considered. They 
are made of tool steel, hardened and ground. 
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Relation Between F oodstuffs 
and Machine Tools 


By Lupwia W. SCHMIDT 


SY NOPSIS—An attem pt to discover the rela- 
lion, if one exists, between the demand for food- 
stuffs and for machine tools. Statistics for 1911, 
1912 and 1913 are analyzed. Comparison seems 
lo show that the demand for machine tools rises 
and falls with the demand for foodstuffs, with a 
lag in point of time of some two or three months. 


In Vol. 43, page 19%, of the American Machinist was 
reported an investigation into the forces which influence 
the demand for metal-working machines, Proof was 
brought to show that while the, ultimate reason for an 
increase in the demand for metal-working machinery is 
an increased activity in the manufacture of other kinds 
of machinery, this 
increase is invari- 
ably preceded by 
an increase in the 
demand for food- 
stuffs. The inves- 
tigation was based 
on figures from 
the years 1904 to 
1913 and includ- 
ed especially the 
foreign field. An 
investigation of 
this sort, however, 
ecessarily must 
remain only an 
academic — enjoy- 
ment if there is no 
possibility of em- 
ploying in practi- 
cal life the experi- 
ence gained. This 
condition — would 
be the case if it 
were Impossible to 
Predict, by a close 
Watching of cer- 
tain happenings in 
other economic 
fields, a coming 
Increase or (le- 
crease in the de- 
mand for machinery, It ix further clear that such a pre- 
diction can only be of use to the manufacturer of metal- 
working machines when it comes in time for him to 
Prepare for what is to follow. Therefore figures for any 
one year are of little value because they come too late. 

To complete this line of economic research, the ex- 
periment has therefore now been narrowed down to a smal] 
field. An investigation has been made into the comipara- 
tive relation of the demand for foodstuffs and for metal- 
working machines for the years 1911, 1912 and 1913, 
This investigation was carried on month by month, and 


ptember 
October 


| | Se 
a 
ce 


November 


| [December 


7 Column ? 


$5,000,000 indicated 17 Column | 


See Skeae 
ES OG On 0 <a ce 
is GO OG 


tonne lotal of Imports and Exports of foodstut fs in Great Britain Values in. $5,000,000 indicated 


Total of £ xports of Metal-Work ng Machines of the United § lates, Germany and Great Britain 

and Imports of Germany anid Great Britain. Values in $1,000,000 indicated 7 Column 5 
Total of Imports and Exports of raw Materials for Mautacture of Great Britain. Values in 
mom Exports of Germany of Metal-Working Machives. Valves in $100.00 inaicated in Column 3 
mm Exports of the United State; of Metal. Working Machines Values in 8 100,00) ina:cated in Column3 


COMPARATIVE FLUCTUATIONS IN TRADE IN FOODSTUFFS, RAW 
MATERIALS AND METAL-WORKING MACHINES 


the reader will see that valuable information has been 
gained which may lead ultimately to the establishment 
of an index figure for a coming metal-working machinery 
demand. Such an index figure at first may only indicate 
a coming decrease or increase without stating how large 
the movement promises to be. But even if so much may 
Le wained, mistakes in manufacturing policy may be pre- 
vented. 

The years 1911, 1912 and 1913 were selected because 
they were fairly normal years, showing in general a steady 
increase of business with the usual fluctuation which 
Will always take place during any one year. It may be 
added that a short Investigation covering the six months 
before the outbreak of the Kuropean War and the last 
twelve months since the coming of that event have proved 
to some extent the 
correctness of the 
rule gained by the 
analysis of former 


years. I do not 
like to lay too 
much stress on 


this fact, however, 
as it may be only 
a& coincidence. Cer- 
tainly the record 
of the disturbed 
months of the war 
should not be used 
for proving any 
elementary econo- 
mic fact. To allow 
the reader to 
check the figures 
and results by his 
own experiences, 
I will explain 
briefly how the sta- 
tistics have been 
obtained and 
grouped. It is im- 
possible to gain 
any exact figures 
relating to the 
turnover inside 
the boundaries of 
any of the large 
mnetal-working machinery producing countries like the 
United States, Germany or England. The only fairly re- 
liable figures are those relating to foreign trade, and they 
have been used again in this study, as in the case in the 
former experiment described in the article previously 
mentioned. 

Table 1 is a detailed statement of the imports and 
exports of metal-working machines during each month 
from January, 1911, to December, 1913, for England 
and Germany, In the case of the United States only the 
export statistics are given, for the reason that the bulk 
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of the imports into the United States are contained in 
the English and German export figures. The sixth col- 
umn of the table shows the total turnover of imports and 
exports of England and Germany and the exports of the 
United States, giving approximately two-thirds of the 
total foreign turnover of metal-working machines of the 
world. These totals should be comprehensive enough to 
allow for a deduction with regard to the movement of 
the business done in metal-working machines in the world. 
A manufacturer might possibly be able to deduce from his 
own records how far those movements are reflected in 
his own sales. He would have to take into considera- 
tion the fact that the American market is less dependent 
as a rule upon the general trade fluctuation of the world 
than other markets, especially the English. 

Table 1 is interesting not only because of its rela- 
tion to the present investigation, but for the purpose of 
comparison. Especially is the comparison with Germany 
instructive, showing as it does that in manv cases the 
German exports of metal-working machines have gone 
rapidly ahead and American exports have declined. This 
fact to some extent seems to prove that the American 
TABLE 1. FOREIGN SALES OF METAL-WORKING MACHINES OF 


THE UNITED STATES, ENGLAND AND GERMANY DURING 
1911, 1912 AND 1913 


Imports ——————_Exports——_—__—_ Total 
Germany Great Germany Great United Turnover 
Britain Britain States in Foreign 
1911 Trade 
January 142,000 60,285 1,161,000 603,685 829,455 2,706,425 
February 150,500 44,730 1,137,500 234,290 748,084 2,351,104 
March 165,000 155,560 1,477,750 348,580 935,865 2,631,675 
April 125,000 133,295 1,013,000 261,120 1,007,920 2,540, 
May....... 236,750 109,880 931,750 305,170 879,085 2,463, 
June....... 134,750 80,740 1,201,000 329,125 936,653 2,682,268 
July 190,750 62,665 1,218, 257,140 = 789,846 2,728,268 
August 219,500 76,515 1,271,750 202,515 912,759 2,773,039 
September... 191,500 38,285 1,475,250 266,620 838,282 2,809,037 
October..... 210,500 68,865 1,413,250 421,675 804,468 2,918,758 
November... 151,250 125,140 1,202,500 442,450 967,608 2,808,948 
Pewaber: . 105,750 105,155 1,641,500 339,855 1,004,210 3,262,563 
January.... 205,400 106,140 1,012,000 363,645 989,353 2,676,538 
February... 208,000 136,255 1,372,000 403,410 1,134,925 3,254,590 
March..... 219,000 120,495 1,334,250 357,420 1,207,787 3,238,942 
April 188,000 146,225 1,205,250 335,980 1,164,910 3,040,365 
May,...... 190,250 114,365 1,276,750 325,165 1,272,536 3,279,066 
June....... 200, 144,805 1,225,000 300,845 975,135 2,846,285 
July 188,250 115,775 1,209,000 332,255 1,244,932 3,120,212 
August... 164,750 112,195 1,269,250 382,150 1,384,832 3,313,177 
September.. 231,000 66,690 1,570,000 430,355 1,076,058 3,374,103 
October.... 181,500 93,755 1,473,500 492,615 1,415,261 3,656,631 
November.. 189,250 125,825 1,412,000 507,350 1,346,524 3,580,949 
oe 152,000 130,690 1,639,750 445,155 1,313,986 3,601,581 
January.... 162,750 95,825 1,898,500 498,155 1,402,563 4,057,793 
February... 186,000 105,230 = 1,623,250 387,410 1,315,891 3,617,781 
March teeta 212,250 122,570 = 1,633,750 451,355 1,477,635 3,897,560 
April. ...... 272,250 187,020 1,637,250 420,650 1,439,634 3,956,804 
May... ... 221,250 233,155 1,689,250 488,335 1,387,278 3,919,268 
June....... 180,750 182,660 1,649,000 371,755 1,292,721 3,676,886 
July....... 186,250 154,330 1,545,250 428,605 1,207,527 3,521,962 
August..... 147,500 115,105 1,405,250 357,295 1,375,923 3,401,073 
September.. 141,250 121,650 1,595,250 347,595 1,081,606 3,287,351 
October.... 113,250 185,040 1,505,750 419,620 1,418,577 3,637,337 


November.. 139,500 127,455 1,623,250 505,960 —- 809,287 3,206,452 
December... 173,250 176,960 2,649,000 479,165 1,349,570 4,827,945 


manufacturer has not been so well informed as the Cer- 
man about the future development of foreign business. 

Table 2 is for comparative purposes only. It was made 
with the intention of finding an indicator for the for- 
eign demand for foodstuffs, raw materials and manu- 
factured materials. As in the first article, the English 
figures have been uscd for this purpose. The reason for 
doing so is that the free-trade market of England gives 
the best impression of the fluctuation of demand and 
supply in most commercial commodities sold in world 
markets. 

It seemed quite possible that a demand for half-manu- 
factured articles suitable for industrial purposes might 
in some way be reflected in the demand for metal-work- 
ing machines. A close comparison of the monthly progress 
of the turnover in that class of goods, however, with 
the demand for metal-working machines as indicated in 
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the last column of Table 1 scems to prove that this con- 
nection is rather incidental, and that the demand for 
such materials seems to rise and to decline in about the 
same way and during the same time as the demand for 
metal-working machines. This relation was already 
proved to some extent by the results obtained in the 
earlier article. 

The thesis on trial is the connection between the de- 
mand for foodstuffs and like materials and the following 
demand for metal-working machinery. The best way to 
present the evidence is by a diagram; see diagram. 

This diagram shows the development of the sale of 
metal-working machinery in the foreign markets, as ob- 
TABLE 2. COMPARATIVE TURNOVER IN THE FOREIGN TRADE 


OF ENGLAND IN FOODSTUFFS, RAW MATERIALS AND MANU- 
FACTURED GOODS—1911, 1912 AND 1913 


Manu- 

Raw fac- 

Food- Mate- tured 
stuffs, rials Articles 
Total Total Total 
of Im- ofIm- Manu- of lm- 


ports Raw Ma- ports factured ports 
Foodstuffs and terials and Articles and 
Im- Exx- Ex- Im- Ex- Ex- Im- Ex- Ex- 


1911 ports porte ports ports ports porte ports ports ports 
January.......... 20 2 22 28 4 32 13 30 43 
February......... 17 1 18 24 4 28 13 29 42 
March........... 20 2 22 23 4 27 15 33 48 
Apnil. . 19 1 20 18 4 22 13 20 42 
May. 20 2 22 18 4 22 14 29 43 

UNG. sheer A: 21 2 23 16 4 20 13 29 43 
SUNY etek ee deciles 22 2 24 15 3 18 13 27 40 
August. .... 22 2 24 14 4 18 13 29 42 
September. 22 2 24 16 4 20 13 28 41 
October... . 24 3 27 21 4 25 14 34 48 
November. 26 3 29 2A 4 28 14 31 45 

: mber........ 25 2 27 25 4 29 14 20 43 

912 
January . 24 2 26 27 4 31 15 32 47 
February 20 2 22 24 4 28 14 29 43 
March........... 20 2 22 24 2 26 15 34 49 
April. . 21 2 23 24 2 26 14 27 41 
May.. 21 2 23 18 5 23 15 29 44 
June... 2.0.2... 2) 2 23 15 4 19 13 27 40 
July. ...0. 0000. 24 2 26 17 5 22 15 32 47 
August . 24 3 27 18 5 23 16 34 50 
September 23 2 25 18 5 23 15 33 48 
October. wo... 628 3 31 25 6 31 17 37 54 
November ...... 25 3 28 29 5 34 15 33 48 
December: Settee 25 2 27 31 5 36 15 32 47 
January.......... 22 2 24 32 5 37 16 36 52 
February......... 20 2 22 27 5 32 15 32 AT 
March a eae ee 21 2 23 22 5 27 16 33 49 
April. ............ 23 2 25 22 6 28 16 33 49 
May............. 23 2 25 21 5 26 16 35 5l 
June.......... 24 2 26 18 5 23 15 33 48 
PU els gas eee’ 26 2 28 18 6 24 16 36 52 
August . 23 2 25 16 5 21 15 35 50 
Sc ptember 25 3 28 19 5 24 16 32 48 
October. ... 27 3 30 27 6 33 17 35 52 
November. 25 3 28 27 5 32 15 33 48 
December... ... |. 26 3 29 28 6 34 15 32 47 


tained from the English, German and United States 
statistics, compared with the development of the turn- 
over in raw materials and foodstuffs represented by the 
total turnover of imports and exports in the English 
market. The upper long-dash line is the curve repre- 
senting foodstuffs: the following full line represents the 
total English, German and American foreign trade in 
metal-working machines. The lower long-dash line rep- 
resents the turnover in raw materials, while the lower 
full line shows the participation of American exports of 
metal-working machines in the total turnover of the years 
on record. The dotted line indicates the German ex- 
ports during the same period. 

The first of the three columns on the left side of the 
diagram, giving figures from 18 to 37, represents the 
total value of the turnover of the raw-material class in 
units of $5,000,000. The second column represents the 
total value of the foodstuff class at the same rate. The 
third column, running from 7% to 50, indicates the value 
of both the full lines in units of $100,000. 

The close observer of the two upper curves will notice 
a certain connection between them. For instance the 
high mark of the foodstuff curve in January, 1911, finds 
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its counterpart in the rise in the sales of metal-working 
machinery in March, 1911. A second high point in the 
salex of foodstuffs is reached during March of the same 
year, which seems to be reflected again in the June and 
July sales of metal-working machines. From then on, 
the business in metal-working machines is fairly steady 
until the end of the year, which brings in December a 
high point with a sudden rise from the month of Novem- 
ber. The diagram shows that this movement is fairly 
well predicted by a slow increase in the sales of food- 
stuffs until September, when a quick rise takes place 
in October and November, followed by a drop during De- 
cember, which is promptly repeated during the next 
month in the sales of metal-working machines. The 
varying movements of the turnover of foodstuffs during 
the months of February to June, 1912, is followed by 
rather erratic changes in the turnover of metal-working 
machines, until foodstuffs begin suddenly to rise to a new 
high point in August. This later change becomes visible 
for metal-working machines in September of the same 
year. In the meantime foodstuffs decline again, sharply 
followed by a decline in metal-working machines two to 
three months later, but only to rise quickly to the high- 
est altitude obtained up till then. Three months later, 
in January, 1913, we find metal-working machines climb- 
ing up to a record point. 

Having followed the relative movements of both lines 
so far, it is not surprising that the sharp fall in food- 
stuffs beginning in November, 1912, brings about a drop 
in metal-working machines, until finally the increase in 
the sales of foodstuffs, beginning with August, 1913, and 
ending in another high figure in October, 1913, ends the 
' year with a new high record in the sales of metal-working 
machines. 


LittLe VaLve or Ixaeutry Into Raw Mareriars 


Little of value for the present inquiry can be learned 
from a comparison of the metal-working machine curve 
with the one Indicating the progress of taw materials 
for manufacture, etc. In fact the latter seems to move 
about in an erratic way, most likely influenced by specu- 
lative buying, and especially by such factors as the heavy 
buying of cotton during certain parts of the vear, wool 
sales, ete. If there is a connection, it seems to be rather 
hetween the foodstuffs and the raw-material curve, where- 
by the latter appears to follow the first in about the 
Same way as the demand for metal-working machines 
appears to follow that for food. 

To facilitate comparison, two other curves have been 
added to the diagram, showing the respective participa- 
tion of the United States machine-tool exports and those 
of Germany in the world’s trade. There is nothing to be 
revealed by those two curves. The German exports as 
a rule are larger, but during the last few years this 
country has touched the German figures repeatedly and 
has even done better than Germany under certain condi- 
tions. The fact that the German curve as a rule fol- 
lows more pronouncedly the demand for foodstuffs than 
the American seems to indicate that the German manu- 
facturers have a better understanding of the hidden causes 
behind the demand for machine tools. But this may 
be a mere coincidence. Coincidence may also explain the 
peculiar likeness of the foodstuff curve and that of the 
American export curve during the months of July to 
November, 1912. Naturally one must be careful not to 
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take everything which might fit into a theory as proof 
for it and these tyo points are better dismissed with- 
out further comment. 

However, the contention that there exists a close con- 
nection between the sales of foodstuffs and the demand 
for metal-working machines seems supported by this in- 
vestigation and appears to hold good even if applied to 
the much more rigid test of a monthly comparison. As 
far as can be seen, the reaction seems to take place about 
two to three months later, When we have a foodstuff- 
sale index figure of 36 in September, 1911, we have 
the figure 28 in November of the same year for metal- 
working machines, We then find a rising index figure 
for foodstuffs up to November, from 36 to 39 and ulti- 
mately to 40, while the index figure for metal-working 
machines climbs up to 31 or 32. The coming decline 
is also indicated in the same way by a decline in the index 
figure for foodstuffs in December, 1911, and January. 
1912. During the first half-year of 1912 not much can 
be learned from the comparative movements of the two 
curves, A like combination of index figures might be 
worked out on several other different places. 

Unfortunately there is insufficient. material on hand 
to establish any sort of rule. if one exists at all, to in- 
dicate the size of a coming increase or decrease in the 
use of metal-working machines in relation to an in- 
crease or decrease in the output or demand for food- 
stuffs. It was pointed out in the former article that 
undoubtedly much unnecessary or uneconomic buying 
takes place, and that in consequence the turnover in 
netal-working machines often seems to he entirely out 
of proportion to the actual needs of the industry. This 
fact alone would prevent the discovery of a quantitative 
formula. 


Device To Tie Center Work 
to Faceplate of Lathe 


By A. A. Stucke 


The illustration shows a clamp dog which I have used 
with suecess in machining operations on smal] tools or 
machine parts, such as boring a recess or other internal 
work where it is necessary to use a steadyrest tie strap. 
I find it a time saver, doing away with the troublesome 


CLAMP DOG FOR CENTER WORK 


tie which is often difficult to use when work is smal) 
and short. Then too the straps soon become oily and 
hard to tie. This clamp dog does away with these 
troubles. It is a simple operation to take the work out 
and replace it. Simply release the faceplate 1% to 
in., place the work in the rest and on center, tighten the 


—————— 
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faceplate, and the spring in the hold-on dog does the 
rest. 

To explain the device: The tail of the dog A is bored 
to receive the plunger B, which is grooved at the outer 
end for the slotted washer C. The spring D connects 
the plunger to the dog through the pin #. To attach to 
the faceplate, simply push the plunger through the face- 
plate slot and slip the washer over it; the spring then 
draws the dog and the work against the faceplate. 

# 


Interesting Planer Job 


The planing of the inside bearing spots on printing- 
press side housings, as shown in Fig. 1, has proved in- 
teresting in several ways. The work is performed on a 
big Cincinnati planer, and an outline of the casting may 
be seen projecting over the edges of the angle plate 
against which it is bolted. A rectangular opening 1s 
provided in the angle plate to make room for the end of 
the extension tool used while planing. It will be seen 


FIG. 1. PLANING BEARING SPOTS ON HOUSING 


that the work is very close to the heads when the tool 
is through the cut. In fact there is but % in. to spare. 
That the work was successfully performed proves the 
effectiveness of the planer reverse mechanism. 

The tool used is shown on a larger scale in Fig. 2. To 
hold the extension tool, a hole was drilled through the 
lower end of the regular clapper block and countersunk 
at the back. The extension block used had in one end 
a stud that was fitted into the hole drilled in the clapper 
block. A nut in the countersunk hole held the extension 
block at any angle desired. A sinall clapper block set 
into the end of the extension block carried the cutting 
tool and allowed relief on the return stroke. ‘ 
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Improvised French Curve 


For scribing master cams, irregular dies or similar 
work a coil of clock-spring steel, about 5g in. wide, and 
from 0.015 to 0.030 in. thick is a helpful tool. It is 
as useful and convenient as a French curve, according to 
the experience of John Huntting. 

When the inner end of the coil is clamped to the 
other coils close to its extremity, a practically perfect 
circle of any desired diameter may be obtained, while 
clamping longer or shorter strips of stiff metal inside 
of the coil will yield almost any irregular curve ordinarily 
desired. | 

¥ 
Novel Use for Dynamite 


Somebody bobs up almost every day with a new idea for 
the advantageous use of dynamite. The Du Pont 
Magazine tells of a question received in a letter from a 
Nebraska blaster, who asks, “You wouldn't think a man 


FIG. 2. THE SPECIAL EXTENSION TOOL USED 


could use dynamite in rebuilding a steam engine, would 
your? 

He then goes on to explain that he is an engincer by 
trade, that he has always had a lot of trouble in remov- 
ing keys from pulleys, but that his troubles are now over 
because he has discovered that he can jar a tight key 
loose simply by placing a teaspoonful of 40 per cent. Red 
Cross dynamite against the end of the key, mud-capping 
the charge and letting the dynamite do the rest in very 
short order. 

Of course care would have to be exercised in placing 2 
ae of this kind to avoid breaking the pulley or the 
ey. 
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Letters from Practical Men 
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Drop-Hammer Safety Trip for 
Two-Man Operation 


There are some kinds of work in which it is necessary 
to work the hammerman on one side of a drop hammer 
und his helper on the other. To avoid possible injury to 
the helper, the hammerman, before tripping the drop, has 
to look and be sure that the helper is clear. One day 
while watching a job requiring this arrangement, I 
schemed a simple change in the pedal and linkage which 
allows either the hammerman or his helper to prevent the 


DOUBLE SAFETY TRIP FOR A DROP HAMMER 


starting of the hammer, or after it has been started per- 
nits either to stop it at the end of its stroke. 

In the illustration A is the trip rod, operating down- 
ward to start by pressure through the joint B. At C is 
a lever, fulcrumed at J and connecting through the link 
DE to the treadle frame. This frame nearly balances 
around the point £, being slightly heavier on the helper’s 
sidde, so that his pedal normally rests on the floor. A 
cotled spring Hf carries the weight of the treadle and 
linkage. 

In operation the work is put in the die, the helper put- 
tiny his foot on the treadle at G, and the hammerman 
-teps on F, bringing down the hammer. Should the 
hammerman press his side of the treadle too soon, he 
wonld only succeed in raising the side G off the floor, the 
helper not having placed his foot on it to hold it down. 
As soon as he is ready, the helper depresses @G and starts 

‘le hammer. Either can hang the hammer up at the 

wind of the stroke bv lifting his foot, although the helper 

chould do this only in an emergency, the control being 
: hhammerman. 

ips ele ee originally looked for is the ease of 

Ga the control for one-man operation from one 
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side of the hammer to the other by hooking either F or 
G to the floor. The control is on the opposite side. For 
hammers operated by an upward movement of A the only 
change necessary is to move the fulcrum of the lever CD 
to K. The lever then becomes DB, with its fulcrum at 
K. Harry W. JOHNSON. 
Poughkeepsie, N. Y. 
3% 


Undercutting a Tube Slot 


It is sometimes surprising to find what simple answers 
can be found to problems which at first seem very difficult. 
Almost anyone can do a hard piece of work with elaborate 
fixtures and plenty of time to get ready, but the real test 
of a man’s ability is in getting equally good results by 


a shorter method. 


As an example of this, a job of undercutting some 
slots in a brass tube, as shown in Fig. 1, comes to mind. 
These slots were near the middle of the tube and were 
impossible to reach from the inside. They were also too 
narrow at the top to admit of the use of any ordinary 
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UNDERCUTTING A TUBE SLOT 


cutter by dropping in and milling one side at a time, and 
as there was a large number of them filing was out of 
the question. 

The slots were first cut through straight with an end 
mill, as shown in Fig. 2; a two-lipped cutter, Fig. 3, was 
dropped down through while the cutter was standing ‘still, 
then raised up carefully after the mill was started. This 
cutter head had a shank at A slightly smaller in diameter 
than the width of slot already cut, and a length B about 
az in. more than the thickness of the wall of the tube. 
The tube was then revolved past the cutter, giving a 
good finish and getting the job out in record time, as 
both sides were beveled at once. M. V. DEcKER. 

Rochester, N. Y. 

Bs 


Grinding Die Setting-Pins 


In most good shops dies are fitted with setting-pins. 
In order to grind their entire length accurately, a shank 
is usually turned at one end to accommodate the carrier, 
as shown in Fig. 1 

Fig. 2 shows a simple and effective method of grind- 
Ing setting-pins and similar work without the aid of a 
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shank or carrier. The center marked A should be at least 
twice as large as B. Center A is placed on the live center 
of the grinder, and the tail center of the grinder is set 
so that the live center will carry the work with it, owing 
to the friction being much greater at center A than at B. 
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A little chalk rubbed on the live center of the grinder 

wili increase the friction. Center B should be well oiled. 

Tt is surprising what fairly heavy grinding cuts may be 

tiken in this way. JACOB KIRCHMER. 
Brooklyn, N. Y. 


Assembling Stand for 
Automobiles 


The International Motor Co., Saurer Plant, Plainfield, 
N. J., has designed and is using in its motor-assembling 
department an interesting erecting stand. One of these 
stands, with a motor unit in position, is shown in Fig. 1 

The support 1 is first fastened on the crankcase with 


bolts. The motor unit is then dropped into the erecting 
stand. The starting crankshaft passes through a slot 3 


and sets in the bearing (. The support which carries 
the rear end of the unit has two turned gudgeons, which 


rest in bearings as J), one on each side. The flanee 7 
is fitted with eieht holes, into which is set a plunger forced 
down with a spring and cam operated by the handle £. 
This arrangement permits the fixture holding the unit to 
be swung around with the handle G and held in eight 
different positions. Details of this stand are shown in Fig. 
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FIG. 1. ASSEMBLING STAND FOR MOTORS 


2. The handle and cam arrangement is shown at A. This 
stand has proved very useful in service, a number being 
emploved in the motor-assembling department. 

New York City. A, TOWLER. 


A Shaper Tool Block 


The illustration shows a tool holder, or block, which 
I have found very successful on different shapers in place 
of the usual clapper block provided for tools. It takes 
the place of the usual clapper, the same pin being used 
in both cases, 

It will handle almost any size of forge tool and will 
also handle light work very satisfactorily. A’ setscrew 
on the side at 4 and two on the top at B serve to hold 
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DETAILS OF HANDY ASSEMBLING STAND FOR AUTOMOBILE MOTORS 


the small angle block C firmly in’ position against the 
tool 2, The dimensions shown are those whieh have 
proved very successful in my own case. 

At the back of the holder is a stes! plate #. which is 
Inset and screwed flush as shown. This takes the end 
thrust of the tool, 
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To hold the tool down when taking a cut, a hole was 
drilled in the top and a #;- or %-in. rod put in and 
then bent to a horizontal position. This gives a good 
leverage, and the operator simply lays his hand on the 
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HANDY HOLDER FOR SLOTTING TOOLS 


ond of this rod, which holds the tool down in position 
while light cuts are being taken. This device has proved 
very satisfactory in our shop. R. W. Cracin. 
Brookline, Mass. 
& 


Making a Small Rack and Rolls 


In Fig. 1 is shown a 94-pitch rack, of 0.032-in. brass 
ats wide and 1 in. long, which was to be made. Not 
having a milling machine, we devised the following 
method. 

The brass was cut to length and width, the pieces placed 
~ide by side on edge on a steel block 3gx2x4 in. and 
sweated in place. The tool post was removed from a 
smal] lathe and the steel block fastened down on the slide 
aul 
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THE RACK MADE 


FIG.@ THE STEEL ROLLS 
MAKING A SMALL RACK AND ROLLS 


rest, the longest dimension at right angles to the shears 
and parallel front and back. A_ piece of 114-in. cold- 
rolled steel was swung between the centers and driven 
by acarrier. A fly cutter was inserted and held in place 
by a setscrew. 

The cutter was made of 1%-in. drill rod and formed 
to cut over three teeth of the rack. The first tooth blocked 
out, the second roughed and the third finished. The ad- 
vance of the rack was figured out in thousandths. The 
intermediate gear and the gear on the lead screw were 
removed, and from the rack was selected a gear which 
bad the correct number of teeth to give the proper advance 
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blocking out the first tooth and clamped to the lead screw, 
the crossfeed to the back of the lathe so that the work 
would feed against the cutter. 

After the first tooth was blocked out across all the 
pieces, the gear was turned, counting the teeth as they 
passed under the spring until the predetermined number 
had advanced. The next cut was then taken, blocking 
the second tooth and roughing the first. The next opera- 
tion finished the first tooth, and each succeeding operation 
produced a finished tooth in each of the hundred racks 
mounted. 

We recently had occasion to use the same method on 
another class of work—two steel rolls, Fig. 2, 34 in. in 
diameter, + in. long, with semicircular evenly spaced 
grooves 14 in. wide, ®/,, in. from center to center. The 
two rolls were geared together and supported so that the 
edges of the grooves just touched one another. It is 
evident that any variation would be intolerable. At each 
advance of the lead screw the tool, a semicircular former 
1% In. across, was fed in yy in., using the micrometer 
on the crossfeed to get the depth of cut. This method 
produced the two rolls identical in spacing, the edges 
being perfectly aligned. R. Burton WHITESIDE. 

Philadelphia, Penn. 


An Oil Reservoir for Machines 


The illustration shows, fitted on a drilling machine, a 
simple device for catching oil or cutting compound. 

The ordinary support on the drilling machine for 
carrying the revolving table is shown at A and B. A 
circular pan C’ was made about 2 in. deep, a little larger 
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OIL RESERVOIR FOR MACHINES 


than the table, and a hole was cut in the bottom so the 
shank on the bottom of the table could extend through 
the hole in the bottom of the pan and down under the 
pocket of the machine arm. The shoulder on the bottom 
of the table clamped the pan securely against the face of 
the arm. By soldering a little pocket on the bottom of 
the pan a lead pipe ) extended from this inwardly to 
near the center. The bucket / was set under the center 
of the table. Whatever lubricant ran down through the 
center hole went directly into the bucket, and what ran 
over the edge of the table was caught by the pan, Jed 
into the pocket on the bottom and conducted by the pipe 
Into the bucket. 


of the carriage. A spring attached to the end of the 
lathe, engaging the tecth of the gear, served as an index. 
The depth of the cut was obtained by adjusting the cutter 
The carriage was brought into position for 


We were also troubled in the same way by an old- 
fashioned milling machine and adopted a similar scheme. 
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A Neat Recessing Tool for 
Percussion Caps 


A recessing tool that is simple in construction and 
that can be easily kept in good working condition is 
shown in the illustration. It was designed for forming 
the recess for the cap chamber in the Russian percussion 
cap. 

For such a recess of a width of about 0.040 in. a left- 
hand spiral with a lead of approximately 3 in. on a 
‘4-in. diameter should be given. This spiral is cut for 
only half a revolution, which revolves the cutter holder 
A the full throw of the eccentric. 

Owing to the fact that the cutter is revolved through 
pressure on its end, no clearance should be given at this 
point. This feature enables the tool to cut a recess at the 
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RECESSING TOOL FOR PERCUSSION CAPS 


extreme bottom of the hole without any stop being used, 
and also to burnish the bottom of the hole as well as 
to press out any teat left by the previous tool. 

The tool is equally adaptable fur use in a lathe, hand- 
screw machine or drill press. When used in a drill press 
through a jig, it can be actuated through pressing on 
the bushing instead of on the cutter itself, 

Mount Vernon, N. Y, R. F. Nowatk. 

ie 


Simple Boring-Tool Holder 


The illustration shows a boring-tool holder which is 
both simple. and efficient. The holder body, which has 
a taper shank to fit the milling-machine sockets, is 114 
in. in diameter, 34 in. long and has a hole +# in. Into 
this hole is fitted with a good fit a plug 43 in. in diameter 


A SIMPLE BORING-TOOL HOLDER 


and 114 in. long, 
screw shown, 

The outside of the plug is then trued up, and a iy in. 
hole -is.bored and reamed through the plug and about 
vs in. into the body, so that when a 7s-in. boring tool 
is inserted to the full depth of the hole it will automatic- 
ally bring everything perfectly true. The protruding 
eccentric part of the plug is turned down to W% in, in 
diameter and flush with the end of the body. The plug 


Which may be locked hy the headless 
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is graduated halfway around and two zero marks placed 
on the body. A No. 10-32 serew in the turned-down part 
of the plug is sufficient to hold the boring tool used. 
Brooklyn, N.Y. Oscar Hatvorsey. 
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Unloading Car Axles with an 
Engine Lathe 
T had a carload of car axles to unload, and as the space 


was limited they had to be unloaded endwise. So I 
rigged up a 20-in. lathe in the manner shown herewith. 
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B 
UNLOADING CAR AXLES WITH AN ENGINE LATHE 


I chucked a capstan head in the lathe and ran the 
rope over two small sheaves A and B. In a short time 
I had the car axles piled all around, Perhaps some others 
may be able to use this method to advantage. 

Beaumont, Tex. F. A. Linco.y. 
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Unusual Autogenous Welding 
Tool Job 


During one of the milling operations in very hard 
metal two side mills used for straddle-milling broke in 
halves. The four halves were sent to a local autogenous 
welding shop and welded together. The superfluous metal 
was then removed on the grinder and the cutter reground. 


UNUSUAL AUTOGENOUS WELDING JOB 


The size of the holes was not materially changed by the 
welding. One of the cutters after welding is shown in 
the illnstration. 

These mills have heen in continua: use for nearly a vear, 
and so far they show no signs of weakening, although used 
for straddle-millin g tough forgings. As these cutters were 
of high-speed steel six Inches in diameter, the saving was 
« considerable item. No heat-treatment was required. 

Worcester, Muss. Jomn Ry MArrve. 
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Lubricating Lathe Centers 


{ have been much interested in the discussion per- 
taining to successful lubrication of lathe centers. My 
experience coincides very closely with that of Charles C. 
Steward, as expressed on page 1131, Vol. 43—that is, 
first, large centers in the work, then the oil grooves. 
We use three instead of four, having found that this 
number gives better results. They are made with a 
punch in the same way as described by Mr. Steward. 

For straight work we use the finishing punch described 
by Mr. Steward, but for work that is turned taper by 
setting over the tailstock we use a finishing punch that 
has an angle of 58 deg. at its point, increasing to a 
62-deg. angle at its largest diameter. This makes a 
center in the work that seems to fit the lathe center 
somewhat better, but is far from perfect. Then to avoid 
the uneven wear that inevitably takes place in the work 
centers, we loosen the driving dog at regular intervals, 
rotate the dog about one-eighth of a turn and clamp 
again. By carefully following this plan, we get very 
satisfactory results. 


We have not found anything else equal to the mixture | 


of white lead, graphite and oil for a lubricant. 
Watervliet, N. Y. MARTIN H. Batu. 
® 


Cutting-Off Swage That Did 
Not Work Well 


The article on swages, on page 856, Vol. 43, leads me 
to comment on the subject of cutting off pinions or round 
pieces under the steam hammer. I ran up against this 
proposition years ago and have not seen or heard of any 
tool that would cut a hot billet or shaft in two without 
leaving one end full in the center. 

Under the steam hammer the billet must be cut with 
a cutter, as shown at A in the illustration. The taper 
of the cutter causes the meal to crowd out on both sides 
or on one side, depending on how the hammersmith holds 
his cutter. Holding it upright makes both sides full in 
the center; holding it slightly on an angle brings the 
fullness on one side only. The cutter is slightly rounded 
on the back, so that it can be held upright or at an angle 
either way. 

Tt is also unnecessary to have such a tool as Mr. Hunter 
describes, with a plain bottom swage, loose fitting on the 
bottom die, as at B. Keep the blank round, hold the 
cutter right, and have the helper turn the stock at every 
blow. It will be soon cut off, but only one end will be 
square. 

As to the weight of the blanks, Mr. Hunter must not 
expect to get them accurate. I think the hammersmith is 
doing reasonably well in getting the stock to correct size. 
By watching his leneths and cutter, the smith can perhaps 
come within one or two pounds of the estimated weight. 
But where the measurements are not too close he will 
forge three pieces to one with close limits. Consequently 
the cost of a pound or two of stecl does not matter much. 


The full end on the blank is really of no importance, 
as the smith can overcome it with a few hammer blows. 
Stand the blank on the die square end down, and with 
a piece of half-oval steel, as at C’, spread the full end with 
a few light blows, turn it down, round it and it is done. 
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FLATTENING FULL END OF HOT BLANK 


The reason for using the half-oval steel oval side down 
is to cause the forging to spread at the extreme end, so 
that the body of the forging is not changed. The blank 
should be turned round at every blow, and the blows 
should be light. GEORGE COoLeEs. 
Decatur, TH. 
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Electric Arc Welding as a 
Practical Shop Method 


The letter by Mr. Miller on p. 69+, Vol. 43, is of more 
than passing interest, because it shows very clearly the 
importance of judgment when applying modern welding 
processes. It was therefore with interest that I per- 
used it, particularly regatding the emphasis given to 
the words “when rightly applied,” which undoubtedly 
apply equally to all methods of welding. It is well 
known that modern methods of obtaining high tempera- 
tures for welding by means of gases and electricity have 
greatly extended the scope of welding. However, it must 
be borne in mind that each svstem has its own particular 
spheres of applicability to which it should be confined, 
if maximum technical efficiency and commercial economy 
are to be secured. Therefore they should be rightly ap- 
plied, as no system of welding is universally applicable, 
technical or commercial limitations, or both, being in- 
evitably encountered sooner or later. 

In the hands of a skilled welder, and apart from ques- 
tions of cost, the distinction between oxyacetylene and 
arc welding lies in volume and degree of heat. For in- 
stance, the oxyacetylene flame, owing to its lower tem- 
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perature, is regarded as better for thin work than the 
electric arc, because the risk of burning the metal is 
not so great. In other cases the electric heat is perhaps 
more effective, because it is produced within the work 
itself, whereas the heat of the oxyacetylene flame is ap- 
plied entirely from the outside. Where work is suitable 
for the electric arc, welds can be made far more quickly 
than by the oxyacetylene flame. : 

The special case quoted by the author of the letter 
referred to, regarding the welding of high physical qual- 
ity alloy steels, is a concrete example of the absolute 
necessity for the welding operator to have the needed 
knowledge of the changes that take place in the struc- 
ture of the metals under the action of the flame. As 
these high-quality steels are constitutionally scientific 
alloys, they demand scientific treatment. In this respect 
it is customary to find the average welder lacking the 
required knowledge. It may be of interest to mention 
that recent investigations have shown that only a few 
degrees of variation in temperature make considerable 
difference in the hardness, elastic limit, reduction of area 
and longevity of these steels, as shown by fatigue tests. 

For instance, steel heated 50 deg. F. above the trans- 
formation or critical point shows a loss of something 
like 15 per cent. in these physical properties. Greater 
variations show correspondingly greater losses, hence the 
necessity for care when effecting welds on these metals. 
In minor cases, such as welding tool stub ends to softer 
bodies, this may be advantageously carried out. Gen- 
erally speaking, however, it is advisable to abstain from 
applying welding processes to high-quality steels except 
where the strength of the welds is not important. 

Again, I have known innumerable instances where 
these welding processes have been incorrectly applied ow 
ing to lack of knowledge in designing the work to be 
welded. It should be thoroughly understood that to 
weld properly and to make the weld sound throughout, a 
certain amount of skill and experience is required to- 
gether with knowledge of how and where to apply the 
system, as well as how to design and prepare the work 
being welded, no matter whether electric arc or flame 
welding be used. 

The employment of unskilled labor in operating mod- 
ern methods of welding is another source of unsatisfac- 
tory welds. This is due to a great extent to statements 
made by salesmen anxious to sell their firms? apparatus, 
whose remarks are generally to the effect that it is not 
necessary to employ a skilled man to operate their equip- 
ment and that good welds can be obtained with simply a 
few hours’ practice. As a case in point: Some time 
ago I contemplated the welding of aluminum sheets for 
arch roofs of cars. Several welding-equipment manufac- 
turers were consulted as to the most suitable equipment, 
method of effecting the welding of the Joints, costs, ete. 
Sheet aluminum, 0.080 in. thick, was the materia] used. 
The roofs were approximately 60 ft. in length and 9 ft. 
in width. The dimensions of the sheets were 12 ft. in 
length and 5 ft. in width. The sheets were first formed 
to the desired curvature, butted together lengthwise, 
then riveted to steel sections, the pitch of the rivets 
being about 10 in. The sheets were riveted both to se- 
cure them to the steel structure and to keep them in 
position during the welding operation. 

Experienced welders will without doubt readily ob- 
serve that the welding operation was 0 &@ somewhat diffi- 
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cult nature, mainly because the sheets were simply butted 
together on the cold-steel structure and became restrained 
members of the structure. Thus internal stresses were 
rapidly set up in the metal. N evertheless, the following 
is a statement which we received from one of the weld- 
ing firms regarding the operator to work its equipment: 
“It would be best if you would choose a man who has 
had no experience in welding, as it is much easier to 


teach such a man the right way of doing the job than. 
another who has perhaps some idea of welding and’ 


thinks himself an experienced welder, but only practices 
wrong methods.” 

This suggestion was not entertained and an experi- 
enced welder was employed, who welded all the joints, 
approximately 200 ft. of welding. This was done at the 
rate of about 12 ft. per hr. Although the work was exe- 
cuted fairly satisfactorily, for various reasons, the design 
was unsuitable to secure perfect results, The internal 
strains set up were not only sufficient to crack the metal 
in the line of welding, but distortion of the sheets was 
very great. Penetration at the weld was not uniform, 
and traces of the welding flux on the under side of 
the weld could not be removed and caused subsequent rap- 
id corrosion of the metal. 

Many analogous cases may easily be described where 
unsatisfactory welding has taken place due solely to lack 
of knowledge in designing the work prior to welding. 
Therefore the necessity for judgment to apply modern 
welding processes only where proper results can be se- 
cured. A. EYLEs. 

Manchester, England. 


Useful Relation Between the 
Squares of Numbers 


Mr. Olds’ article, Vol. 43, page 1126, on “Useful Re- 
lation Between the Squares of Numbers” calls to my 
mind a trick which T have long used for squaring a 
number which is adjacent, or at least near, to a number 
Whose square is known. It is simply that the difference 
in the squares of any two numbers is equal to the product 
of their difference and sum, which js expressed by the 
well-known algebraic formula, a? — 5? = (a—b) 
(a+b). 

Thus it is easy to obtain the square of 28 mentally, as 
follows: 30? — 28? = 2 x 58 = 116. As the square of 
30 is 900, the square of 28 is at once seen to be 900 — 116 
= 784. 

The rule is very simple for adjacent numbers. Thus 
39° is less than 40? by 39 + 40, or 79. As 40? ie 1,600, 
39? is 1,521. WILLIAM O. MILTON. 

Franklin, Penn. 


set 
Miller Designer and Shop 
Superintendents 
On page 10, Vol. 44, E. Pp. Armstrong has an article 


that calls out a piece of history; and as it gives me a 


chance to blow my own horn—a chance I am looking 
for—I will proceed. If the editor does not throw this 
in the waste-basket, he becomes jointly responsible. 
Mr. Armstrong calls attention to the common practice 
of making short the guide in which the table of a miller 
travels. A maker of millers can say—and if questioned 
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about it will say—“I have always made them that way; 
everybody makes them that way. I can sell all I can 
make, and why change ?” 

In Engineering some time in 1872, or 1873, there was 
published a cut from a photograph showing a miller with 
the slide and guide of equal length. While it could not 
be set at as great an angle as the short guide, it would 
swing to the angle necessary to flute twist drills made 
on it. I believe at least a million twist drills were fluted, 
and yet the slide never wore enough so that the slack 
was ever taken up. I can prove it, as the machine was 
built in 1863 and for the first 25 years it was used for 
making twist drills and regular shop work—and [I still 
have the machine. 

This history goes far to confirm the statement that the 
thing that does not wear out of true does not wear much. 
No one, so far as I know, has copied this idea, but now 
after 50 years, Mr. Briggs, the mechanical engineer for 
the Smith-Premier Typewriter Co., tells me he is design- 
ing a machine and is using such a slide. 

Mr. Armstrong mentions the lack of superintendents, 
or of men suitably trained for superintendents. Start by 
instilling into the minds of bright young men the prin- 
ciple that the men who work with their heads get better 
pay than the men who use only their hands. 

Syracuse, N. Y. JoHN KE. Sweet. 


Fs 
Machining Spherical Bearings 


The shop foreman who is keen must ever be on the 
lookout for methods of tackling prospective jobs. While 
spherical bearings may not be part of his work today, 
they are sufficiently common in present-day design to 
interest every shopman in methods and tools for their 
production. For this reason I read with interest the 
article by J. A. Moffatt, page 816, Vol. 43, on machin- 
ing spherical bearings. 

The boring bar described is ingenious but would be 
costly to make and has several weak points. Having had 
several disappointing experiences with bars that use a 
rack for actuating a tool, I decided not to use the rack 
again if it were possible to design any other method. The 
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BAR FOR BORING SPHERICAL BEARINGS 


trouble with the rack is that, however well it may be made, 
backlash between the teeth will sooner or later cause 
trouble. 

In the bar shown by Mr. Moffatt, the method of carry- 
ing the star wheel and the gear wheels that actuate the 
rack seems cumbersome ; and as the bar turned they would 
be apt to catch the operator’s clothes. Apart from this, 
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the star feed is not to be recommended on spherical work, 
as it leaves a small ridge where the feed jumps on. 

A simple way of actuating the swinging arm of a bar 
for boring spherical bearings is shown in the illustration, 
which shows an existing tool modified to suit Mr. Mof- 
fatt’s type of bar. Here A is the main boring bar and B 
the sliding bar that moves the tool holder C. Bar B is 
slotted at D, and the tool holder fits this slot, being 
rounded to work freely without backlash. As both pieces 
may be hardened, this design is durable and gives a better 
action than a rack. 

The end of bar A is turned down to take gear wheels 
E and F, which differ in diameter. The wheel F has a 
equare thread cut on its inner diameter which engages 
with a corresponding thread cut on bar B. Wheel E is 
slotted to allow bar B to work through it and is keyed to 
boring bar A, thus securing wheel F in place. The feed 
is obtained by means of two gear wheels G and H, shown 
mounted on a small bracket J. Wheels G and I are 
fastened together but are free to revolve on the pin. 

In action the bracket J is fastened to the saddle of the 
boring machine in such a position that wheels EF and F 
gear with pinions G and H. Consequently when the bor- 
ing bar revolves, wheel F’ will revolve at a different rate 
from wheel £, with the result that the square thread 
inside wheel F will move bar B and with it the tool. The 
feed may be changed for different diameters of work by 
changing the ratio of the gears. 

When a cut has been taken, bracket J is drawn back 
to disengage the wheels, and wheel F is turned by hand 
to return the tool holder to its starting point. Should 
the number of pieces to be done warrant the extra expense, 
bracket J could be designed as a swinging quadrant. 

The bar B is held in position in the slot in a small 
bearing, as shown at M, at the end opposite the gear 
wheels, but could be held equally well by a cover plate. 

Having used this method of feed on several occasions, 
I can recommend it not only for its smoothness in action, 
but because of its adaptability. 


Guildford, England. WALTER G. GROOCOCK. 
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Machinist Instruction in the 
Public School System 


I agree most heartily with George Heald regarding the 

time element, as it enters into machine-shop instruction in 
public or vocational schools, when, on page 122, he says: 
“Personally I believe that quality should be the foremost 
consideration, but the time element should always be pres- 
ent. The more a boy does under adequate instruction dur- 
ing the course the more efficient he will be when he gradu- 
ates.” 
Time is money, and if left to themselves, almost all 
boys are millionaires and would soon bankrupt any firm 
by their spendthrift habits. It then becomes the duty 
of the trade school to teach the value of time as thoroughly 
and impressively as it can. Speed, however, is not the 
first essential. There are many other things to learn 
first, and on the correctness of the first instruction in 
inanipulation often depends the future rate of the boy 
as a workman. A correct method, used repeatedly, de- 
velops speed of its own accord. 

As we get accustomed to doing certain things, they 
become more and more automatic with us, until we do 
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them unconsciously and. if the occasion requires, with in- 
credible speed. It follows then that speed is obtained 
through repeated drill in similar operations, not neces- 
sarily performed at a high rate of speed. Accuracy is 
generally conceded the first place of importance in the 
beginning of instruction and is usually associated in one’s 
mind with slow, painstaking work. And so it is at the 
start, but here aguin familiarity, obtained by more repe- 
tition, gradually increases the speed. 

In our shop, where the boys put in 7 hr. a day, we ex- 
pect them to keep busy and stay at their machines just as 
in a commercial shop, and they do that just so far as we 
can make them see the necessity for so doing. 

Very few people work for any other reason than because 
they have to, in spite of all the contrary mottoes that they 
stick up. It is necessity that drives most of us, and we 
respond according to our various ambitions. 

Now, boys are not much different, and they respond to 
just the same forces. Thev are concrete-minded creatures, 
and abstract problems do not appeal very strongly. To 
tell a bov that he must work faster, because if he was work- 
ing in a shop and didn’t, he would get fired, is not a par- 
ticularly strong argument. He will listen and agree with 
vou, but as long as he isn’t going to get fired right off, 
he speeds up only a little. 

You may try the other tack with him and attempt to 
demonstrate that his trade is like a bank account and, 
figuring back from his future salary, show him how much 
each hour in the shop is worth to him, but remember 
that vou are dealing with a millionaire, and do not be dis- 
appointed if he scorns such paltry amounts. 

Pride, rivalry and competition will do much to develop 
rapid workmen out of bovs. A desire to beat someone 
else’s record will do more than repeated scoldings and is 
a bigger appeal to boy nature than the idea of future 
requirements ever will be. 

Any manufacturer who visits your school will invariably 
tell vou that, above all, vou must teach your boys to be 
rapid; that today, owing to the war, high cost of living, 
heavy taxes, and high cost of labor, emplovers must get a 
lot out of a man, if he is to be worth anything to them. 
True, but he also expects a lot of other things that he 
doesn’t mention, and he gets them as a matter of course. 
If vou bring a certain type of man into a school of this 
sort and show him vour equipment, he will immediately 


begin to figure how much work you can turn out with it, | 


forgetting that the finished product of this particular 
shop is not machinery, but inachinists. It must not be for- 
gotten either that this training is a natural process and 
that the speed part comes near the end. 

Plant a bulb in a pot and put it in the dark. At the 
end of six weeks there has apparently no growth taken 
place; yet if vou invert the pot and allow the con- 
tents to drop into your hand, vou will find that the root 
growth is remarkable, though where the ordinary observer 
would look for results, there are none. The same thirg 
applies to the boy. While on the surface he is apparently 
dormant, in spite of attention and instruction, if vou 
have the faith of vour observation and experience vou 
will know that this is not so. The rapidity of his devel- 
opment at a later period will astonish vou. 

Therefore, knowing this and believing in it, I can say 
that we do not worry a whole lot about the actual speed 
as long as the boy keeps busy and does not waste his time 
or allow his machine to stand idle. T have the utmost 
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faith in the boy and believe that when he goes to work 
he will respond to the call of necessity with the same 
alacrity shown by the rest of us, and with the same de- 
gree of cheerfulness and success. And this faith is based 
on the fact that I have seen boy after boy go out and make 
good. Burton A. PRINCE. 
Westfield, Mass. 
& 


A Sharp Deal and What It Cost 


On page 1106, Vol. 43, Mr. Godfrey, in his usual 
interesting manner, sets forth the details of a sharp 
deal and reminds us that revenge is not always sweet. 
Sometimes there is a better way of beating a man at his 
own game than telling him to go to ; 

I am reminded of a case where Mr. Manufacturer sold 
Mr. Customer a couple hundred of a certain fixture with 
patented features. This was specified by the engineer in 
charge as being the best for the purpose. The customer 
was sore from the start, for he did not like being restricted 
in his buying. So he tried to get even. The whole 
transaction amounted to about $500. When the check 
was received, there accompanied it a letter stating that 
the articles had been made wrong and a deduction cover- 
ing labor expended had therefore been made from the 
Invoice. 

Inasmuch as the articles were used in the same city 
in which they were made, Mr. Manufacturer felt aggrieved 
that he had not been notified and either permitted to 
make good or prove there was no mistake. Like Mr. 
Builder, however, he swallowed hard, sat back and 
awaited his inning. 

It came. Mr. Customer had to apply for another lot. 
He was politely but firmly told that before a single wheel 
would turn on his order he must come across not only 
with the balance withheld on the previous sale, but also 
a check covering the new order. In this case nobody 
lost. Mr. Customer was not deprived of his needs, and 
Mr. Manufacturer maintained the respect that one man 
always gives another for ability to protect his own 
interests. H. D. MurpuHy. 

Jersey City, N. J. 


B 
Suggestions from Employees 


Regarding the unfair manner in which suggestions from 
emplovees are treated, I have learned from observation and 
my own experience that it is not safe to make suggestions 
unless you are prepared to move or unless you give them 
to someone to use as his own ideas. Petty officials seem 
to think that the firm should not be allowed to profit by 
anvthing which does not reflect credit in their direction. 

Some time ago I was working in a factory which was 
way out of date. Secing many chances for improvements, 
I mentioned them to the assistant foreman, who was also 
the draftsman. As usual the ideas were ridiculed and 
apparently killed. Later T learned that thev had all been 
worked out and found O.K., the credit going to the drafts- 
man. 

T have just read Charles Gutman’s article on page 78 
and quite agree with him that the suggester’s name should. 
be kept secret from the general foreman and others. I 
believe that the suggestions should go direct to the office 
of the manager or president. W. J. WELLS. 

Brooklyn, N. Y. 


February 3, 1916 


ee ihities Uilliil 


A Beneficial Effec 
Speed Steel Scarcity 


High-speed steel is scarce. The general situation 
caused by its enormous demand, limited supply and high 
price can only be viewed as a hardship to the machine 
shop. For there never before has been a time when pro- 
duction was so vital to the American metal-working in- 
dustries as it is today. Suggestions for relief are many 
and come from various sources. On page 110 the use 
of molybdenum in place of tungsten as an alloving agent 
was advocated. On page 123 of last week’s issue and in 
a following discussion on page 165 of this issue are shown 
several methods for attaching high-speed steel bits to 
carbon-steel shanks for the purpose of making the high- 
speed supply go farther. 

Other expedients have been resorted to and changes in 
practice made in a spirit of what might be termed “sour 
grapes.” As a result some shops are learning a lesson 
that has been too long overlooked. This lesson js that the 
speed of many cutting operations can be greatly increased 
over the ordinary when using regular carbon-steel tools, 
All that is needed is a little study of the conditions. 

This possibility is Particularly true of multi-toothed 
cutters, as mills, counterbores and the like. It does not 
apply with equal force to drills or single-pointed cutting 
tools for the lathe, planer and shaper. 

Factors that should be studied in order to bring about 
improvements in output with carbon-steel tools are the 
type of tool used, its general design, the cutting angles, 
method of support in the machine, and provision for sup- 
plying a generous amount of coolant not only to reduce 
the temperature of the cutting edges, but to reniove chips 
and thus avoid abrasion with its accompanying heating 
effect. 

It is undoubtedly true that one influence of the intro- 
duction of high-speed steel was to check the development 
of carbon-steel tools. We may reasonably assume that the 
application of the latter is pretty much where it was some 
ten years ago, or at the time when high-speed steel began 
to be generally adopted. A long road of experiment and 
improvement has been traveled in the newer steels them- 
selves, in both composition, production and application. 
If the same intense study and effort had been spent on 
carbon steels for tools and in the design and application 
of the latter, it is fair to assume that the present-day dif- 
ference in production between the two kinds would be 
less than it now is. So under the stress of necessity we 
may turn once more to our old friends—the carbon-steel 
tools—and see if their productive capacity cannot be in- 
creased. 

The possibilities of success seem greater when we con- 
sider that the special qualities of high-speed steel are not 
necessary on some kinds of jobs. For many light cuts, 
where the amount of meta] removed and the heating effect 
are small, carbon steel is probably just as good as its great 
competitor. It is well not to forget that for a number of 
Years after the introduction of high-speed steel its place 
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Was vonsidered to be on heavy roughing cuts on lathe and 
planer, and for drills. 

These comments do not in any way disparage the re- 
markable achievements that have come from the develop- 
ment and introduction of high-speed steels, They have 
brought about in machine-shop practice a revolution that 
Is now history. But these alloyed steels in themselves are 
not a solution of any problem of cutting metal. Other 
conditions must be studied as well. and many times when 
this is done in the hope of the possible use of carbon steel 
the final results are happy, if not equal in degree to those 
following from the use of the other. 

If you cannot get as much high-speed steel as you need, 
why not find out for yourself the production capacity of 
your old friend, carbon steel ? 


2 
Industrial Preparedness 


The first definite plan for the industrial preparedness 
of the United States for war has just been advanced by 
Secretary Daniels, following the announcement that Pres- 
ident Wilson had taken steps to increase the number 
of civilian engineers actively engaged in studying this 
national problem. The President addressed an identical 
letter to the five engineering societies that previously 
nominated members to make up the Naval Advisory 
Board. His request was for the selection of one member 
from each society for each state of the Union. The five 
men from each state are to form a local committee 
charged, under Secretary Daniels’ plan, with the work of 
mobilizing the industries of their state. President Wil- 
son’s letter to the American Society of Mechanical Engi- 
neers reads: 


The work which the American Society of Mechanical En- 
gineers has done, through its members on the Naval Consult- 
ing Board, !s a public service which is deeply appreciated. It 
has been so valuable that I am tempted to ask that you will 
request the society to enlarge its usefulness to the Govern- 


the American Society of Civil Engineers, the American Insti- 

American Chemical 
Society, for the purpose of assisting the Naval Consulting 
Board in the work of collecting data for use in organ{zing 
the manufacturing resources of the country for the public 


This invitation and the former one that brought about 
the creation of the present Naval Advisory Board are 
two of the greatest recognitions of the value of engi- 
neering in public life that have ever come to the Amer- 
ican engineering fraternity. 

Secretary Daniels’ plan, in brief, is to collect infor- 
mation with regard to the industrial plants of every state, 
showing just what each one could do to produce food, 
clothing, ordnance, munitions or other army supplies. 
The work of gathering this information and tabulating 
it for reference and use will be in the hands of the 


state committees. 
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It is expected that the Government appropriations for 
military supplies will be spent through a large number 
of small contracts placed with manufacturing firms. It 
is thought that many machine shops will be willing to 
undertake this work as a semi-patriotic duty, although it 
is not expected that any shop will lose money in carrying 
out its contracts. The main thought is to develop a large 
number of centers, or nuclei, of experience and skill in the 
manufacture of war material. 

For instance, a shop may be given an order for one 
thousand 3-in. shells with the expectation of repeating 
this order each year as long as the present policy remains 
in force. This practice would permit the shop to pro- 
cure gages, special tools, and stock, and actually to manu- 
facture these shells to meet the Government inspectors’ 
requirements. From the accumulated experience and 
skill it would be easy to branch out through the shop 
organization until the entire plant was engaged on muni- 
tion manufacture in case of a national emergency. 

The scheme seems feasible, and if the details are care- 
fully worked out and put into operation with good 
judgment there seems to be no reason why it should be 
unsuccessful. However, different industries will have to 
be handled in various ways. It may be that four classi- 
fications will serve: The first would include those where 
the supplies manufactured for army purposes are identical 
with whatever is made for general consumption in time 
of peace. The second might include those where the 
changes from regular product to army product would be 
no more than the changes regularly brought about by 
seasonal demands. The third might include those where 
the manufacture of war material presents entirely new 
problems and must be attacked in a different manner 
from the methods used for regular products. The fourth 
and smallest class might include industries whose prod- 
ucts under no conditions can be manufactured success- 
fully in small quantities, but require a highly specialized 
equipment and large orders to produce at all. 

Without attempting to list the various industries which 
fall under each class, a few examples in each case will 
clarify our thinking. 

The first class would naturally include the produc- 
tion and manufacture of all kinds of food, hospital sup- 
plies, and transportation. A soldier can enjoy the same 
kind of canned corned beef in the trenches that his wife 
serves on the home table. He can be transported in the 
same make of automobile that he used in his native town, 
or on the same kind of motor truck that was owned by 
his home shop; and the medical supplies that contrib- 
uted to his welfare in time of peace can aid him equally 
well in war. 

A good example of product in the second class is shoes. 
It is evident that it would be no more difficult to change 
over a shop manufacturing a rezular line of men’s shoes 
to make army shoes than to change from summer to win- 
ter styles. In like manner, looms used for weaving duck 
could be changed over for tent cloth or khaki; and hosiery 
and underwear mills, with slight modifications in ma- 
terial and designs, could go onto army work. In this 
class would also be all the machine-tool and gmall-tool 
industries. 

The third class represents a different problem and in- 
cludes the manufacture of ordnance, ammunition and 
practically all army supplies made of metals. A shop 
producing sewing machines can be changed over to make 
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fuses, but the experience of the last eighteen months 
shows how long a time it takes to do it and make it a 
success. In a similar way a plant making electrical ma- 
chinery or steam turbines can turn to shells, and a shop 
or plant ordinarily engaged on general machine work 
can make field guns; but these changes take time. They 
mean the development of a completely new set of meth- 
ods, small tools, gages, fixtures, cutting tools, etc. 

The number of items which enter into the fourth class 
is much smaller than in any of the others. The most 
important is the industry of manufacturing rifles and 
machine guns and their ammunition. Developing a shop 
organization, collecting the machines and producing the 
special tools for making a rifle constitute a stupendous 
task. It has been said that it takes three years to develop 
a good rifle-barrel driller. It is not feasible to imagine 
that we can farm out a thousand rifles here and an- 
other thousand there and have them produced on the 
same basis that will prove successful for a thousand shells. 
Unquestionably the manufacture of rifles, machine guns 
and a few similar highly organized machine-shop prod- 
ucts must be done in large, concentrated plants, especi- 
ally equipped to do the work and having a sufficient 
volume of consecutive orders so that they can be oper- 
ated at practically full capacity year in and year out. 

It is evident that the manufacturing methods for classes 
1, 2 and 4 can be the very best that we know. In regard 
to class 3, it is not so possible. If a shop receives a 
comparatively small order each year, it cannot afford to 
develop the methods to such a high pitch as if an enor- 
mous volume is required. From one viewpoint this is 
no serious objection, however, for in case of national 
emergency the general machine-shop equipment of this 
country would have to produce the greater part of the 
shells and ordnance that would be required. Thus if 
the average shop uses its regular equipment and develops 
methods in keeping with good general machine-shop prac- 
tice, it is possible that all that can be reasonably expected 
would be done. At the same time the tools and gages 
should be planned as closely as possible in keeping with 
the most highly developed methods and processes used 
anywhere. For this reason, somewhere in the great Mid- 
dle West, possibly in southern Illinois, there should be 
established a huge American arsenal to become the center, 
the very heart, of the manufacture of munitions in the 
United States. Here constant experiment and study 
should be made, both to standardize and develop the 
types of munitions and to improve the manufacturing 
processes. This plant should be the example, the great 
school, the training place for all the other shops of the 
country. From this center should radiate the lines of 
influence which would tend to introduce the best pos- 
sible methods into every one of the nucleus shops. 

In spite of the apparent difficulties, the proposed plan 
possesses many points of practicability, and the Amer- 
ican Machinist is glad to indorse it heartily in principle. 
It differs from many of the schemes that have been 
branded with the word “adequate” in that no large sums 
of government money are asked for or necessary to put 
it into effect. This is very much in its favor. A par- 
allel has been drawn between the present and the period 
just before the Revolutionary War. The colonies pre- 
pared for a possible emergency. The “Minute Man” came 
into being. We are now asked to prepare against poss!- 
ble emergency. The plan is now to train “Minute” shops. 
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Plain Bench Miller 


In the illustrated description of the plain bench miller 
appearing on page 169, the name of the manufacturer— 
Miller & Crowningshield, Greenfield, Mass.—was inad- 
vertently omitted. 

3 


Heavy-Duty Boring Lathe 


In the illustration is shown a heavy-duty boring lathe 
recently developed by the Giddings & Lewis Mfg. Co., 
Fond du Lac, Wis. 

The boring bar has a single cutting tool, and the boring 
bar, with its housing, moves across the bed by means of a 
forming attachment at the rear, which causes the bar to 
travel exactly to conform to a master contour. 

A lever movement throws in the clutch attached to a 
traverse screw running down through the bed lengthwise. 
The traverse screw passes through a nut attached to the 
carriage. The traverse screw starts the carriage to the 
right and when it has arrived at the end of the bed, 
a rod, on which are mounted adjustable nuts, comes in con- 
tact with a lever throwing out the clutch and stopping 
the carriage. In this position the forging can be re- 
moved from the chuck and another inserted. A lever 
movement to the right then throws in a reverse clutch on 
the traverse screw which brings the carriage to within a 
short distance of the stop attached to the lathe bed, 
when the adjustable nut on the rod throws the lever to 
the left, stopping any further movement of the carriage. 
To avoid the stop being thrown out of position, by the 
force of the carriage striking it at the instant the clutch 
is disengaged, nuts are adjusted on the rod so as to 
throw out the clutch before the carriage strikes the stop. 

A crank handle is attached to a shaft that runs through 
the hed, engaging a pair of miter gears. One miter gear is 
splined to the traverse screw; therefore, by rotating the 
crank it slowly brings the carriage up against the stop, 
in which position the carriage is clamped to the bed by 
tightening up the hold-down nuts. Another lever move- 


ment to the left starts the bar by starting a train of gears” 


and then pushing another lever over toward the boring 
bar, sliding the gear in mesh. The bar then starts for- 
ward and continues in a straight line until it arrives at 
the point to begin the contour of the forging. 

The shaft just above the pilot wheel has a pinion en- 
gaging the rack on the boring bar, and also a pinion exact- 
ly the same size engaging the rack for moving the forming 


slide. Either end of this rack is turned down and has 
two adjusting nuts. To the slide is attached the radius 
link with 30-in. centers. 

It will be realized that by adjusting the nuts on the 
rack, the instant the tool has arrived at the point to begin 
the contour the nuts press against the end of the slide, 
carrying it forward towerd the left, drawing the boring 
bar with it to make a radius of exactly 30 in. 

The boring-bar head is gibbed to the forward slide on 
the carriage. When the boring bar has traversed to a pre- 
determined distance, or the end of the cut, an adjusting 
screw presses against a lever on the rockshaft, which move- 
ment brings another lever over to the right, throwing out 
the jaw clutch on the bevel feed pinion and stopping any 
further movement of the bar. In this position the operator 
can either pull the lever forward, disengaging the feed 
pinion, permitting him to rotate the pilot wheel and 
withdraw the bar, or preferably loosen up the hold-down 
nuts on the carriage, throwing a lever forward, traversing 
the carriage to the right. This movement of the carriage 
to the right will, when the nuts on the sliding rack hit 
the slide, bring the link to exactly right angle of the bor- 
ing bar. 

The machine shown is also built without the former at 
the back, and making the boring bar fixed. The machine 
may also be obtained with any gear reduction from 714 
to 1 to 15 to 1 or more. In place of the two-step cone 
a single pulley for 10- or 12-in. belt can be substituted. 

The machine shown is arranged with double back gear 
and two-step cone receiving power from a 6-in. belt. The 
back-gear ratios are 714 to 1 and 5 to 1. The main driv- 
ing gears are 3-pitch and 31-in. face. Other driving 
gears are 4-pitch and 214-in. face. The carriage or bor- 
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HEAVY-DUTY SINGLE-PURPOSE BORING LATHE, WITH FORMING ATTACHMENT AT REAR 
Swing over bed, 15 tn.; hole through spindle, 1% in.; front bearing, 5{$x10 in.; back bearing, 4%x7 in.; length of carriage 


bearing on bed, 46 In.; 
boring bar, 4% in. by 7 ft. 


pulleys on countershaft, 20x6% in., tight and loose; 
° 


speed of countershaft, 130 r.p.m.; size of 
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ing-bar head has a bearing on the bed of 46 in. and has 
quick traverse. The movement of boring bar is by geared 
feeds, and the rate of feed in thousandths of an inch per 
revolution of spindle is: 0.020, 0.027, 0.037, 0.048, 0.068, 
0.093, 9.123 and 0.165, all obtained by quick-change gear 
box. The bar is made from crucible hammered steel 414% 
in. diameter. It has quick return and adjustable auto- 
matic limit stops in both directions, and has No. 7 Morse 
taper hole. The machine weighs about 16,000 Ib. 


Self-Centering Shell Chuck 


The Jenckes Knitting Machine Co., Pawtucket, R. T., 
has recently developed a self-centering chuck for holding 
shells while they are machined. 

A view of the assembled chuck is shown in Fig. 1. 
It is made with a machine-steel body and was designed 


FIG. 1. THE ASSEMBLED CHUCK 


for the 3-in. shell. In Fig. 2 are shown details of the 
chuck. The tool is made with a flange that is attached 
to the faceplate by four bolts, or screws. The driving ac- 
tion is obtained by three hardened-steel dogs that are kept 


DETAILS OF THE CHUCK 


FIG, 2. 


in tension with a spring in the cap, which is held in posi- 
tion with a nut. 

In using the chuck the shell is shd over the shank, 
and the tool comes in contact with the shell to machine it. 
The chuck is revolved with the lathe and forces out the 
driving dogs. Their edges come in contact with the in- 
side of the shell and drive it. 
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It will be observed that, as the dogs operate in unison. 
the chuck is self-centering. Another advantage is that 
the driving effect of the chuck is increased as added de- 
mand is made on the action of the dogs. 

as) 


Master Cronograph 


The instrument shown is designed to be useful in mak- 
ing time and motion studies and in obtaining direct re- 
sults of production per hour or per day, both for mechani- 
cal and manual operations. 

The cronograph contains a 17-jewel timepiece and divi- 
sions in seconds and fifths for the time-studv feature. The 
figures on the extreme outside of the dial designate operae 
tions per hour for any operation within one minute, and 
the figures on the extreme inside of the dial, such as 51, 
45, 40, etc., denote operations per hour for anv operation 
running into the second minute. For instance, if the large 
black hand were stopped on 13 sec., which would denote 
the completion of an operation, the reading directly under 
this hand would show 275, the number of operations which 
could be completed in one hour on a basis of one operation 
taking 13 see. 

The instrument operates entirely from the crown, be- 
ing the start, stop and fly-back system. The timepiece 


MASTER CRONOGRAPH 


feature is the same as any modern watch. The works are 
impervious to magnetism, to heat and cold, expansion 
and contraction. The case 1s of gun-metal. The product 
is of Swiss manufacture, and the sales rights are controlled 
by M. J. Silberberg & Associates, Peoples Gas Building, 
Chicago, Ill. 


Self-Adjusting Pipe Wrench 


The automatic pipe wrench shown derives its automatic 
feature from a combination of a rotating disk, constituting 
the under jaw, and a spring hung in the hollow handle. 
This spring constantly keeps the under jaw pushed for- 
ward, thus holding the tool in continuous contact with 
anv size of pipe within the capacity of the various sizes 
of the wrench. 

The head, or upper jaw, is a drop forging made from 
ligh-carbon steel and gs V-shaped. thus rendering a two- 
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point contact. The handle is made from flat cold-rolled 
steel. It is formed, stenciled and milled. The head and 
handle are joined by a brazed joint having a large bear- 
ing. The saddle and saddle cap are blanked from cold- 
rolled steel and formed. 

The disk, or under-jaw, which is really the most vital 
part of the tool, consists of pinions on each side. This 


SELF-ADJUSTING PIPE WRENCH 


part is made from a special grade of bar steel. The blank 
for it is central-drilled and cut from the bar, then heated 
to a high forging temperature and the pinions formed by a 
special die operation. 

The wrench is a recent product of the Craftsman Tool 
Co., Conneaut, Ohio. 
"8 


Shell Coating Machine 


The shell-painting machine shown, designed for outside 
coating, is the latest addition to the line made by the 
Spray Engineering Co., Boston, Mass. 

The machine consists of a table with steel supporting 
frame, the operating mechanism being mounted beneath 
the table top. The usual coating material, such as var- 
nish, asphaltum, paint and similar special compounds, is 
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SHELL SPRAYING MACHINE 
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carried in a reservoir supported above the operating 
table. The liquid coating material passes down the 
hollow reservoir support to an adjustable measuring 
device controlling the amount of material sprayed at each 
operation. A system of levers controls the motion of the 
device that cuts off the supply from the reservoir and 
admits the measured quantity of material to a channel 
leading to the spray nozzle. The last part of this motion 
admits a compressed-air supply that drives the coating 
material through the spray nozzle and distributes it 
evenly over the surface to be coated. 

Drain and priming valves are provided to permit the 
thorough cleaning of the measuring device and all pipes 
and passages without taking the mechanism apart. 

The machine shown is equipped with a motor-driven | 
rotating shell table and also with an exhaust fan mounted ' 
in a sheet-metal hood for protecting the operator from the 
paint fumes. 

3B 
Electric Shop Trucks 

The storage-battery shop trucks shown represent recent 

additions to the line made by the Buda Co., Chicago, Tl. 


The trucks are worm driven, the transmission mechan- 
ism forming a simple unit, of which all wearing parts 


FIG. 1. STORAGE-BATTERY WAREHOUSE TRUCK 
Length, 8 ft.; width, 40 in.; capacity, 4,000 Ib.; 3 speeds 


BUDA 
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FIG. 2. HANDY TYPE OF ELECTRIC TRUCK 
Length, 8 ft.; width, 40 in.; capacity, 4,000 lb.; 3 speeds 


continually operate in a bath of lubricating oil. The 
brake and circuit-breaker are operated by a foot pedal, 
consisting of one-half of the operator’s platform. In 
using the trucks the operator needs only to depress the 
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foot pedal, thus completng the circuit and also releasing 
the brake. Should the operator remove his foot from the 
foot pedal, it is instantly returned to its normal position 
by a spring, thus automatically breaking the circuit and 
also releasing the brake. Likewise the 
controller lever, which is equipped with 
a simple set of equalizing springs, is 
automatically returned at once to its 
neutral position the instant the opera- 
tor’s hand is taken from it. 

The tires are of solid rubber, 
mounted on metal rims. The wheels 
have tapered roller bearings. The front 
axle is a steel casting, and the rear 
axle is of the full floating type. Both 
axles are carried on heavy spiral 
springs within the pedestals; all re- 
volving members are carried on ball 
hearings and ball thrust bearings. The 
frames are made of heavy channel iron. 

The truck shown in Fig. 1 has a 
two-wheel steer and is adapted for car- 
rying miscellaneous loads upon its own 
deck, under which are the batteries. 
The truck shown in Fig. 2 has a four- 
wheel steer, with the batteries mounted 
directly in front of the operator. 

The motors used are of the all- 
enclosed type. The speeds of the trucks 
are varied by means of a controller lever traveling in a 
vertical plane, the normal position of which lever jis 
horizontal. In conjunction with this lever there is a 
simple arrangement for equalizing springs. 


a 
Turret Screw Machine 


The hand screw machine shown is provided with a viain 
head, automatic chuck, bar feed and hand longitudinal 
feed to cutoff. 

The head and bed are cast integral. The automatic 
chuck and bar feed are operated by a long lever in front 
of the head, giving increased leverage for closing the col- 
let. A stepped thimble automatically adjusts the collet 
for slightly varying diameters, 

The hexagonal turret has six tool holes arranged for 
holding tools with or without shanks. The holes for shank 
tools are fitted with binder bushings. Bolt holes are pro- 
vided for securing tools to the faces, the counterbore be- 
ing made to receive a boss on the back of the tool, which 
accurately locates and keeps the tool in alignment. The 
turret is revolved automatically by the backward move- 
ment of the slide. A neutral point is provided so that 
the turret can be revolved in either direction by hand. 
The locking holt is at the front end of the slide, directly 
under the cutting tool, and works into steel taper bushings 
placed in the bottom of the turret at nearly its full 
diameter. 

Independent adjustable stops operate automatically for 
each position of the turret. They are readily adjustable 
for the length of each cut. The turret saddle has a sup- 
plementary taper base, by means of which the tool holes 
in the turret can be adjusted to the exact height of the 
center of the spindle. Taper gibs, fitted the whole length 
of the saddle on each side, provide means of adjusting 
the slide sidewise, 


diameter of turr 
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The cutoff saddle is constructed to maintain the align- 
ment by providing a narrow guide and taper adjusting 
gib. The cutoff saddle has an increased bearing on the 
bed, with a binder for clamping. The hand longitudinal 


HAND SCREW MACHINE EQUIPPED WITH AUTOMATIC CHUCK 
Automatic chuck capacity, 1 in.: hole in automatic chuck plun er, lgy in.; 


et holes, 1 in.: center of holes to top of Slide, 2 n.; diameter 


in.; swing over bed, 14 in.; swing over cutoff slide, 6 in.; 


length that can be turned, 6 in.; greatest distance, end of collet to turret, 15 In.: 
greatest distance, end of spindle to turret, 16% in.; horsepower required, 1% 


feed is operated hy means of a handwheel in connection 
with miter gears and a milled screw and is fitted with 
& graduated dial reading to 0.001 in. Dial indicators 
are provided to obviate the necessity of making measure- 
ments of the longitudinal cuts. 

The cutoff slide is provided with four T-slots. The two 
in front run parallel with the cutoff slide, permitting close 
adjustment of the tool posts. A geared oil pump delivers 
lubricant through an adjustable piping system. It oper- 
ates automatically. 

The machine is a recent product of the Southworth 
Machine Co., Portland, Me., for whom Manning, Maxwell 
& Moore, New York City, are selling agents. 
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SCIENTIFIC MANAGEMENT AND LABOR—By Robert F. 

Hoxie.’ New York: D. Appleton & Co, Cloth; 54%x7% in.; 

Pp. 302. $1.50. 

Reviewed by Dexter S. Kimball* 

Professor Hoxie’s book is the first of a type of which 
no doubt we shall see more in the immediate future. Here- 
tofore the greater part of the discussion concerning scientific 
management has come from engineers, managers and others 
actively connected with industry. An evaluation of scientific 
management by a trained economist who has had a rather 
unusual opportunity to study these new things at close range 
is therefore of great interest. 

The book is based upon an investigation of scientific man- 
ag~ment in its relation to labor made by Professor Hoxie 
for the United States Commission on Industrial Relations 
and is an attempt to test the claims of the late Frederick W. 
Taylor respecting scientific management as it refers to labor. 
The. book deals therefore with this phase of the problem 
only and is not a treatise on the theory and practice of 8s0- 
called scientific management. 

The subject matter is divided into three sections, 48 
follows: Part 1. Viewpoint and Method. Part 2. Critical 
Examination of Scientific Management in Its Relation t? 


*Professor of machine design and construction, Sibley 
College. 
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Labor. Then came the following appendices: (1) Conclusions 
Resulting from the Investigation. (2) The Labor Claims of 
Scientific Management According to Mr. Taylor. 
Labor Claims of Scienttfic Management 
Gantt. (4) The Labor Claims of Scientific Management Ac- 
cording to Mr. Emerson. (5) The Trade Union Objections to 
Scientific Management. (6) Vital Points at Issue Between 
Scientific Management and Labor Based Upon the Claims of 
Scientific Management. (7) Vital Points at Issue Between 
Scientific Management and Labor Based Upon Trade Union 
Objection to Scientific Management. (8) Questionnaire: Scien- 
tific Management and Labor. 

In taking up the investigation Mr. Hoxie first made a 
study of scientific management as presented by its leading 
advocates. All the important literature bearing on both sides 
of the question was examined, and representatives on both 
sides of the controversy were consulted. With these data as a 
basis, two preliminary statements, entitled respectively “The 
Labor Claims of Scientific Management” and “Trade Union 
Objections to Scientific Management,” were prepared. The 
first of these documents was submitted to Prominent scien- 
tifle managers for criticism and revision, while the second was 
revised and approved by a committee of the American Federa- 
tion of Labor. From these Official statements the vital ques- 
tions at issue were determined, and they are set forth in 
appendices 6 and 7. The Questionnaire, appendix 8, was com- 
Piled from these documents and used as & means of securing 
extended information from both employers and employees. 
The investigating committee also visited a large number of 
shops where scientific management has been installed in whole 
or in part and also consulted many individuals concerning the 
problem. It will be seen therefore that the appendices are 
important documents, for aside from any conclusions that 
have been drawn by Mr. Hoxie, appendices 6 and 7 show in a 
clear and concise form the points at issue, while appendix 8, 
which is quite voluminous, gives one an idea of the complex- 
ity and extent of the controversy. 

The conclusions of Mr. Hoxie and his committee, however, 
are of greater importance. It may be well to quote directly 
from the report itself, which states: 

Two essential points 8tand forth. The first point is that 
scientific management, at its best and adequately applied, 


exemplifies one of the advanced Stages of the industrial revo- 
lution which began with the invention and introduction of ma- 


Nevertheless, it is to date the latest word in the sheer me- 
cyanice or Production and inherently in line with the march 
of events. 
The second point is that neither organized nor unorganized 
ne or fame ment any adequate protection 
ving, 


share in efficient management. 


Mr. Hoxte’s findings verify what the reviewer has long 
contended’, namely, that scientific management at its very 
best is essentially a means of increasing productive capacity 
and does not carry with it a single regulative principle 
that automatically tends to protect the individual worker 
against certain results that ensue from its introduction ex- 
actly like those that follow the introduction of labor-sav- 
ing machinery. In common with all methods looking to 
results in productive effort these methods make possible bet- 
ter conditions for the race as a whole. But experience with 
labor-saving machinery has made it clear that the distribu- 
tion of the benefits flowing from improved methods cannot 
be left to chance, since these methods themselves afford no 
protection to the worker during the period of readjustment 
following the introduction of more economic methods. 

The need of taking advantage of every economic gain is 
undoubted, and the human race in general never discards any 
ways or means to that end. The great problem therefore is 
to develop these methods while at the same time safeguarding 
human rights, and the reviewer agrees with Mr. Hoxie that 
this effort cannot be Safely left to scientific management, 
which depends on personal good will to correct abuses that 
may result because of its introduction. 

Mr. Hoxie frankly questions the claims made by exponents 
of scientific management that time study can be scientifically 
accurate and states that “far from being the invariable and 
Purely objective matter that they are pictured the methods 
and results of time and task study in practice are subject 
to all the possibilities of diversity, inaccuracy and injustice 


See “American Machinist,” Vol. 35, page 263. 
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It should be noted, however, that Mr. Hoxie concedes fully 
the economic possibilities of the new methods, his criticisms 
being directed more against false claims and the mistakes 
and possible injustices arising from the use of these methods 
in the hands of ignorant Practitioners. On the latter he ig 
Severe, and justly so. 

It may be objected and 
the report and discussion are based upon collected opinions 
rather than upon intimate persona) knowledge. 
hand, it should be remembered that Mr. Hoxie was assisted 


resentative of employing management, both of whom signed 
the report. 

Whether one agrees or not with all of Mr. Hoxie’s conclu- 
sions, all who have examined this difficult Problem with an 


concerning the real character, intelligence ana Spirit of those 
engaged in its application. 


/eaareiaceecesnessessaasonumeriasscaiivemsa eeaeaneae acetic anennaneseataneenens 


PERSONALS 


svt CTOPPOSELOSRRSOELLINNEDLRRRERENCnmEIOUDLRRUINCOPIEFIES DOANE TonRaHOO1 tein 


James C. Kelly, for many years with Berry Bros., joined 
the selling staff of the Moller & Schumann Co., Brooklyn, N. Y.’ 


Frank J. Shay, until recently New England representative 
of Berry Bros., is now a& member of the selling force of the 
Moller & Schumann Co., Brooklyn, N. ¥., operating from 
headquarters in Boston. 


Charles W. Burrage, formerly of the faculty of the Massa- 
chusetts Institute of Technology, and associated with the 
F. W. Dodge Co., has joined the organization of Walter B. 
Snow and staff, Boston, Mass. 

Joseph A. Holland, for many years secretary of the Rhode 
Island branch of the National Metal Trades Association, has 
resigned to become supervisor of employment with the Gen- 
eral Electric Co., Schenectady, N. Y. 


OBITUARY 


S culuaemicnet ee, 

John Butterworth, one of the Proprietors of the New 
Jersey Agricultural Works, Trenton, N, J.. and for many 
years well known in the farm-implement field, died at his 
home in that city on Jan. 21. Mr. Butterworth was born in 
Pawtucket, R. I., in 1833. 

Robert Howard Grant, for many years conspicuous in the 
ball-bearing development in this country, and widely known 
as a designer of ball-making machinery, died at his home in 
Ann Arbor, Mich., Jan. 11, after a long illness. Mr. Grant 
was born in Northampton, Mass., in 1867. After completing a 
high-school education in Fitchburg, Mass., he entered the shops 
of Simonds Rolling Machine Co., of that city. Shortly there- 
after he became assistant superintendent of the Jones & Lam- 
son Machine Co., which he left in 1888 to become associated 
with the Cleveland Automatic Machine Screw Co., of which 
his father, John J. Grant, was then the leading spirit. Later 
Robert withdrew from his father’s concern to start the Grant 
Auto-Friction Ball Co., Cleveland, Ohio. From then on, until 
very recent times, Mr. Grant was in turn associated with most 
of the leading ball-producing plants in this country, founding 
the Grant-Hoover Ball Co., and the firm of Grant & Wood, 
Chelsea, Mich. A few years ago Mr. Grant organized the 
Grant Tool Co., Detroit, Mich., which was later merged Into 
the Detroit Tool Co. He !s survived by his wife and two sons. 
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Pig Iron—Quotations were current as follows at the points 


and dates indicated: 
Jan. 28, Dec. 30, Jan. 29, 
1916 9 1 


1915 915 
No. 2 Southern foundry, Birmingham.$15.00 $14.50 9.50 
No. 2 X Northern foundry, New York 19.75 10.50 4.25 
No. 2 Northern foundry, Chicago.... T8.50 18.50 13.00 
Bessemer, Pittsburgh .............. 21.45 20.45 14.55 
Basic, Pittsburgh .................. 18.70 18.95 13.45 
No. 2 X, Philadelphia................ 20.00 19.50 14.25 
NO, 2, VAll6Y..o. 6 onwcncde oh one beeieus 18.50 18.50 13.00 
No. 2 Southern, Cincinnati.......... 17.90 17.40 12.40 
Basic, Eastern Pennsylvania........ 19.50 18.50 13.50 
Gray forge, Pittsburgh.............. 18.45 18.20 13.45 


Steel Shapes—The following prices in cents per pound are 
for angles 3 in. by % in. and larger and tees 3 in. and larger 


from jobbers’ warehouse, New York: 
Jan. 28, Dec. 30, Jan. 29, 
1916 1915 1915 
Steel angles, base...............0... 2.60 2.40 1.85 
Steel T’s, base...........cc cece cceee 2.65 2.45 1.90 
Machinery steel (bessemer)......... 2.60 2.40 1.80 


Steel Sheeta—The following are the prices in cents per 
pound from jobbers’ warehouse, New York: 


Jan. 28, Dec.30, Jan. 29, 
1916 19 19 


15 15 

No: -28 -DiInCK 626s eine ee ees 3.50 3.15 2.60 
No,. 26 DIGCK. catia hae ei ee Ee eh RE 3.40 3.05 2.50 
Nos. 22 and 24 black................ 3.35 3.00 2.45 
Nos. 18 and 20 black................ 3.30 2.95 2.40 
NO: 16 ‘black; <«655.65.20c001 bee eb ese e% 3.45 2.90 2.35 
NO? 14 ‘blak .cie ee eke ee hae bees 3.35 2.80 2.25 
NOs 22  DIGCK 66 oe GB G4 Borns bree Oe 3.30 2.70 2.20 
No. 28 galvanized................208 5.50 5.50 3.50 
No. 26 galvanized................-44 5.20 5.20 3.20 
No. 24 galvanized................008 5.05 5.05 3.05 

Bar Iron—Prices are as follows in cents per pound at 
the places named: 
Pittsbure@h: Anil! 225 cewi sh e4 he ke ead sera (esa 2.10 
New: YOrk 242 se8 ssw i os 6a we OE Re ESOS Oe ees 2.20@ 2.25 
From storehouse, New York............cccccceee. 2.50 @ 2.60 

Swedish (Norway) Iron—This material sells at $4.50 
pase pee 100 lb. f.o.b. New York. In coils an advance of 50c. is 
charged. 


Cold Drawn Steel Shafting—From New York warehouse 
to consumers requiring fair-sized lots the price is 20% off list. 


Standard Pipe—On carload lots f.o.b. Pittsburgh, the 
discounts follow: 
7———-Black—_, che kad pea 
Jan. 21, Jan. 22, an. 21, Jan. 22. 
1916 1915 1916 1915 
%- to 2-in. steel butt welded 76% 81% 601%% 7214% 
21%- to 6-in. steel lap welded 75% 80% 59ln% F212 % 


At these discounts, the net prices in cents per ft. follow: 
Diameter, In. 


Mg Ruste ive ins Serguei a Ut aA are seen 2.76 2.20 4.54 3.15 
Ls Bete ota. 2h EN ee Sees 4.08 3.24 6.72 4.67 
DUG. . oi Sie hist sh Reh eS ah nee ert 5.44 4.38 9.09 6.30 
Mia vs be eo ieee ia Se He Sl hae eae Se. 6.60 5.25 10.86 7.95 
Ce, Gehwates tea he CErRee wow es 8.88 7.05 14.62 10.15 
Bee 65: tite Whig, So iw, ake Botan onc i tee 14.63 11.70 23.69 16.70 
Bi” heed way Ratna wm aa atardg dial 19.13 15.25 30.98 21.80 
ee a ee rena re ree eer 27.25 21.80 44.05 31.00 
Oe aaa ae arate ar eitoavie! ge Deseo 37.00 29.60 59.94 42.20 
By Saw ee Leow nite te anes 48.00 38.40 77.76 54.60 


Seamless Drawn Tubing—The base price per pound from 
New York warehouse is 38c. for brass and 38.50c. for cop- 
per. For itmmediate stock shipment 3c. is added, which gives 
the following quotations: 


7—Copper 7c— Brass ——_, 

Jan. 28, Jan. oy, Jan.2s, Jan. 29, 
Diameter, In. 1916 1915 1916 1915 
Se (0: -2 96. Vea the ee ewes 41.50 21.50 17.00 41.00 
ES oe eer re ee ee eer eee 41.50 22.00 18.00 41.00 
Ole. ier a Un ee he hee ee ee 42.50 22.50 18.50 42.50 
, Se ee are ee ene ee area er ee 43.50 23.00 19.00 43.50 
Ce ee en ee ee Ee 45.50 24.00 20.00 45.50 
Oe ceca ete eh een teeses pue eae p 47.50 25.00 21.00 47.50 
OG . Sasekseereeuarsueds se oeeees 48.50 28.00 24.00 438.50 
Sere BSartist kee ete eel ee 52.60 32.00 28.00 12.60 
Te Steud wien eae aes ak Rg eae ae 50.50 30.00 26.00 50.50 


Wire Rope—On this material the following discounts are 


for warehouse delivery, New York: 

GAIVANIZED (sc a nS RE ERD OO ESS 35 and 2%% 

PAPO oc head g S eerie oie, Sata) bis Bhd We we Os eee ea BE ae 4, and 212% 

Special brands, bright.........-..... 002. eee wees 40 and 21, 6% 
FE 


Miscellaneous Metala—The present New York quotations 
in cents per pound, with a comparison of practically a month 
and year ago, are as follows: 


Jan. 28, Dec.30, Jan. 29, 
1916 1915 191 


915 
Copper, electrolytic (carload lots)... 25.50 22.50 14.50 
Tin Si ei giiece Sc a ae ee eacd bee ee were Cees 41.75 40.00 35.75 
WG BG: oe ocd Sa SSS a dnoherd ob Sw ela eae aed 6.10 5.40 3.70 
SDCILOR sie rns 258 sacdae- tus bang og eo ea Sas 19.50 18.00 8.25 
Copper sheets, base................. 31.00 27.00 19.00 
Copper wire (carload lots).......... 31.00 30.25 15.00 
Brass rods, base ................000. 37.00 32.00 14.50 
Brass pipe, base ................006 42.00 36.00 15.50 
Brasg sheets ............ 0.0.20 c cease 37.00 2.00 14.75 
Solder % and % (case lots)......... 26.1214 24.75 22.50 


In St. Louis lead sells at 5.95 and spelter for delivery in 
February or March at 19.50. For delivery May or June, the 
quotation is 16.50. 


Old Metalsa—In New York, the following are the dealers’ 
purchasing prices in cents per pound: 


915 
Copper, heavy and crucible..............200- 20.00 17.75 
Copper, heavy and wire............cecceeceee 19.50 17.25 
Copper, light and bottoms...............cccee 17.00 15.00 
ead, N6avy? «22460350 y ke Ke eek gach as eos 5.00 4.50 
TiO@aG,. “COR: wea oe eats cade ee i aches oe SB ee 4.50 4.25 
IBYVABB,. NERV 6653.0 be oc ha hs ae annie De oa Pict eas ak 12.75 11.50 
Brass, Men. sia soc oY one es Sauietiaks o3eee abe 10.00 9.50 
No. 1 yellow rod brass turnings.............. 12.50 14.00 
No. 1 red brass or composition turninss.. 12.00 11.50 
> A 6 4 pam ae eo a ear re PR ee Cane enti 12.00 11.00 


Babbitt Metal—-In New York, quotations are as follows 
in cents per pound: 


Best (rade. cients 6 Shoes adie eteaw eet eee dese 55 @60 
Commercial: @Yage. os esc 6h Sw iis oS re tees 8 5A Ow EE ES 

Antimony—For Chinese and Japanese brands the quota- 
tion is nominal at 42.50c. per lb., duty paid. 


Monel Metal—The following are the prices in cents per 
pound for mill lengths 8 ft. and over: 


10,000 6,000 2,000 Less Than 
Lb. Lb. Lb. 500 Lb. 500 Lb. 
of a Size ofaSize ofaSize ofaSize ofa Size 


Size, In. and Over and Over and Over and Over and Over 
Rounds—Squares 
B to ge...ee 31.50 32.00 32.50 33.00 36.00 
Y to ree 31.25 31.75 32.25 32.75 35.75 
to 1%..... 31.00 31.50 32.00 32.50 35.50 
1!3 to 2%..... 31.75 32.25 32.765 33.25 36.25 
Rounds 
3 to 3y,..... 32.50 33.00 33.50 36.00 37.00 
Squares 
Bo 4. 4 aries Sateies 32.50 33.00 33.50 36.00 37.00 
Rounds 
314 to 3]2..... 32.25 32.75 33.25 35.75 36.75 
Squares 
Sag tOOte «ses 32.25 32.75 33.25 35.75 36.75 
Rounds—Squares 
4 to 4}%..... 33.00 33.50 36.00 36.50 37.50 
5 to 6{%..... 36.00 36.50 37.00 34.50 38.50 
. 36.50 37.00 37.5 38.00 39.00 
FTAts’ -6a0-%- say oats 32.50 33.00 33.50 36.00 37.00 


Flats not rolled wider than 6 in. or less than % in. thick. 

ie ae bars 2c. per lb. over corresponding size of round 
roads. 

For cutting to any specified length not shorter than 1 ft. 
add le. per Ib. 

The scrap allowance !s 18c. per lb. delivered at works. 


Tin Plates—The following prices are in effect from ware- 
house, New York: 


Coke tin plate, 14x20: 


ROOFIDS fede Swe es ad aS OSG ERS Hae A OSES OEE ER Bed S8 Tees $4.45 
De Cy VO ais oie ets eae tl een a a ns es ok ay ae ae 4.60 
Terne plate, 20x28: 
Base Net Base Net 
Weight Weight Coating Price Weight Weight Coating Price 
100-1b. 200 8 $8.30 | Oe 226 20 $13.50 
rc. 214 S s.60 I.C. 231 25 14.25 
Lex. 270 8 10.60 Ic. 236 30 15.50 
I.¢c 218 y Abe 12.00 I. C. 241 35 17.00 
1C 221 15 13.00 I.C. 246 40 19.00 


Coke—The following are prices per net ton at ovens, Con- 
nellsville, and cover the past four weeks: 


Jan. 8 Jan. 15 Jan. 22 Jan. 29 
Prompt furnace $3.25@3.50 $2.50 $3.00@3.25 $4.00@5.00 
Prompt foundry 3.50 3.75@4.00 3.50@4.00 3.50@4.00 
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Carriage Bolts—On % by 6 in. and smaller 60 and 5% 
off list is allowed: for larger and longer sizes 50 and 5% off 
list is charged. For fair-sized orders from New York ware- 
house the following net prices at this rate would be charged: 


Dla meter cc cry 
% Ye v4 


Length, In. % Ys &% % 
ee ae ee $0.38 $0.53 $0.72 $1.05 St An ee 
Ms Sate etm aie eve eGee 41 .58 .78 1.14 .... or ewe 
OS: ee iele wos et wee ‘ -46 62 84 1.24 $1.54 $2.73 $4.04 
Sc. Uelhees haceeeeterets .49 67 .90 1.33 1.68 2.91 4.28 
Sig, cho aaa ess .53 71 97 1.43 1.81 3.09 4.51 


Machine Bolts—From New York warehouse, the base 
price for fair quantities are as follows: From “ in. by 4 in. 
and smaller, 60 and 10% off list is discounted; for larger and 
longer sizes up to 1 in. by 30 in., 50 and 10% is allowed. At 
this rate prices per 100 are as follows: 


rcs hhh—— Diameter 
% 


Length, In. y% % 5% h 1 In. 
| ner ree ree ey ene rer $0.61 $0.86 $2.34 $3.47 $4.73 $6.80 
Sl), chine wie Skene aed .64 .92 2.51 3.71 5.04 7.20 
Oto ne Sawa elaareme td 67 .98 2.68 3.96 5.36 7.61 
2: ,. Suede oueaees .70 1.04 2.85 4.21 5.67 8.01 
Se bee ee ae eee eh .73 1.09 3.02 4.46 5.99 8.42 


Base prices on other sizes would be as follows: 1% and 1% 
in. by 3 in. and up to 12 in. take 40% off list. On longer 
lengths a special pound price is quoted. For cold punched 
square nuts, 40% is discounted from list; for hot pressed 
hexagon nuts up to 1 In. by 30 in., 50%; up to 1 in. diameter, 
cold punched nuts, 40%. Buttonhead with hexagon nuts, 40% 
off list, as do hexagon head with hexagon nuts. 


Tap Bolts—The following prices are base per 100 for fair- 
size orders of tap bolts with hexagon heads, delivered from 
New York warehouse, the present discount being 25% from 


list: 
Length 

re) co Dia meter————cccxccx, 
Screw % ts % v6 14 5% % % 1 
13% .... $0.73 $0.95 $1.11 $1.32 $1.65 $2.47 $3.47 $4.95 $6.60 
| rr 86 1.03 1.17 1.39 1.73 2.57 3.59 65.12 6.81 
2 Sexe 91 1.05 1.23 1.47 1.82 2.67 3.71 5.28 7.01 
i ae -95 1.10 1.29 1.54 1.90 2.77 3.84 6.45 7.22 
23. : .99 1.15 1.34 1.62 1.98 2.87 3.96 5.61 7.43 
2% 1.03 1.20 1.40 1.69 2.06 2.97 4.08 5.78 7.63 
3 1.07 1.25 1.46 1.77 2.15 3.03 4.20 5.94 7.84 
3% ave 1.30 1.52 1.83 2.23 3.17 4.33 6.11 8.04 
34 - oes 1.58 1.91 2.31 2.27 4.46 6.27 8.25 
3% ae oe aes 1.99 2.39 3.37 4.58 6.44 8.46 
4 ie ee oe 2.47 3.47 4.70 6.60 8.66 


Bolt Enda with hot pressed 
of 50 and 10% from list price. 
from New York warehouse. 


nuts sell at the base price 
This is for fairesized orders 


Nuts—On hot pressed nuts $3 off list is allowed and on 
hexagon $3.20. At this rate the base price per 100 lb. for fair- 
sized orders from New York warehouse is as follows: 


Hot Pressed Square Hot Pressed Hexagon 


Short Short 
Diam. Blank Tapped Diam. Blank Tapped 
ee an svat $12.00) Ser ed See wks a $17.70 
Sie ee eens $4.00 9.50 i} ory ree ions 11.30 
ti ea ee oe 6.00 6.90 % .....0l22! $6.40 7.40 
Donavon cues ate 5.00 5.70 1% ........... 5.2 5.80 
orale decid gaan 4.50 4.90 ly, 15, 1t%, 2 5.10 5.70 
1. 1%, 1)!, 2 4.40 480 2 cole eee 5.20 5.90 
aah nei iene 4.50 5.00 2% ........22. 5.50 7.30 
RE Aird d st tr Baiord 4.80 5.40 


On cold punched square nuts $3 from list is deducted and 
on hexagon $3.75. At this rate the base price on fair-sized 
Aleks from New York warehouse is as follows in cents per 
pound: 


Square ——_, r—— Hexagon—_, 

Bolt Blank Tapped Blank apped 
MG. WES ew Se Soe we we 17.00 19.00 23.25 25.75 
e e eeosve eeseeeeenweeee 15.00 16.50 20.25 22.25 
Be ee nh Cn aon. 11.50 12160 14.75 16.35 
CaaS ee Ae ae eS 11.00 11.90 14.25 15.55 
i Re ae ae ee ree $.30 9.00 10.25 11.25 
i: ao ids iene bs eagle ele lb eth Rite &.30 8.90 10.25 11.15 
Me cites, ae derek tare be Se SX 7.00 7.50 8.75 9.45 
Wo 236 24 Se eres Sees 6.70 7.10 4.65 8.25 
Se eae ee ae eat io eee 6.60 7.00 7.35 7.95 
Mees ataete Bales B ie noche cateah a are & 6.60 7.00 7.35 7.95 


The base price for fair-sized orders of case-hardened nuts 
from New York warehouse is 70% from list price. 


Riveta—The following are the base quotations for fair 
quantities from New York warehouse: 

Discount 

from List 


Steel 7, and semalleP ccc ssccees esac es 6 e5aen 65 and 10° 

Timnmed crccccccrsrecrccrceccccsnresencccene we eeee 65 and 10% 
Price 

per 100 Lb. 
Button heads, 3%. %, 1 in. diam. by 2 in. to 5 in...... $4.25 
Cone heads, same sizes see eeceereeveereeee eecereeeeeoer as eee 4.35 
Extra 

per 100 Lb. 
1% to 1% In. long, all diameters............ Sedans = $0.25 
& In. GIAMELEE coe cece cece cece ee ne eee enaes eae oS 
L, Jr. Alameter 2. eee ee eee cee ee eee eee eee eenees oy 
1 in. long and BSNOSTCET. 6.2... cece eee eee eee eee ene rae 
Longer than 5 fi. ohh Se ee ees Se eee eee wee aE Ee Hea 
Less than kegs. Be RE ee ee a oo ee ee ese eS ete ae eee 0 50 

Countersunk Red 24.608 oh29 ee at Rae ee a 
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Wrought Washers—From New York warehouse, the base 
price on fair-sized orders is $4.50 from list ee: At this rate 
the following prices hold in cents per 100 Ib.: 


Diameter, In. Diameter, In. 


f SP died ceed chen ea hts ake $9.50 1% sevanbeeralrescnatena oavcaat $4.80 
i Be ir a ne 7.70 UM ie oct ees es, (270 
1% Et See AE Coke aera 6.90 2 Sig ba 4-60 

kgs yeh er A ; , vanseeiecte. ABO 
i i ye rea na iam 5.30 4, 4%, 4% 5.00 
1G ee a ee 4.90 BS Sie oe ae, 4.70 


For cast-iron washers, the base price is $2.50 per 100 Ib. 


Coach or Lag Screws from New York warehouse sel] 
at 65 and 10% from list. This is for fair-sized orders and at 
this rate the following net prices per 100 hold: 


Length, -—————_ Conical or Gimlet Point———__—___ 
In. %and ff, % Vs *% Yeand®% X%* % 1 
1G) a eee s $0.69 $0.85 $0.99 $1.18 ack eS dei 
a Oe ae 17 93 1.09 1.29 $1.89 ee ad bce 
el ee ee 83 1.01 1.19 1.41 2.05 $2.90 ve a 
Des oa ie eneaierg .90 1.10 1.29 1.52 2.21 3.12 $4.73... 
ee ‘ 96 1.18 1.40 1.63 2.36 3.34 5.04 $6.93 
fe 6 Bia. okies 1.02 1.26 1.50 1.75 2.52 8.56 5.36 7.34 
Ce, a er 1.09 1.34 1.60 1.86 2.68 3.78 5.67 7.75 
Oe. daha 1.15 1.42 1.70 1.98 2.84 4.00 5.99 8.16 
Be Sas eewes 1.21 1.51 1.80 2.09 2.99 4.22 6.30 8.57 
Co neha ees 1.28 159 1.90 2.20 3.15 4.44 6.62 8.98 


Turnbucklea—From New York warehouse, on sizes smaller 
than 1% in. diameter, 50% off list is charged, and on 1% up 
to 2 in. diameter 40%. At this rate prices follow: 


Size Size Size 

%® 6uPsgiws $0.20 We ae areas $0.38 1 cere ais $0.90 

i" a ohare, 2 arad. i .21 Me. ae eee ; ec aeeee nea 1.05 
Save as aed 23 | Dee cies re eee 1.20 

ee .25 Me eee cea 075 | Oe? Sa ee rae 1.35 

Wei. ee gine Lg de 1% ......... .83 Se Dse eed atass 1.59 


These prices are for buckles having right and left stub 
ends and with openings between the heads measuring 5% in. 


Naila—Wire nails f.o.b. Pittsburgh sell at $2.20; galvan- 
ized 1 in. and longer, $4.20, and shorter, $4.70. These prices 
are to regular customers and delivery is made at the mill's 
convenience. 


Copper Rivets from warehouse, New York, sell at 35 


and 5% off list and burs at the net list price. 


Linseed Ofl—Raw, in barrels sells at 77c. per gal. and in 
5-gal. cans at 87c. Boiled, it is le. per gal. higher. 


White Lead, dry and in oil, in cents per pound sells as 


follows: 

POO=TD. “KOR: ois soe te bone ce ars erga acne ae eS ate were aed sores 8.75 

20> And 50=)0. KEG sco toseee whee sede kis aaa s aie Pee a 9.00 

P24 = 1D. Mem fe eth dik a os oe eg ware eae we a a alae BS io er 9.25 

T= tO: O21 Ds (CANS & 6 655. 66.554 4.0856 Worse ea Nee ales teccawe 2075 
Red Lead, dry, in cents per pound sells as follows: 

TO0sI Dy. MOR &yc55 cles Sw Shwe oy ee eS eee eR ONS wsewes 8.75 

fos. BNO. -BO+1D- KORG s 25 oa sialayiaa ieee ea enilsk ses Bes 9.00 

12% -lb. keg eeowereoeeeneoeweaee e eoveseeveaeere eer ese veerseevneevneen eee 9.25 
In oil, the price in cents per pound is as follows: 

100-lb. keg essen seeee eves ee eevoveeneneveeseaenveveees eoeeevecee e 9.25 

20-°. and) 50-1D;. KOR8 ss ooo sss oo Se os 0 we ela wees ; 9.50 

Tete alDs “ROR. <2 ois. 25 eins 8 ee shew ic te oes 5 sere ws Saw wears we ae aes 9.75 


Sal Soda—These quotations are per 100 lb. at the places 
designated: 


Né@w York. “sas626s 646 se eee ewe eae pelea cewsesane SL35 
Philadelphia ....... sie Gee So Welw ae oe ee 6 ee SS ace eres 1.10 
Roll in 360-lb. bbl. sells in New York at 


Sulphur 
$2.15 per 100 Ib. 


Cotton Waste—In New York, the prices in cents per 


pound are as follows: 


WY ICG: orcs 66S sa caw ee aas Owe wk Ae RR SSS 8.504 9.50 
Colored. NIKE be boss 2d BS Oe Oe bE SOE ae 6.50@8 00 
Welding Material (Swedish)—Prices are as follows in 
cents per pound f.o.b. New York: 
Welding Wire Cast-Iron Welding Rods 
3%, 44, fer 4, 33, F oeee 8.50 \ by 19 in. long a a ey 22.00 
No. 3, $ and No. 10...:, 9.25. & by 12 In. long... 222! 26.00 
ek ore eee ws nog 10.00 % by 19 in. long....... 20.00 
No De ihe ra Ce Aes wh ae ee ly by 21 in. long....... 20.00 
Meg TA ARG tersss+ dyo90 “Vanadium Wire in Coils or 
No: 20: face bie ece wean 16.00 Sticks 
Me sg hed ete ciao sin atic at ride 15.50 
Special Welding Steel ROTEL RO. 15.00 
Me Sis srcase: Wile le eh oe to or Sa eh 33.00 Bh) as oe tales tires BL, % at oe Ba eee 14.00 
ee ee SS See eS SS 30.00 Oh) Ee eas sate ea Bae OO 
* SS a ecGie te ete tas o.eite et ate eves 28.00 jy and larger........... 11.00 


These prices are subject to change according to quantity 
and shipment desired. 


Zine Sheetan—The following prices in cents per pound 
prevail at New York: 
Carload lots, f.o.b. milb. ce ee ee ee ee io Sew teeeeee. 24200 
In eusks, NEW York . 6 ccd eed ca debe cee eee errr es 24.50 
Broken lots, New York... ...... ccc ccc ee ecw eevee ge A wers 25.00 
Copper Sheeta—In New York, hot rolled 16 oz. (large 


lots) base per Ib. is 3le¢.; cold rolled, 14 oz. and heavier, add le 
extra per Ib. to the above; polished takes le. per aq. ft. extra 
for 20 in. widths and under; add 2c. per sq.ft. for over 20 in. 


76 AMERICAN MACHINIST 


Vol. 44, No. 5 


ALTAANAUTONUDAURORSUONALEODSDASLEOAENONOURONOONSSOOORASOLSSUAOSOVRDLOAESECOIAAOCELSGRSOONSSOCCSTOSOCSENALANCCSOOAGSOCAOROOROSNIUCUSSOOROEUSOLOCOCLSLORASGOAOCAONOSSDICACAOCAONCLOSASASSEUSUOSTSSASOUSSRSTOASSOSLGSSCGESGLOUASSEOULSSOUOCASNOUGSSCANUGOSAUSSONSOS0S0000RUGANRSAISESROSNSOONEROORI 


New and Enlarged Shops 
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If you are in need of machinery or supplies, the first thing to do is to consult the Buying 


Section. 


If you cannot find just what you want, send us particulars, and we will be 


giad to publish it free of cost, thus putting you in touch with reliable manufacturers. 


METAL WORKHING 


NEW ENGLAND STATES 


The Texas Co. has leased the shipyards of Arthur Sewall 
& Co., Bath, Maine, and will improve the machine shops and 
install new machinery. 


Frank Turner has awarded the contract for the construc- 
tion of a 2-story, 100x100-ft. garage at Brookline, Mass. Esti- 
mated cost, $40,000. 


The Colonial Realty Trust Co., Boston, Mass., will build a 
2-story, 110x240-ft. garage at Medfield, Mass. 


The Springfield Metal Body Co. contemplates the construc- 
tion of additions to its plant at Springfield, Mass. 


H. J. Hartwett will construct a garare at Franklin and 
Vine St., Worcester, Mass. Estimated cost, $50,000. 


The contract has been awarded for the construction of a 
1-story, 100x100-ft. garage for George H. Calhoune, Provi- 
dence, R. I. Estimated cost, $30,000. 


The Empire Realty Co. plans to build a 1-story, 50x51-ft. 
garage on Portland St., Providence, R. I. 


The Gong Bell Manufacturing Co. is reconstructing its 
lant at East Hampton, Conn., which was recently destroyed 
y fire. Noted Jan. 20 


The contract has been awarded for the construction of a 
l-story, 74x113-ft. garage and service station for the Pierce- 
Arrow Service Station Co., Spruce St., Hartford, Conn. Estli- 
mated cost, $15,000. 


We have been advised that the contract has been awarded 
for the reconstruction of the plant for the Winsted Edge Tool 
Works at Winsted, Conn. Noted Jan. 20. 


MIDDLE ATLANTIC STATES 


On Jan. 24 an explosion followed By fire wrecked the plant 
of the Kelker Blower Co., Buffalo, . ¥., manufacturer of 
plating mill exhausts and ventilators. Loss, $50,000. 


The Covert Motor Vehicle Co., Lockport, N. Y., plans to 
construct an addition to its plant. 


Ww. P. Seaver, Arch., Grand Central Terminal, New York, 
N. Y. (Borough of Manhattan’, is preparing plans for altera- 
tions to the garage and shop at 639-49 West 57th St. for the 
Estate of L. Appleby, 92 Briadway. Estimated cost, $59.000. 


The New York Air Braie Co., 165 Broadway, New York, 
N. Y., plans to construct a l1-story factory at Watertown, 
N. Y. Estimated cost, $50,000. 


Plans have been prepared for a 4-story addition to the 
plant of the Westinghouse gee Works, Bloomfield, N. J. 
Westinghouse, Church, Kerr & Co., 37 Wall St., New York, 
N. Y., is Engr. 


Plans are being prepared by H. Van Buren Magonigle, 
Arch., 101 Park Ave., New York, N. Y., for a garage at Butler, 
N. J., for Morris and Warren Kinney. Estimated cost, $45,000. 


The John M. Rogers Works, Inc., Gloucester, N. J., has had 
plans prepared for the construction of a 1-story, 45x122-ft. 
machine shop. 


The Commercial weeny Co. will establish a new plant on 
Alling St., Newark, N. J. . W. Raynor is Gen. Mer. 


The Fulton Garage and Manufacturing Co., Newark, N. J., 
has acquired a site on Front St. on which it plans to establish 
a large automobile repair plant and factory for the manufac- 
ture of engines for aéroplanes and motor boats. 


Plans have been prepared for a 1-story addition to the 
plant of Kraeuter & Co., Newark, N. J., manufacturer of 
punches, chisels, etc. 


Bids are being received by the Autocar Co., Ardmore, Penn., 
for the construction of a 8-storyv, 275x300-ft. addition to its 
plant. Stearns & Castor, Philadelphia, is Arch. 


The Sligo Steel Co., Pittsburgh, Penn.. has purchased the 
plant of the Sligo Iron and Steel Co., Connellsville. Penn. The 
new company, which was recently organized with $750,000 
capital stock, will cay the plant for the manufacture of 
steel railroad ties. ohn Robinson and A. IL. Allen, Pitts- 
burgh, are interested. 


Fire recently destroved the plant of the Mauch Chunk 
Foundry and Iron Works, Mauch Chunk, Penn. Loss, $50,000. 


The Philadelphia Textile Machinery Co. will build a 250x 
260-ft. plant at Philadelphia, Penn. Estimated cost, $20,000. 


A 8-story reinforced-concrete garage will be constructed 
on Senate St., Pittsburgh, Penn., by Golden & Crick. 


The Titusville Forge Co. will improve its plant at Titus- 
ville, Penn. Estimated cost, $300,000. 


The Keystone Talking Machine Co., Williamsport, Penn., 
has awarded the contract for the construction of a 1-story, 
67x200-ft. factory. Estimated cost, $12.000. Noted Jan. 6. 


Press reports state that a large tin plate mill {fs to he 
constructed near Baltimore, Md., by Baltimore and New York 
capitalists. J. BE. Alfred. Chn. of Bd. of Consolidated Gas Co., 
Baltimore, is interested. 


The contract has been awarded for the construction of a 
2-story garage for G. F. Buchholz, 321 West Monument St., 
Baltimore, Md., at 405-9 McCulloh St. 


Plans have been prepared by Stanislaus Russell, Arch., 
2900 Clinton Ave., Baltimore, Md., for a 1l-story, 100x125-ft. 
Sarage for the Northern Garage Co. 


We have been informed that Davis & Hemphill, manufac- 
turer of screw-machine products, has awarded the contract 
for the construction of a new factory at Elkridge, Md. 


The contract has been awarded for the construction of a 
3-story garage for Joseph J. Leary, 26th and M St., Washing- 
ton, D. C. Estimated cost, $50,000. Noted Oct. 21 and 28. 


SOUTHERN STATES 


The Price Electric Devices Corporation, Waynesboro, Va., 
will establish a rene at Basic, Va., for the manufacturer of 
lighting and ignition generators, starting motors and other - 
automobile equipment. E. L. Eakle is Gen. Mer. 


The Wilmont AL Co., Roanoke, Va., E cerey, incor- 
porated with $50,000 capital stock, will establish a factory for 
the manufacture of ventilating fans. G. T. Geer is Pres. 


The Barbour Buggy Co., South Boston, Va., will install 
equipment for the manufacture of automobiles. 


Fire recently destroyed the garage and machine shop of 
E. E. Birch & Sons, Newell, W. Va. Loss, $2,500. 


The Forsythe Motor Co., Winston-Salem, N. C., recently in- 
corporated, will build a garage and repair shop. J. H. Grubb 
and J. A. Walker are interested. 


The Bell-Morris Auto Repair Co., recently incorporated, 
will establish an automobile and pe ae ae Gree sho 
at 206-8 Dexter Ave., Montgomery, Ala. C. M. Morris and 
Bell, interested. 


William H. Bostwick, Jefferson City, Tenn., plans to con- 
struct a_ 3-story, 50x100-ft. garage on Main St., Morristown, 
Tenn. Estimated cost, $20,000. 


MIDDLE WEST 


We have been advised that the Buckeye Twist Drill Co., 
Alliance, Ohio, is in the market for lathes, milling machines 
and grinders. Noted Jan. 27. 


The Aurora Foundry Co,, 
addition to its plant. 


The contract has been awarded for the construction of a 
1-story addition to the plant for the Cincinnati Gear Co., 1825 
Reading Rd., Cincinnati, Ohfto. 


Bids will soon be received by Zettle & Rapp, Arch., 607 
Johnston Bldg., Cincinnati, Ohio, for the construction of a 
2-story, 78x108-ft. zarage and salesroom at Cincinnati for the 
Sandman Estate. Estimated cost, $25,000. Noted Jan. 27 


The contract will soon be awarded for the construction of 
additions to the plant of the Champion Machine and Forging 
Co. at Cleveland, Ohio. 


The Chandler Motor Car Co. has awarded the contract for 
the construction of a l-story, 60x100-ft. addition to its plant 
on East 131st St., Cleveland, Ohio. Noted Dec. 23. 


The Cleveland Dental Manufacturing Co., manufacturer of 
pone nooas plans to build an addition to its plant at Cleve- 
und, oO. 


Plans have been prepared for the conetructon of a power 
plant and foundry addition to the plant on Ivanhoe Rd., Cleve- 
land, Ohio, for the Frantz Premier Co., 
vacuum cleaners. Estimated cost, $100,000. 


The Harding Motor Car Co., Cuyahoga Bldg., Cleveland, 
ae ete construct a factory in Cleveland. F. I. Harding 
gs interested. 


The Loew Manufacturing Co., manufacturer of gas en- 
xines, etc, has purchased a site adjoining its plant at 9190 
Madison Ave., Cleveland, Ohio, and will construct an addition. 

The Ohio Gear and Grinding Co., 2095 East 19th St., Cleve- 


land, Ohio, will establish a fuctory at Payne and East 17th St., 
Cleveland. 


The Parish & Bingham Co., West 106th St. and Madison 
Ave., Cleveland, Ohio, is in the market for machinery for the 
manufacture of pressed metal. Noted Nov. 4. 


The Perfection Spring Co., Central and East 66th St., Cleve- 
ie Ohio, will build an addition to its plant. Christian Girl 
is Pres. 


Aurora, Ohio, will build an 


manufacturer of 


The Lamneck Co., manufacture of heating equipment, plans 
to construct a 3-story addition to its plant at Columbus, Ohio. 


The American Steel and Wire Co. plans to build a rod mill 
addition to its plant at Cuyhoga Falls, Ohio. 


The Dayton Time Lock Co. contemplates constructing an 
addition to its plant at Dayton, Ohio. 


The Recording and Computing Machine Co. plans to con- 
struct additions to its plant at Dayton, Ohio. 


The Sunray Stove Co. has purchased a site at Sandusky and 
Railroad St... Delaware, Ohio, and will build a factory. 


February 3, 1916 


Fire recently damaged the factory of the Ohio Steel Foun- 
ary at Lima, Ohlo. Loss, $1,000. 

The W. H. Mullens Co. will build a 3-story, 150x200-ft. ad- 
dition to its plant at Salem, Ohio, for the manufacture of 
automobile parts. - 

The John Mertz Manufacturing Co., manufacturer of gaso- 
line tanks and sheet metal products, will build a plant at 
Sandusky, Ohio. 

The Union Chain and Manufacturing Co. has purchased a 

building opposite its factory at Seville, Ohio, and will install 
ower presses, automatic screw machines, etc. Walter Hay 
s Gen. Mer. 

Plans are eine prepared for a pattern shop for the Modern 
Pattern Works, Toledo, Ohlo. 

The Warren Tool and Forge Co., Warren, Ohio, plans to 
construct several additions to its plant. 

The Tower Manufacturing Co., Madison, Ind., will install 
additional machinery in its plant at Madison for the manu- 
facture of carpet tacks. 

The Portland Body Works, manufacturer of vehicle bodies 
and parts, will build a 48x64-ft. addition to its plant at Port- 
land, Ind. 

The Farmers’ Auto and Machinery Co. 
150x200-ft. plant at Bay City, Mich. 

The contract has been awarded for the construction of a 
5-story reinforced-concrete factory at Detroit, Mich., for the 
American Auto Trimmings Co. Estimated cost, $45,000. 

The pees Manufacturing Co., manufacturer of automobile 
cae store. plans to construct additions to its plant at Detroit, 
c 


a 


is constructing a 


The Standard Motor Truck Co. plans to build a 3-story, 
125x150-ft. addition to its plant at Detroit, Mich. 

The Timken-Detroit Axle Co. plans to construct a plant at 
Detroit, Mich. 

The Gier Pressed Steel Co., Lansing, Mich., contemplates 
installing additional equipment for the manufacture of 
shrouds and panels for automobile bodies, fenders, radiator 

oe and oil pans. B. S. Gier is Secy. and Gen. Mgr. Noted 
an. 27. 

The American Enameled Magnet Wire Co. Is constructing a 
85x165-ft. factory on Water St., Muskegon, Mich. Estimated 
cost, $50,000. Noted Dec. 2. 

George Helman and Gus Latsch contemplate the construc- 
tion of a garage at 271 Pine St., Muskegon, Mich. 

Plans have been prepared for the construction of an addl- 
tion to the plant of the Piston Ring Co. at Muskegon, Mich. 
Noted Jan. 13. 

Work has been started on the construction of an addition 
to the plant of the Romeo Foundry Co. at Romeo, Mich. 

The Sheffield Car Co. will construct an addition to its ma- 
chine shop at Three Rivers, Mich. 

The American Ever Ready Co., 1238 South Michigan Ave., 
Chicago, Ill., manufacturer of electrical novelties, has awarded 
the contract for the construction of a 4-story factory at Chi- 
cago. Noted Jan. 16. 

The Cyclone Blow Pipe Co. plans to construct a 1-story fac- 
So nae. 2542-52 West 21st St., Chicago, Ill. Estimated cost, 
20, 6 

The Kofaro Steel Works, Chicago, Ill., plans to construct a 
plant at Chicago, and will be in the market for heat-treating 
furnaces, annealing ovens, tempering tanks and other equip- 
ment. 

The contract has been awarded for the construction of a 
4-story garage at Chicago, Il., for F. McMahon. Estimated 
cost, $40,000. 

The contract has been awarded for the construction of a 
5-story garage at 218 West Monroe St., Chicago, Ill., for the 
Unit Garage Co. Estimated cost, $20,000. 

Preliminary plans are being prepared for the construction 
of a 2-story, 90x300-ft. factory at Beloit, Wis., for the Berlin 
Machine Works. Porter B. Yates igs Pres. Noted Jan. 27. 

James F. Salmon will establish a garage and repair shop 
at Glenwood City, Wis. 

The contract has been awarded for the construction of a 
1- and 2-atory, 170x225-ft. plant at Madison, Wis., for the 
French Battery and Carbon Co. Noted Dec. 23. 

The Wisconsin Aluminum Foundry Co. contemplates bulld- 
ing a 60x140-ft. addition at 16th and Franklin St., Manitowoc, 
Wis. Estimated cost, $25,000. Bruno Dalwig is Gen. Mer. 

Paul Pirwitz plans to build a 48x88-ft. garage and machine 
rhop at 4th and Maple St., Marshfield, Wis. 

The contract has been awarded for the construction of 
a plant on Park Ave., Milwaukee, Wlis., for the Fitzsimmons 
Steel and Iron Co. Noted Jan. 27 

Tt is reported that the Illinois Steel Co., a subsidiary of the 
tT’ nited States steel Corporation, plans to enlarge its plant at 
Milwaukee, Wis. Estimated cost, $2,000,000. R. P. Charlton 
je Local Mur. 

Plans are being prepared by Charles E. Malig. Arch., for 
the construction of a municipal garage on Market St., Mil- 
waukee, Wis. Noted Dec. 9. 

We have been advised that the Neacy & Read Investment 
Co. has rejected all bids received for the construction of a 
27. and $-story, 120x176-ft. garage and machine shop at Mil- 
waukee, Wis. Noted Jan. 20. . 

The Kimberly. Clark Co.. Neenah, Wis., has awarded the 
contract for the construction of a 1-story machine shop at 
sae a i 1 for th tructi f 

, 1] ism preparing plans for e construction of a 
oat See and machine shop for the Turtle Lake Auto 
Co at Turtle Lake. by sas One seg er P 

s been awarde or e construction of a 

bere ont snop at. West Allis, Wis., for the Allis-Chalmers 
Co. Otto H. Falk is Pres. Noted Jan. 20 

The contract has been awarded for the. construction of a 

Pre pe at West Allis, Wis., for the Electric Steel Casting Co. 


Noted Jan. 27. 
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The City Council, Duluth, Minn., purchased a site at 12th 
Ave. E., and London Rd. and will construct a municipal 
garage. 

Alexander McDougall, Duluth, Minn., contemplates build- 
ing a small shipbuilding plant and yard at Duluth. 

Press reports state that the Arkansas Valley Interurban 
Railway Co. contemplates building car shops at Halsted, Kan. 
Estimated cost, $15,000. Charles D. Bell, ichita, Ch. Engr. 

The McDonald Estate has awarded the contract for the 
construction of a 2-story garage at Lincoln, Neb. Estimated 
cost, $15,000. 

Plans being prepared by P. Simpson, Arch., Carthage, Mo. 
for a l-story garage at Joplin, Mo., for Lanpher Carriage and 
Auto Co. Estimated cost, $10,000. 

The All-Steel Motor Co., La Salle Bldg., St. Louis, Mo., will 
construct a factory at Macon, Mo. 

The Busch-Sulzer Bros. Diesel Engine Co., St. Louis, Mo., 
has awarded the contract for an addition to its plant. Esti- 
mated cost, $340,000. Noted Jan. 27 

The Great Western Smelting and Refining Co. has awarded 
the contract for a i-story foundry at 3108-22 North Broad- 
way, St. Louis, Mo. Estimated cost, $50,000. 

The Krey Packing Co., St. Louis, Mo., will build a 2-story 
garage. 

The St. Louis Sectional Garage Co., St. Louls, Mo., has been 
incorporated with a capital stock of $15,000, and will equip a 
plant to manufacture portable metal garages. 

The United States Incandescent Lamp Co., 2901 Clark Ave., 
St. Louis, Mo., will build an addition to its plant. 

The Wagner Electric Manufacturing Co., St. Louts, Mo. 
has leased an additional building on aple Ave., and will 
equip same as an addition to its plant. W. A. Layman is Pres. 


The Texas Steel Co., Beaumont, Tex., contemplates building 


a plant. Estimated cost, $2,500,000. 
Plans being prepared by Bert C. Overton, Arch., Joplin, Mo., 
for a 2-story factory for the United Structural and Sheet 


Metal Works, Okmulgee, Okla. Estimated cost, $15,000. 


The King Mogul Motor Co., Tulsa, Okla., has been incor- 
porated with a capital stock of $10,000, and will build a 
machine shop and repair plant. 


WESTERN STATES 


The Anderson Steamboat Co. will enlarge its shipbuilding 
plant gh ea Wash. Estimated cost, $500,000. J. Ander- 
son is Pres. 


The Rex Metal Works, recently incorporated at Seattl 
Wash., with $10,000 capital stock, is having plans Wrapared 
for a plant at Seattle. A. K. Goldman is interested. 


Fire, Jan. 21, destroyed the plant of the Ornamental Iron 
Works, Stone St., Spokane, Wash. Loss, $30,000. 


Plans are being prepared by Ernest Kroner, Arch., for the 
construction of a garage and machine shop at Oregon and 
East 1st St., Portland, Ore., for K. D. Goltra and Louis Kuehn. 
Estimated cost, $10,000. 


Plans are being prepared by J. M. Cooper, 830 McGarry St. 
Los Angeles, Calif., for the construction of a garage and 
acne shop for W. Kruse, 400 Towne Ave., Los Angeles, 
alif. 


Charles P. Kern will construct a garage on Valencia St., 
San Francisco, Calif. 


The Llewellyn Iron Works plan to construct a plant at 
Torrance, Calif. Estimated cost, $400,000. 


CANADA 


The Burlington Steel Co. has awarded the contract for the 
construction of an addition to its pient at Hamilton, Ont. 
Estimated cost, $5,000. Noted Jan. 27. 


The Precision Manufacturing Co. will equip a plant at 
St. Catherines, Ont., for the manufacture of metal articles. 


The Redcliffe Rolling Mills will enlarge its plant at Red- 
cliffe, Alta., and install new machinery. 


GENERAL MANUFACTURING 


NEW ENGLAND STATES 


The Burgess Sulphite Fibre Co. is constructing additions 
to its plant at Berlin, N. H. 


The Stevens Linen Mills has awarded the contract for the 
construction of a 5-story, 50x100-ft. knitting mill at Dudley, 
Mass. Noted Jan. 13. 


The Wold Woolen Co., Stillwater, R. I., has leased the plant 
of the Ashway Woolen Co. at Hopkinton, Mass., and will con- 
struct a 2-story, 40x80-ft. addition. 


We have been advised that the Stoddard Rubber Co.. Mil- 
bury, Mass., Is in the market for heater presses and general 
machinery. Noted Jan. 20. 


The contract has been awarded for the construction of a 
4-atory spinning mill at New Bedford, Mass., for the Sharp 
Manufacturing Co. Noted Dec. 23. 


The Keith Shoe Co. plans to construct an addition to its 
plant at North Adams, Mass. 


The Otia Manufacturing Co. has awarded the contract for 
the construction of a 3-story, 100x250-ft. spinning mill at 
Ware, Mass. Noted Jan. 13. 


The Mvato Manufacturing Co., manufacturer of noveltier, 
lans to construct an addition to its plant in the Cedar Hill 
istrict, New Haven, Conn. 
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The James J. Regan Manufacturing Co., manufacturer of 
cotton goods, will construct a two-story, 32x48-ft. addition to 
its plant at Rockville, Conn. 


The Stafford Worsted Co., Stafford Springs, Conn., recently 
incorporated with $150,000 capital stock, will construct a 
2-story, 115x200-ft. nill. 


The contract has been awarded for the construction of a 
90x300-ft. addition to the plant of Baer Bros., manufacturer 
of bronze powder, at Stamford, Conn. Noted Dec. 2 


MIDDLE ATLANTIC STATES 


Plans are being prepared for the construction of a plant at 
Liverpool Rd. and Spring St., Syracuse, N. Y., for the Will & 
Seon no Co., manufacturer of beeswax. Estimated cost, 


A 1-story addition will be bullt to the 
Leather Co., Frelinghuysen Ave., Newark, 


An addition will be bulflt to the plant of the Dye Products 
and Chemical Co., Poinier St., Newark, N. J. 


Marden, Orth & Hastings, Boston, Mass., manufacturer of 
oils and acids, has acquired a site on Newark Meadows, New- 
ark, N. J., and will construct a plant. Estimated cost, $75,000. 


The Seaboard Chemical Co., Newark, N. J., recently incor- 
porated with $285,000 capital stock, will construct a plant on 
ue Newark Meadows near Point-No-Point. Charles M. Mason 
s Pres. 


Fire, Jan. 21, damaged ane Dene of the I. T. Straus Leather 
Manufacturing Co., Newark, N. J. Loss unknown. 


A company is being organized at Paterson, N. J., to be 
known as the Silk Dye Stuffs Manufacturing Co., with a cap- 
ital stock of $1,000,000. The new company plans to construct 
a plant at Paterson for the manufacture of aniline dyes. 
James C. Mackey is interested. 


Plans have been prepared for the construction of a 1-story 
goa tion to the plant of the Griswold Worsted Co., Darby, 
enn. 


The Manhattan Woolen Mills Co., Greensburg, Penn., re- 
cently incorporated with $100,000 capital stock. will construct 
a factory. obert F. Evans, Greensburg, is interested. 


The Air Reduction Co., Philadelphia, Penn., is having plans 
prepared by William Steele & Sons for a 1-story, 70x100-ft. 
plant at Germantown and Sedgley Ave. _ 

The L. H. Gilmer Co., manufacturer of webbing, belting and 


tape, will construct a 50x200-ft. addition to its plant at 
Tacony, Philadelphia, Penn. 


gant of the Beaver 


SOUTHERN STATES 


The Fields Manufacturing Co., Mouth of Wilson, Va., 
recently incorporated with $50,000 capital stock, will build a 
factory at Mouth of Wilson for the manufacture of cotton 
goods. J. C. Fields, Mgr. 


A bottling plant will be constructed by H. S. Cushwa and 
George Buxton, Martinsburg, W. Va. 

The Essex Glass Co., Parkersburg, W. Va., plans to build 
an addition to its plant. 


An addition will be constructed to the picker room of the 
Florence Cotton Mills, Forest City, N. C. 


The Linn Mills Co., manufacturer of cotton yarn, Landis, 
N. C., will enlarge its mills. 


The Thread Mills Co., Spray, N. C., will construct a mill at 
Leakesville, N. C. 


The Longisland Cotton Mill Co., Longisland, N. C., plans to 
construct another mill. G. H. Prown, Statesville, N. C., is Pres. 


C. E. Hutchison and associates, Mt. Holly, N. C., plan to 
construct a cotton-yarn mill. 


MIDDLE WEST 


A permit has been granted to the National Lead Co. for 
the construction of an addition to its plant on Freeman Ave., 
Cincinnati, Ohio. 


Fire, Jan. 22, damaged the plant of the American Box Co. 
at Stones Levee and Central <Ave., Cleveland, Ohio. Loss, 
$8,000. 


The Euclid Glass Co., a subsidiary of the General Electric 
Co., plans to construct a 50x65-ft. and 35x50-ft. addition to its 
plant on Ivanhoe Rd., Cleveland, Ohio. Izant & Frink, Illumi- 
nating Bldg., Cleveland, is Arch. 


The Sheriff Street Market and Storage Co., East 4th St., 
Cleveland, Ohio, contemplates the construction of a cold stor- 
age plant along the line of the new Cleveland & Youngstown 
Ry. Homer McDaniel is Mgr. 


The Excelsior Seat Co., Columbus, 
market for machinery for the 
bodies. 


The Akron Repair and Tire Co., 340 Erie St., Toledo, Ohio, 
plans to enlarge its plant at Toledo. 


Ohio, will be in the 
manufacture of automobile 
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The Central Ohio Paper Co., 124 Ontario St., Toledo, Ohio, 


DeOOO. construct a factory at Toledo. Estimated cost, 


The Bockstege Furniture Co. prans to construct an addi- 
tion to its plant at Evansville, Ind. Estimated cost, $40,000. 


Ward Bros., manufacturer of maple flooring, is construct- 
ing an addition to its plant at Big Rapids, Mich. 


The contract has been awarded for the construction of a 
1-story addition to the plant of the Michigan Lithographing 
Co. at Fulton St. and Carleton Ave., Grand Rapids, Mich. Esti- 
mated cost, $4,000. 


The Cappon-Bertsch Leather Co. has awarded the contract 


for the construction of a 3-story additio 2 
land, Mich. Noted Jan. 13. y n to its plant at Hol 


en ane Sona oka awareed a fey ees Pree Chemical 
‘o. fo e construction of a 4-story, x130-ft. additi t 
plant at Holland, Mich. Noted Jan. 6. ores 


The contract has been awarded for the construction of a 


factory at Ionia, Mich., for the Ypsil i Re 
Noted Dec. 2 psilanti Reed Furniture Co 


WEST OF THE MISSISSIPPI 


The Continental Serum Laboratory Co., Muscatine, Iowa. 


Sy aaa the construction of a plant. Estimated cost, 


The Duluth Gas and Welding Co., 2112 West Michigan St. 
Duluth, Minn., will enlarge its plant. Estimated cost. $7,000. 


The Price Cereal Co.. Minneapolis, Minn., has awarded the 
contract for a new mill at 13th Ave. and Jackson St., Minne- 
apolis. Estimated cost, $60.000. Noted Oct. 21. 


The C. F. Massey Co., Chicago, Il., will build a factory in 
St. Paul, Minn., for the manufacture of concrete products. 
Estimated cost, $100,000. 


The Ralston Furniture Factory Co.. Omaha, Neb., will en- 
large its factory. Estimated cost, $60,000. 


The Northern Alcohol eee ne 
Mont., has acquired a site at 35th St. and 6t 
Mont., and will construct an alcohol plant. 


Adolph Item, Livingston, Mont., contemplates the construc- 
tion of a fruit-packing plant at Livingston. 


The Kansas city Chemical Co., Kansas City, Mo., has leased 
floor space and will equip same for the manufacture of mag- 
nesite products. 


Co., Great Falls, 
h Ave., S., Billings, 


WESTERN STATES 


Fire recently destroyed the plant of the Crescent Box Co. 
at Bonners Ferry, Idaho. 


The contract has been awarded for the construction of a 
plant at Delta, Utah, for the Southern Utah Sugar Co. Esti- 
mated cost, $500,000. 


Herman Ahlers is interested in the construction of a can- 
ning plant in the Necanicu District, Astoria, Ore. 


Plans are being prepared by the Geijsbeek Engineering 
Co., Blake-McFall Bldg.. Portiand, Ore., for the construction of 
a plant near Astoria, for the Warrenton Clay Co. Estimated 
cost, $85,000. George W. Warren is Pres. 


Steusloff Bros. contemplates building a packing plant at 
Salem, Ore. Estimated cost, $30,000. 


R. B. Taylor and S. A. Graves, Escondido, Calif., are inter- 
ested in the construction of a plant in a cafion near Escon- 
dido for the manufacture of powder. 


The Smythe-Jay Music Co. plans to construct a plant at 
Los Gatos, Calif., for the manufacture of music rolls. Esti- 
mated cost, $12,000. 


CANADA 


Fire, Jan. 15, damaged the vont of the Standard Boot and 
Shoe Co., Middle Sackville, N. B. 


Wallace, Chapman & Marshall plans to build a factory at 
Oakville, Ont., for the manufacture of boxes, baskets, etc. 


The Western Sugar ene os Ltd., will construct a re- 
fining plant at Petrolia, Ont. stimated cost, $46,000. Ralph 
D. Mitchell, Cleveland, Ohio, is interested. 


Lockwood, Green & Co., Boston, Mass., plans to construct 
a factory at Sarnia, Ont. for the manufacture of cotton goods. 
Estimated cost, $500,000. 


Work will soon be started on the construction of a 30Q-ton 
sulphite mill at Thorold, Ont., for the Ontario Paper Co., Ltd. 


Plans are being prepared by William R. Gordon for the 
construction of a _ refinery at Wallaceburg, Ont., for the 
Dominion Sugar Co. Estimated cost, $300,000. 


The Dominion Glass Co. will build an addition to its plant 
at Redcliffe, Alta. 
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The Right Combination At Once 


| Holder, Cutter and Guide 


For every counterboring job you can 
make immediately the mnght combina- 
tion of holder, cutter and guide if your 
tool room is equipped with 


P. & W. 
Interchangeable 


Cutter 
Counterbores 


Holders, Cutters and Guides furnished 
in wide range of sizes. 


Holders 


End of holder is milled to receive the driving 
lug of the cutter and there is also a hole and set 
screw to accommodate the shank of the guides. 


Guides 


Are of hardened tool steel. ‘They are held in 
place by means of a set screw in the holder en- 
gaging a V-slot in the shank of the guide. 


Cutters 


Can be furnished of either carbon or high-speed 
steel. 


The shank of the guide passes thru the hole 
in the cutter and the shoulder between the guide 
and its shank keeps the cutter in place. Cutters 
can be sharpened on the face and the guide is 
simply pushed further in the hole after grinding. Spot Facing 

with a P. & W. Interchangeable Cutter Counterbore. 


Place a trial order with our nearest: store 
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A most vital consideration in the manufacture of high- IMPROVED TYPE OF WRENCH 238 


explosive shells is the elimination of the possibility of 
premature explosion, which is likely to wreck the gun 
and cost the lives of those in the vicinity. Although 
a fine grade of steel forging is used for these shells. a 


By J. H. Davis AMERICAN MACHINIST, Vol. 44 
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further precaution against piping is necessary, and this 
is provided oY steel base plates. Details of these plates 
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included in this installment. 
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always present interesting mechanical reading. In the 
development of the new Swedish gages new methods 
have resulted, and a variety of such new methods in 
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certainty in accomplishing accurate measurements. 
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In this article are described the tools used in machining 
connecting-rods for motor-boat engines. The forging 
is straddle-milled for the first operation, and in the 
next operation the larger end is rough and finish bored. 
In the machining practice a neat open-side latch, which 
is tightened against a turned shoulder on the locating 
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Talks . With : Our ° Readers 
By the Publisher 


Nineteen hundred years ago an 
attempt was made to _ kill 
personality with hammer and 
nails. | 


The attempt was so unsuccess- 
ful that we are surer today than 
ever before, that personality, 
through uniqueness and in- 
tegrity, cannot be killed, does 
not die—but LIVES. 


So it is with John A. Hill. 


In the unmatched building — 


which incorporates his ideals of 
a home for five great technical 


papers and four hundred and 
eighty workers, he lives. 


In policies born of originality, 
knowledge and honest purpose 
—policies maintained because 
they were right, fought for 
with a fine disregard of opposi- 
tion, loss or gain, he lives. 


In the minds of men he coun- 
seled, and in the hearts of those 
he inspired to hard, useful, 
honest work, he lives. 


- written 


You are asking: ‘‘What will 
happen to the American 
Machinist nowP”’ 


For a long time Mr. Hill had 
referred to himself as ‘“‘The 
Umpire.”’ It was his policy to 
share responsibility. It was 
his pride, expressed in his last 
statement, that the 
death of no one of those among 
whom the responsibilities of 
this institution were divided, 
would alter the policies or 
lessen the efficiency of the 
Organization he made. 


This confidence is to be justi- 
fied. 

No standard will be lowered. 
No proved policy changed. 


If it is humanly possible to do 
better work, to produce larger 
results, to be of greater help to 
the industries we serve, we will 
do it— 


Because we know that is what 
John A. Hill would expect us 
to do. 
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Manufacturing British 18-Pounder 


SY NOPSIS—The body of the h igh-explosive shell 
is merely a container fora quantity of high ew plo- 
sive that, as a matter of prime im portance, must 
be protected from premature detonation. In all 
steel bars there ix q possibility of piping. Should 
a pipe be present in the base of a high-explosive 
shell and should no precautions be taken to seal ut, 
the flame from the propulsive charge in the gun 
might communicate with the explosive charge in the 
shell, resulting in wrecking the gun and Atlling or 
maiming all the men in the ricinity, 


The bases of all high-explosive shells are sealed with 
steel base plates. In order to make the sealing more posi- 
tive the base plates are made from flat steel bars worked 


FIGS. 38 AND 39. TWO TYPES OF BASE PLATES 


Fig. 38—Threaded base plate for 18-pounder high-explosive 
Shell. Fig. 33—Plain riveted base Plate 


so that the grain of the metal in the finished base plate, 
when it is in place in the shell, runs at right angles to the 
grain of the metal in the shell itself. With the base plate 
made in this manner, even should there be pipes in both 
the base plate and the shell, they will run at right angles 
to each other and in different .planes when the shell and 
plate are assembled. There will consequently be no pos- 
Enter (thickness) Not Enter (Thickness) 
br 
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OPERATION 23. DROP-FORGING BASE PLATES 


Machines Used—Billings & Spencer and Bliss drop hammers. 
Special Fixtures and Tools—Oll furnaces, trimming press and 
es. 


Gages—Diameter and thickness gages A and B. 
Production—One man, One furnace and one hammer, 110 pieces 


Per hour. 
References—See Figs. 38, 39, 40, 41 and 42, 


sibility of connection between them and therefore no 
means of communication between the propulsive and ex- 
plosive charges, 

As previously stated, two types of base plates are now 
permitted by the Government authorities—one, threaded 
as shown in Fig. 38: and the other, a riveted base plate. 


*Previous installments appeared on pages 1, 45 and 145. 


Copyright, Hil] Publishing Co., 1916. 


xplosive Shells--IV’ 


By FE. A. SUVERKROP 


shown in Fig. 39, which is now used at the Dominion 
Bridge Works. The blanks for both types are made under 
Billings & Spencer and Bliss drop hammers in the drop- 
forge shop, shown in Fig. 40, 

In Fig. 41 is shown the drop-forging die for both ty pes 
of base plates. In Fig. 42 is shown the die for the larger 
base plate used in the 4.5-in. shells. It will be noticed 
that the large hase-plate forging is of the shape required 
for threading. Kxperiments have been nade with ‘plain 
riveted base plates for the larger sizes of shells, but so 
far no particular type of riveted base plate for the larger 
sizes of shells has been adopted as a standard. 

The steel used for these dies—one that has given en- 
tire satisfaction—igs Jessop’s, containing 0.75 per cent. 
carbon. With the equipment found in the average tool- 
roum a die like this should be made in about 75 hours, 
This time could probably be cut considerably by a drop- 
forge-die maker. When finished, the dies are heated to 
about 1,450 deg. F. and quenched in water. Before 
they are quite cold, they are removed from the water and 
immersed in fish oil, where they are allowed to cool off 
gradually. [t is well to remember that the exact quench- 
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FIG. 40. DROP HAMMERS IN THE FORGE SHOP 


ing temperature depends on the size and shape of the 
plece, as well as on the carbon content, 

- The average life of the dies on this work is about 20,- 
000 forgings for the small dies and 18,000 for the large 
size before the impression wears so that resinking becomes 
necessary. 

The steel used for forging the base plates is 0.50 carbon, 
but satisfactory tests have been made with 0.20 carbon 
steel for this purpose, although none of this is used. For 
the small plates the stock used is 1y,x% in., and for the 
large. plates 214x7% in. 

The drop-hammer operator can on an average make 110 
small plates an hour, or 85 large ones. The trimming 
die is an ordinary round die with a punch to match. An 
operator can trim about 550 of either size of forgings per 
hour. While not actually an operation on the shell itself. 
this making of the base plate will be considered as the 
twenty-third operation in this series. 
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After forging, the base plates are subjected to a rigid 
visual inspection. Test pieces are also taken from a cer- 
tain percentage of the forgings and pulled to destruction. 
The base plates that pass inspection are trucked from 
the forge shop to the rough-turning lathes in the No. 2 
shell shop. One of these lathes is shown in Fig. 43. In 
these machines the forging undergoes the twenty-fourth 
operation, in which it is merely reduced in diameter, no 
stock being removed from the face of the base-plate blank. 
The rough forging is shown at A, and the rough-turned 
work at B. The lathes are equipped with sockets D hav- 
ing a tapered square hole that fits over the shank of the 
rough forging. The sockets are provided with tapered 
tangs that are driven in the taper in the nose of the 
lathe spindle. Fitted in the tail spin- 
dle is a flat disk center FE, which abuts 
against the face of the rough forging 
and holds it in the tapered socket while 
the cut is running. In the tool post 
of the lathe is an ordinary roughing 
tool F. 

The operation of rough-turning is 
as follows: The rough forging is 
entered in the socket D, as shown at G, 
in Fig. 43. The disk center in the tail 
spindle is run up against the flat base 
of the forging, and the tail spindle 1s 
clamped. The travel of the tool is to- 
ward the headstock. Enough metal is 
removed to leave about #5 in. for the 
finish-turning operation. A man can 
rough-turn from 175 to 200 small base 
plates per hour. One cut only is 
taken, and the sctting of the tool is altered only after 
grinding and when, through wear, slight adjustment be- 
comes necessary. 

The twenty-fifth operation, which consists of finish- 
ing the base plates, is done both on engine lathes and on 
Bridgeport special base-plate threading machines that 
have been modified to do this work. The method of turn- 
ing and threading base plates with the Bridgeport ma- 
chines is fully described and illustrated in the fourteenth 
operation in the series of articles covering the manufac- 
ture of the 4.5-in. high-explosive shell and therefore need 
not be repeated here. Its output on the small base plate 
is of course higher than on the large one. On this work 
it is capable of turning from 12 to 15 threaded base 
plates per hour. 

The method of holding the rough-turned base-plate 
forging is in both types of machines the same. The en- 
tire arrangement is to be seen in Fig. 44. Here is shown 
one of the Bridgeport autumatic machines that has been 
changed over to take care of this particular class of work. 


plate. 


PLATES 


OPERATION 24. ROUGH-TURNING BASE 

Machines Used—16-in. engine lathes. 

Special Tools and Fixtures—Socket driver A; disk center B; 
se piils tool C rs 

Gages—Snap gare : 7 

Preduction-One man and one lathe, 175 to 200 per hour. 

Reference—See Fig. 43. 


OPERATION 25. 
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The spindles of the machines are hollow and provided 
with draw-in collets to hold the work A. The draw-in 
collet is operated by the large handwheel B. The rear 
tool block C is controlled by the ball handle D, which is 
mounted on a screw that passes through a hole in the 
screw operating the front tool block #. The front tool 
block is operated by the handwheel F. It carries a cir- 
cular formed tool G of the same shape as the finished base 
plate. 

The operation of finish-turning a base plate is as fol- 
lows: The rough-turned base plate A is chucked in the 
collet chuck. The facing tool in the rear tool block C 
is then brought forward by operating the ball handle D. 
When the bottom of the base plate is faced, the tool 


; 


suiciecee £5. 


FINISH-TURNING BASE PLATES 


Machines Used—Converted Bridgeport automatics and engine lathes. 

Special Tools and Fixtures—Draw-in collet A; facing tool B; formed tool C; for 
the engine lathes the special stop D and turning tool Bl. 

Gages—Snap gage E; angle gage F; height gage G; gage H for threaded base 


Production—One man and one machine, 75 per hour. 
References—See Figs. 44 and 45. 


is returned clear of the work. The operator then feeds the 
circular forming tool G into the work until the stop 1/ 
brings up against the member J. This determines the 
diameter of the work and finishes the operation. 

The tools used in the engine lathes are shown in Fig. 
45. They differ slightly from those used in the converted 
automatics. ‘The draw-in chucks are arranged in precisely 
the same manner as those in the converted automatics. 
Owing to the fact that the lathe was close to a window, 
it was necessary to swing the compound slide around so 
that the photograph for Fig. 45 could be taken. The 
reader should remember, therefore, when looking at the il- 
lustration, that the compound rest is swung counter-clock- 
wise about 90 deg. from its operating position; that is to 
say, the face of C should be at right angles to the axis of 
the lathe spindle and not in line with it, as is illustrated. 
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OPERATION 26. FILE NICKS IN EDGE OF BASE PLATE 


Machines Used—None. 

Special Tools and Fixtures—Machinist’s vise A; half-round file 
Hand operation, 

Gaves—None. 

Production—One man, vise and file, 60 per hour. 

References—None. 
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At A is shown one of the collets with a jaw broken out, 
thus permitting a view of the teeth in the inner faces of 
the jaws. The taper on the inner faces of the jaws is 7 
deg., the same as that on the shanks of the base plates. 

The facing tool B, which is the first tool used, is set 
in advance of the forming tool. At C is a stop so located 
that when it is against the faced bottom of the base plate 
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DIES AND FORGING FOR RIVETED BASE PLATE 
FOR 18-LB. HIGH-EXPLOSIVE SHELL 


FIG. 41. 


the forming tool J) is correctly located to finish the 
perimeter. ’ 
The operation of finish-turning a base plate with the 
engine lathe is as follows: The rough-turned blank is 
chucked in the same manner as in the converted Bridge- 
port automatic machine, shown in Fig. 44. The facing 
tool B is run across the base of the plate. It is then 
run back and the carriage racked toward the headstock 


OPERATION 27. ASSEMBLE BASE PLATE IN SHELL BASE 


Machinen Usxed—None. 
Special Fixtures) and Tools—None; hand hammer only used 


to enter the plates In the shell. 


(jages—None. 
Productlon—One man, about 200 per hour. 
Note—No Pettman cement used with this type of base plate. 


References—None. 
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until the stop C encounters the faced base of the work. 
With the carriage held in this position the formed tool D 
is fed in until the stop on the cross-slide is reached. This 
finishes the work. 

For inspection three gages are used—a 2.250-in. snap 
gage for the diameter; a 30-deg. angular gage for the 
angular part of the work and a 0.22-in. height gage for the 
height of the cylindrical part. ‘The scheduled time on the 
finish-turning is about 75 pieces per hour. This is about 
five times as fast as the highest possible production on 
the threaded base plate. ‘The tools used are much more 


FIG. 42. DIES FOR BASE PLATE, 4.5-IN. HOWITZER 
HIGH-EXPLOSIVE SHELL 


rugged than those used for threaded base plates and con- 
sequently give less trouble. After inspection the werk is 
credited to the operator and trucked to the benches, where 
the edges are nicked. 

To preclude the possibility of trapping the air in the 
hase-plate recess when the base plate is forced home, the 
Government requires that the base plates have three 
grooves cut in the periphery of the cylindrical part. These 
act as vents for the release of the air. The requirement 
is that the nicks be cut out: that is to say, the metal must 
be removed, not merely wedged to the sides with a cold 
chisel, as is the method when the wave ribs are nicked 
for the same purpose in the copper driving-band groove. 
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OPERATION 28. DRIVE IN THE BASKE PLATES 


Machines Used—Murphy pneumatie riveters, 

Special Tools and Fixtures—-Tilting post A; hollow punch B 
to clear the shank of the base plite. 

Garves—None; the hand hammer {is used to test the work. 

Production—Two men and one machine, 200 per hour 

Note—For method of assembling threaded base plate see 
operation 15 in manufacture of the 4.5-In. high-explosive 
shell. 

References—See Figs. 47 and 48. 
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FIG. 43. ROUGH-TURNING BASE-PLATE FORGINGS 


A special machine was constructed for this work, but 
it was found that using a file was quicker. The base plates 
are held in a vise, and the operator takes three strokes with 
the edge of a half-round file. He makes three nicks at 
an angle ot 45 deg. with the base and approximately 120 
deg. apart. This finishes the twenty-sixth operation, as 
there is no inspection. When done, the base plates are 
trucked to the bench, where they and the shell bodies 
are assembled preparatory to forcing in the base plate. 
Assembling, which is the twenty-seventh operation, con- 
sists merely of entering the base plate in the recess in 
the base of the shell body. 

It will be remembered by those who read the series of 
articles covering the manufacture of the 4.5-in. high-explo- 
sive shell that the threaded base plate is smeared with 
Pettman cement before it is screwed in. The new type 
of base plate is put in dry without any Pettman cement. 
It may be well at this time to correct an error which oc- 
curred in the articles on the 4.5-in. shells as to the com- 
position of Pettman cement. The composition is as fol- 
lows: 


OPERATION 29. RIVET BASE PLATE 


Machines Used—High-speed hammers. 
Special Tools and Fixtures—Slide and post A. 
Gages—None; the hand hammer Is used to test the work. 


Production—One man and one machine, 30 per hour on new- 


type base plate: on threaded base plate, 100 
Reference—See Fig. 49. I ' per hour. 


MACHINIST 


Vol. 44, No. 6 


The amount of Venetian red seems so large in compari- 
son with the quantities of the other ingredients that one 
might think it an error. It merely represents, however, 
a quantity equal to the combined weights of all the other 
ingredients. Pettman cement is still used with the 
threaded base plates. 

The screwing in of the threaded base plate is fully cov- 
ered in the fifteenth operation in the series of articles de- 
scribing the manufacture of the 4.5-in. high-explosive shell 


FIG. 44. FINISH-TURNING THE FORGING IN CONVERTED 
BRIDGEPORT AUTOMATIC MACHINES 


and therefore need not be repeated here. This operation 
is at the Dominion Bridge Co.’s plant, done in a slightly 
different manner. The threaded base plate is first screwed 
down with a hand-operated machine, shown in Fig. 46. The 
gearing was designed to give a pull equivalent to a lever 
8 ft. long, but it was found in practice that the final 
tightening was better done with the old-fashioned lever. 
In the illustration the machine is shown while being used 


OPERATION 30. SAW OFF SQUARE STEMS 


Machines Used—Racine power hacksawing machines. 
Special Fixtures and Tools—None. 


Gages—None; the boy operator works as close to the shell 
base as he can. 


Production—One boy and two machines, 120 per hour. 
Note—Cutting lubricant used. 
Reference—See Fig. 51. 


to size threaded base plates. The base plate is shown at <1 
and the sizing die at B. 

In Fig. 17 is shown a 40-ton Murphy pneumatic rivetet 
used for the twenty-eighth operation, which is pressing 
in the new type of base plate. ‘The assemblers enter the 
hase plates in the recess in the bottom of the shell body. 
The shells are then placed on a bench convenient to the 
operator of the riveter. The post 1, Figs. 47 and 48, 18 


February 10, 1916 AMERICAN 
hinged so that it can be tilted forward for placing and re- 
moving the shell. 

The operation of forcing a base plate into the shell base 
is as follows: The operator slips a shell over the post A, 
which is tilted toward him, as shown by dotted lines in 
Fig. 48. The post and shell are then pushed back until 


the heel of 4 rests on the plate B. When in this position 
the post A is vertical and its axis is in line with the axis 
of the plunger C. 


The air valve is then opened, and the 


FIG. 45. BASE-PLATE TURNING TOOLS AND COLLET 
FOR THE ENGINE LATHE 


piston of the air evlinder comes forward. forcing the 
plunger ( downward. ( ne or two strokes of the plunger 
are sufficient to force the hase plate firmly to its seat in the 
recess in the shell base. Details showing how the Murphy 
riveter is arranged are given in Fig, 48, 

The speed of handling depends on the men and not on 
the machine. Two men handle the job, and they can 


FIG. 48. 


press in 200 base plates per hour, After being pressed in, 
a’ Government inspector tests each base plate with a ham- 
mer blow. Any that sound hollow are removed, and 
slightly larger ones are fitted and driven in. From the 
Murphy riveter the shells are trucked te the riveting 
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FIG. 46. MACHINE FOR SCREWING IN THREADED 
BASE PLATES 


hammers, shown in Fig. 49, where they undergo the 
twenty-ninth operation. The helve hammers used are 
of the type built by the High Speed Hammer Co., 
Rochester, N. Y. 

At 4 is shown a shell as it comes from the previous 
operation, and at B as it appears after the base plate is 
riveted in. The machine is provided with a vertical post 
C on the sliding table D. The alignment of the riveting 
flange of the shell, with relation to the riveting punch G 
when in riveting position, is determined by the stop F. 
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DETAILS OF MURPHY PNEUMATIC RIVETER FOR FORCING IN BASE PLATES 


When this is in contact with the knee of the machine, the 
riveting flange on the shell is correctly located. The speed 
of the hammer is controlled by a foot lever so that many 
or few blows, depending on the foot pressure, can be given 
in a certain space of time. 


FIG. 47. MURPHY PNEUMATIC RIVETER FORCING IN 
BASE PLATES 


The operation of riveting is as follows: The operator 
slides the table D toward him and places a shell from the 
frevious operation, as shown at A, over the post C. The 
table is then pushed away from him until the stop F brings 
up against the front of the knee F. The operator then 
depresses the foot lever, and the hammer is started. With 
both hands embracing it, the shell is slowly revolved on 
the post until practically all the metal in the riveting 
flange is driven down onto the angular part of the base 
plate. Riveting the new type of base plate can be done 
at the rate of about 30 base plates per hour. Riveting 
the threaded type of base plate is done much more rapidly, 
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FIG. 49. HIGH-SPEED RIVETER FOR BASEL PLATES 
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FIG. 51. HACKSAW SAWING OFF SQUARE SHANKS 


as there is less metal to displace, and the scheduled time 
on this work is 100 base plates per hour. When run con- 
tinuously at high speed, the riveting hammers are apt to 
heat up so that they cannot be run satisfactorily. This 
reduces the output. With hammers that could be run 
continuously a considerably higher output per hammer 
should be possible. 

At a time like this, when tools are so difficult to obtain, 
it behooves every man who 
is responsible for results to 
make use of every possible 
expedient by which he can 
keep up production while 
waiting for special or other 
machines. In Fig. 50. is 
shown a simple arrangement 
of an ordinary pneumatic 
riveting hammer for hand- 
Jing this work. ‘The hammer 
{1s supported on the rolled- 
steel frame B. The thrust of 
riveting is taken by the yoke 
and springs C, The hammer 
is supported by the yoke 
lever and weight D. It would 
seem that a spring instead 
of a weight would make a 
better and more elastic sup- 
port as the inertia of the 
weight is apt to give trouble. 
The shell # is placed over 
the post /’, which forms a 
part of the swinging mem- 
ber G pivoted at J7, When 
Inserting or removing the 
work, the member @_ is 
swung to one side, as shown 
by the dotted lines in the de- 
tail. A stop J on the table 
determines the position of 
the member G when it is in 
operating position, — After 
riveting, the work is visually 
inspected and also given the 
hammer test. The shells are 
then credited to the operator 
and trucked to a bank of 
Racine hacksaws, where thev 
undergo the thirtieth opera- 
tion. In Fig. 51 one of the 


FIG. 50. PREUMATIC HAM. 
MER ARRANGED FOR 
RIVETING 
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FIG. 52. FACING BASE PLATE AND BASE IN ENGINE 
LATHE EQUIPPED WITH COMBINATION CHUCK 


<aws is shown with a cut part way through the square 
~hank of a base plate. One boy runs two machines, 
and they are never stopped except to renew saw blades. 
The time for sawing is one minute from floor to floor, 
so the boy’s output should be nearly 120 shells per hour. 


OPERATION 31. 


FACE THE BASE PLATE AND BASE 

Machines Used—Engine lathes 20 in. by 6 ft. 

Shae Tools and Fixtures—Combination chuck A; 
too 

Gages—None. 

Production—One man and one machine, 30 per hour. 

Reference—See Fig. 52 


After the stems are sawed off, the shells are trucked 
to 20-in. engine lathes, one of which is shown in Fig. 52, 
where the base plate and the base of the shells are faced 
of, This constitutes the thirty-first operation. The 
lathes are equipped similarly to those used in operation 
12, From three to four cuts are necessary to face the 
bases correctly. 


facing 


MakKing Tools for a Die Casting 
By W. EastMANn 

In this article will be described the operations per- 
formed when making the dies for forming the die casting, 
Fig. 1. 

The first thing to do is to square up the two blocks of 
ttee] that comprise the die, Fig. 2. The die maker then 
lave out the four 14-in. dowel-pin holes. These are 
drilled and reamed all the way through while clamped to- 
gether in a drill press, The dowel pins are hardened and 
drawn to a xtraw color and then driven into position in 
either block. This block is then known as the bottom 
die, 
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The dowel holes in the upper die block are now reamed 
with an expansion reamer, so that the dowels will slide 
easily. Then both blocks are put in the shaper together 
and the sides planed off. Care must be taken to have the 
two sides perfectly square and square with the face, from 
which all layouts are made. Both faces of the die blocks 
are coppered and the center lines scratched in with a 
height gage. 


CONSTRUCTION OF LOWER DIE 


The two parts of the die are now bored. The upper die 
contains the two smaller diameters of the article. Extreme 
care must be taken to bore these sizes to a smooth surface, 
leaving a little clearance. In this case 0.007 in. was 
allowed for shrinkage. A spring tool holder is used for 
the finishing operation. All holes in a die are bored 
straight, since the metal will shrink away from the hole; 
but all cores are tapered about 0.010 in. and draw-filed. 

Since the lower die contains the core A, it is obvious 
that it must be provided with a core seat. This is done 
by counterboring the bottom of the die hole to a depth of 


FIG. 1. 


THE DIE-CASTING MADE 


about ;%; in., into which the core fits snugly. The core A 
is draw-filed all over after fitting into it the kev B, which 
is held in position by means of small screws reaching in 
from the bottom. 

The boss ( is 35 in. high. This must be remembered 
when the lathe operation is being performed. The die 
is set up on a miller having a vertical attachment. The 
surface of this boss is the dividing line of the crank D, 
which has a .3,-in. hole cored throucth the knob EF. A 
stationary core F' is fixed in the upper die for this pur- 
pose. 

The boss C has sides at an angle of 45 deg., so that 
there will be room for the side cores @ and yet reinforce- 
ment for that section of the boss where the crank is joined 
to the cylinders of the casting. Such reinforcement is 
necessary on dies for aluminum; otherwise, after several 
hundred castings are made the slim section would oxidize 
and disappear, compelling early repairs. 

The section of the core hole shown at G must not be 
lonver than about , or 34 in., because these sections are 
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drilled and reamed from the finished core block H, which 
is accurately made by first drilling and reaming, then 
turning on an arbor, making a shiding fit into the lower 
die block. The die blocks are held in position by means 
of flat-head screws reaching up from the bottom. The 
cores are made a sliding fit into the core blocks and extend 
out to be secured to the adapter J. That section of the 
core marked G is made 0.010 in. larger than the end 
that enters the casting, because, after a number of castings 
are made, particles of aluminum become attached to the 
core and tend to scratch the core hole in the die block. 

Referring again to the core blocks //, the reader might 
ask why blocks are provided. The answer is that it is 
almost impossible to bore small core holes all the way in 
from the sides and have them come out exactly central. 
Therefore, large holes to be filled with blocks are bored 
first, and after the blocks are inserted the small hole 
ix transferred from the blocks. 

In order to set the dies up properly so as to get the holes 
at accurate angles, the lower die was set up first by means 
of clamps which entered %,-in. 
holes 34 in. deep, drilled 
into the sides of the lower die 
blocks for the purpose. The 
upper die was laid in its proper 
position on the lower one and 
the whole securely clamped to 
the miller table. The knob F 
was next milled, the position 
being obtained by a bevel pro- 
tractor to set up each die block 
so that ¥5-in. feeler pin. pro- 
jecting out of the milling- 
machine spindle could — be 
measured so many thousandths 
away from the die hole. The 
next operation was milling the 
crank space, which in- cross- 
section is shaped something 
jike a cross-file. A special 
cutter Is necessary for this pur- 
pose. It ts easily made, being 
nothing more than a drill rod 
of the size required. It ts 
turned in a bench lathe to the 
needed) shape to a templet, 
and then milled or shaped {ike 
the tang of a taper-shank twist 
drill. The cutting edges are then backed off, and the 
tool is hardened. 

In order to mill the ares of the crank it was necessary 
to set up the dies on an auxiliary revolving table, gradu- 
ated in degrees and operated by a worm. The center of 
an arc is located concentric to the revolving table. This 
revolving table being graduated in degrees, it Is an easy 
matter to locate the positions of the lugs and small core 
holes in the eylindrical section. 

Water jackets J are provided in most dies for alumi- 
num castings. They are not needed in dies for soft-metal 
castings, since most soft metals melt at 700 to 800 deg. F., 
while aluminum requires a much greater heat, depending 
on the alloy used. Water pipes are connected by means 
of rubber hose and nipples screwed into seats AY The 
hole Z is drilled from the side in order to complete the 
jacket and is plugged up by the plug AV. 


BIG, 2. 


AMERICAN MACHINIST 


Vol. 44, No. 6 


The sprue hole is placed in the upper die about 144 in. 
away from the casting and is slightly tapering toward the 
dead side of the die. In this case the sprue was twisted off 
and allowed to remain with the gate. In various other 
dies the sprue is cut off with a long rod made of cold- 
roll passing up through the ejector box through the lower 
die and striking the sprue where it is Joined to the gate— 
a sort of punch-and-die operation. 

The ejector box 1s made of cast iron. The view 
shows the front legs broken off on a line with the 
top surface of the box at O, which contains four pins 
P for the ejector plate Q to rest on. The latter also has 
four pins & for the core bracket plates S to rest on and 
operates the levers T. The operations follow: 

The handle UV and pinion V are a unit to operate the 
rack W, which raises the plates S. The joints X are 
joined to the links 7 by means of 3g-in. pins. The up- 
ward movement of the studs causes the adapter Y to pull 
out the side cores G@. Safety pins Z are provided so that 
the casting may not be ejected before the cores are pulled 


DETAILS OF TOOLS USED FOR A DIE CASTING 


out. The pin Z cannot rise until a hole is partiy made 
In the core above it, which is done when the core is pulled 
all the way out. 

The safety pin is a member of the gang of ejector pins 
surrounding it. They are all operated by a handle T 
actuating a rack. The handles move in opposite direc- 
tions, All the ejector and safety pins pass through clear- 
ance holes in the plate and through the die block to within 
% in. of the surface, when they must fit snugly. 4A 
is another safety pin, two of which are generally provided 
and Jaid out just about where they are shown. These 
are furnished to make sure the ejector pins do not. butt 
against the casting before the upper die block is removed. 
Should the workman operate the ejector-plate handle 
before he separates the die blocks, then these safety pins 
will separate and the casting will be ejected, as the safety 
pins and ejector pins are secured to the same plate. : 
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Painting Small-Shop Products--]] 


By Joun H. VAN DEVENTER 


SYNOPSIS—Brush painting and air drying of 
the painted articles comprise the process most com- 
mon in the small shop. This article describes 
various _ methods of applying filler, flat finish, 
semigloss and full gloss. It also gives practical 
points in caring for brushes and securing freedom 
from dust. 


There is an unfortunate and very general tendency to 
use paint as a means of covering up defects. instead of 
regarding it as a means of emphasizing high-quality 
workmanship. A manufacturer of small hardware, for 
example, will tolerate sandy castings, with the expectation 
that Old Doctor Paint will apply his universal remedy 
for rough surfaces and make a healthy specimen out of 
each decrepit invalid. Wrinkled and scratched products 
of the drawing press get by, in the hope that they will 
become respectable and presentable beneath a few coats 
of black japan. Certain products of the woodturner’s 
art (or, rather, lack of it) go into the dipping tanks 
fringed with wooden whiskers that must be rubbed off 
by the painter, who is thus forced to add the profession 
of barber to his other accomplishments. This policy has 
made machinery painting much more expensive than it 
needs to be, because both painter and paint must do work 
that has been left undone by someone else. They are the 
ultimate correctors of all the sloppy jobs that go through 
the shop. 

How much more does it cost to produce a smooth 
casting in the foundry than to make it smooth in the 
paint department? Balance the cost of good facing and 
a few moments’ slicking of the mold against the cost of 
knifing on two coats of filler and currying them with 
sandpaper and rubbing bricks. How much longer does 
it take to get smooth products from the drawing press 
than scratched and wrinkled ones? How much longer 
does it take to sandpaper wood turnings in a tumbling 
harrel before they are painted than to rub down the irreg- 
ularities after the first coat? Getting these things right 
in the first place costs less in money, but more in care— 
which is a scarce article in a good many shops. 


WHAT CONSTITUTES A PAINTING DEPARTMENT 


A small-shop painting department may be a simple 
or an elaborate affair, according to its needs. But to be 
a success, it must be regarded as a real department, even 
if the equipment consists only of a putty knife, two 
brushes and a few cans of paint. It must be regarded as 
an institution worthy of existing for what it does, and 
not as a necessary but unpleasant evil. And for the same 
reason, the work of painting should be done by the same 
man, even if there is not enough of it to keep one man 
continually busy. This is the only way that real interest 
in the work can be created and maintained, and interest 
is as essential a part as is the paint can or the brush. 

One of the greatest handicaps to a good painted finish 
is dust. A machine shop is sure to have plenty of it on 
hand at all times, no matter what other commodity is 
short. Fresh paint and varnish seem to attract it as a 
magnet draws iron filings, with the difference that the 


filings can be removed, but the dust cannot. It sticks, 
and spoils the finish, 

There are two ways of overcoming the dust disad- 
vantage, both of them based on not letting it get on. The 
easiest and most common way, and 


The second and better way is to have a separate room 
final coats. Don’t throw 
up your hands at this point, Mr. Small-Shop Man—there 
are more ways than one of killing a cat or of making a 
paintroom. I have known small-shop owners with offices 
that were more ornamental than useful who moved their 
desks out into the shop, and their pails and brushes into 
the office, with beneficial results both ways. Sitting in an 
office chair does not buy the small-shop baby new shoes, 
and dust works less injury to bills payable than to painted 
products, 


CoMPROMISING ON A Canvas CURTAIN 


In one shop, where it was felt that a separate room 
for painting could not be provided and yet the necessity 
for it was known, a satisfactory compromise was made by 
providing a canvas curtain that partitioned off the 
assembling floor from the rest of the shop. The curtain 
was kept rolled up until required; when dropped down 
while painting a machine, it had a noticeable effect. in 
decreasing the amount of dust. 

Dust works its way through shop ceilings; and when 
this condition must be avoided, the ceiling may be either 
filled and painted, thus stopping the cracks and the dust 
Jeakage, or it may be covered with sheet iron, provided 
the fire-inspection regulations will permit, 

The dust which settles on a coat of paint that has dried 
sufficiently to lose the quality of stickiness should be 
removed before the next coat is applied. It would seem 
that this is so self-evident as to be hardly worth mention- 
ing, but it is a precaution that js overlooked in many 
shops. Compressed air is the best dust remover, and a 
hand bellows will act as an air compressor and hose 
combined in the shops that do not have compressor 
installations. 

Much could be said on the subject of the proper size 
and kind of paint brush to use for a given purpose and 
a given paint; but you will find that experienced painters 
have different views in the matter, and even among them 
there is little agreement. No scientific study of this 
subject seems to have been made, and little, except 
opinions, can be offered. There is one thing, however, 
that is beyond contradiction—the size of the brush should 
be in proportion to the size of the work. By size is 
meant paint-carrying capacity. An oval brush will carry 
more paint or varnish than a thin flat brush that is wider 
in dimension. A brush is really a paint conveyor working 
back and forth between the pail and the painted surface, 
and the fewer round trips that it must make to cover the 
job the higher will be its conveying efficiency. As far as 
helping to produce a smooth finish, the brush itself is of 
little importance, properly dipped work being as excellent 
in this respect as the most skillfully applied brushwork. 
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The matter of caring for brushes has been much more 
definitely worked out. It was my privilege recently to 
hear the views of Carl J. Schumann, of the Moller & 
Schumann Co., Brooklyn, on this and other points relating 
to metal finishing. In the matter of caring for brushes 
this firm has evolved what it calls a “brush keeper,” 
which is a closed metal can in which brushes are held 
suspended in a solution of linseed oil and turpentine. 
The brushes are placed in this can after being properly 
cleaned in clear turpentine. Thus they are kept in first- 
class condition, ready for use. The instructions for using 
this device are as follows: 

When through using your brushes, rinse them thoroughly 
in turpentine, then put into the brush keeper. 

In the brush keeper use a mixture of about four-fifths raw 
linseed oil and one-fifth turpentine. As the oil shows signs 
of thickening, which practically means that the turpentine 
has evaporated, add more turpentine. 

Empty and clean out the Keeper at least once a month. 
Strain the contents through two thicknesses of cheese cloth 
and make good any deficiency with a mixture in the same 
proportions as the original. 

When brushes hang in the Keeper, make sure that they are 
at least 1 in. clear of the bottom and also clear of the sides 
and of each other. 

Rinse the brush in turpentine after taking it from the 
brush keeper; and before putting it into the varnish cup, 
discharge the turpentine from the brush by drawing it once 
or twice across the wire, then shaking briskly. 

Fill the brush with the varnish in the cup, draw over the 
wire once or twice, immerse again in the varnish and let it 
stand for a short time. The brush is then ready for use. 

Keep the varnish cup at all times protected from dust. 


CLOsED Paint Cans EcoNOMIZE on MATERIAL 


Waste and evaporation take a greater percentage of 
paint in the small shop than in the large one. A can of 
paint may be used one day and then set away for a week, 
often without being tightly covered. This is especially 
true of those cans which are opened by cutting the top. 
A simple cure for this waste is at hand in all shops and 
costs nothing. If you are up against a case of this kind, 
put a sheet of paper over the top of the can, fold it down 
over the sides and tie a string around it. It will look like 
an old-fashioned can of mother’s marmalade, but the 
contents will keep indefinitely, so appearances may be 
overlooked. 

The customary method of applying filler by knifing 
it on the casting requires a fair degree of skill to produce 
a smooth job. A better way in the small shop is to use 
the “benzine” Process, which is as follows: The filler 1s 
first reduced with turpentine to a stiff paste, using a 
round brush. A second and a third coat are applied in 
the same way, before the first coat has had time to dry. 
Three or four hours are then allowed for the filler to 
take hold, after which it is rubbed down with a piece of 
heavy felt soaked in benzine. 

It is quite a common belief that priming, filling and 
rubbing are essential to a high-grade finish. Some 
machinery builders proclaim in their catalogs that their 
machines are given so many coats of filler and rubbed 
down after each coat, as if the application of filler and the 
elbow grease necessary to rub it were things that no self- 
respecting high-grade machine could do without, 

If the notion that finish is a covering of imperfections, 
as mentioned in the first paragraph, did not exist, you 
would hear less about the primer and filler. Defective 
and rough surfaces necessitate filler, and this in turn 
calls for primer to make it stick. If you attempt to fill 
@ porous surface that has not first been primed, the 
result will be disastrous, as the binding element in the 
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filler will be absorbed, leaving it without adhesive power 
and likely to flake off, carrying with it whatever paint 
and varnish have been applied. Neither primer nor 
filler is a necessary part of a good finish—neither of them 
adds one bit to its quality. Both are substitutes for a 
suitable surface on which to apply color and varnish, 
If vou have the smooth surface to start with, no amount 
of these substitutes will better the finish; in fact, they 
will make it worse, for two coats will very often stick 
better than six. We cannot do away with filler and 
primer on many kinds of work, but at least we can give 
them their proper value as defect and roughness coverers, 


THREE CLAssEs OF Brusi FINISH FOR MACHINES 


There are, omitting black asphaltum and other more or 
less temporary coatings, three classes of brush finishes for 
machine shop products. These are the flat, the eggshell, 
or semigloss, and the full-gloss finish. The suitability of 
each of these for certain classes of work was mentioned 
on page 18:3. in the preceding article. Priming and fill- 
ing, when necessary, are the same, no matter which of 
these final finishes is to be used—which is another argu- 
ment for regarding priming and filling as restricted to 
the preparation of the surface for finishing and not as a 
part of the finishing itself. In describing these three 
finishes I will assume that this preparatory work has been 
completed and that the surface is ready for color. 

A flat finish may be obtained in one coat of color, but 
it will not be anything to brag about. Two coats, however, 
will produce a first-class flat-finished job, providing the 
materials used are of good quality. Give the first coat 
e+ hr. to dry, whenever possible, even if it means holding 
hack the shipment one day—the customer won’t kick if 
vou come that close to keeping your promised date. In 
this connection beware of paint bargains. 

The semigloss finish requires more skill to apply and 
get right than either of the others, The coat underneath 
the eggshell or semigloss must be impervious, as other- 
wise the soluble matter in the semigloss is absorbed in 
spots and the result is crude. A coat of full-gloss enamel 
will provide the necessary surface on which to put the 
eggshell finish, but it must be allowed to dry thoroughly 
before this finish is applied. 

Full gloss can be obtained in two coats of enamel. 
Usually, a “first-coat enamel” and a “finishing enamel” 
are applied, the supposition being that these two must be 
of different composition to produce the best results. This 
is another of those wrong guesses, for equally good results 
can be obtained by using finishing enamel for the first 
coat, thinning or reducing it with turpentine. It does 
not pav the small shop to stock first- and second-coat 
enamels, the wastage and extra investment more than 
making up for the slightly greater cost of the finishing 
materia]. 

The expense of applying brush finish and the length of 
time required to air dry put a limit to the number of 
coats that can be applied under these conditions. A first 
and a finishing coat of good quality enamel will produce 
a full-gloss finish that will reflect credit on the small-shop 
product, unless it is a machine of such high grade as to 
require a number of coats, with each one rubbed. When 
that is the case, however, one must look to dipping and 
oven drying for means of shortening the time and labor, 
as otherwise the shipment of small-shop products would 


. be sadly delayed. 
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Power-Press Accidents 
By C. B. Haywarp 


Many serious accidents occur on power presses; and 
although much has been done to prevent a great many 
of them through the installation of safety devices, there 
seems to be no remedy that will eliminate them all. 
The market is flooded with safety devices for this type 
of machine, all supposed to be “sure cures”; but. still 
there are fingers lost and hands mangled, and no satis- 
factory reason is given. Injuries received while working 
on a guarded press bring forth the ever ready statement 
that the guard failed to work properly. This is not sO 
in many cases. The guard is not necessarily at fault, 
neither is the operator. It is the press-clutch mechan- 
ism that needs attention. 

When an injury is attributed to the punch press, an 
examination following as the result of the accident gen- 
erally renders the following verdict: “The operator must 
have been out of time in feeding the work into the die 
of the press, and the punch came down, catching his 
fingers, directly due to his putting his foot down on 
the treadle at the wrong time.” This deduction may be 
correct in some instances, but not so in a great many; 
especially is it wrong in cases Where a standard guard 
is used. Safety devices that are attached to presses and 
place a bar or partition between the operator and the 
punch or make necessary the using of both hands to 
operate the press will prevent the old “out of time” ac- 
cident. 

The workman, when he states that the gate fell a sec- 
ond time, is speaking the truth in most instances. Why ? 
Because that is just what happens. It is possible for 
the gate to descend twice in succession, even though the 
treadle has been released and the cam allowed to spring 
back in position in order to pull the clutch pin out of 
the yoke collar and flywheel driving the eccentric shaft 
and ram. The failure can be definitely located at this 
one point. The pin sticks in the flywheel or collar and 
does not respond to any cam action, but simply forces 
the cam out of place and goes by, resulting in the send- 
ing of the punch down a second time without the as- 
sistance, and to the surprise, of the operator. - 

Safety stops placed on the cam mechanism are a nec- 
essity on presses that are operated only after the placing 
of each separate piece of work. They serve their pur- 
Pose, but they are nothing more than automatic treadle 
releases making certain the placing of the cam in posi- 
tion for working the pin from its position in the collar. 
If the pin fails to work out on the cam, it jumps the 
cam, the same as in the case of a press without such a 
stop. 

In some shops positive locks have been attached to 
the cam levers, causing the cam to remain in positive 
Position after heing released by the treadle or the safety 
automatic mechanism. The intention here is to keep the 
cam in place and make it force the pin out of the collar 
and flywheel, where perchance it might stick. This plan 
has never proved successful. The pin, refusing to be 
moved and not being able to Jump the cam, is broken off, 
and the gate is sent downward on its second stroke. 
This sort of accident not only results in the punch de- 
scending twice in succession, but breaks part of the ma- 
chine in accomplishing the act. 
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Therefore, as there seems to be no feasible and prac- 
tical way of preventing the “falling gate,” it is up to 
the man running the press to keep his hands out from 


ascertain if the gate is up to stay. This latter practice 
is a difficult Proposition indeed and requires the watch- 
fulness of a careful man. 
safety stands for, and it is through carefulness that we 
hope totally to obliterate 
Injuries received in power-press accidents, 


cs 
Old Cutters in Boring Bars 
By Raupy G. Nose 


Having quite a lot of old boring-bar cutters which were 
not always of the size desired, I devised the boring bar 
shown in the illustration as a means of utilizing these 
cutters and avoiding the necessity of buying high-speed 
steel at the present prices. 

As will be seen, I make the slot of double thickness and 
use two cutters. This has the advantage of reaming each 
cutting line at the center line, and it also makes it easy 
to set the cutters central and to size. By making the 
bars of a standard diameter it is only necessary to 


OLD CUTTERS IN BORING BARS 


measure the distance from the bar to the edge of each cut- 
ter. The only disadvantage is in the slot of double width, 
which prevents its use in a very small bar. But on work 
of 6 in. in diameter and upward there is no difficulty 
whatever. 

Two kevs must be used, one to hold each cutter, in 
order to secure best results, When long cutters are used, 
clamps should be put over them, as shown at C, in order 
to prevent vibration and help to stiffen the cutting edges. 
If no pilot is to be used, I would put the two setscrews 
in the end instead of keys and use a block in front of 
the cutters for the screws to bear against. 

We use two 4-in. cutters in a 6-in. bar and can bore 
from 6 to 7 in. with the same cutters. We recently used 
this type of bar to bore an 814-in. hole in hard bronze, 
taking a 14-in. cut. 
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Machining the InKing-Mechanism 
Details for a Press 


By Robert MAWSON 


SYNOPSIS—In thts article are shown the jigs 
used tn machining some of the details used on a 
printing press. On these tools it will be seen that 
the object atmed at has been to make them simple 
and quick in operation. This effect has been at- 
tained by using fastening screws fitted with pins 
so that the operator can place the casting tn post- 
tion and hold it without the use of a wrench. 
Where setscrews have been used, sufficient pressure 
can be obtained by the fingers. 


The two-sheet rotary printing press manufactured by 
the United Printing Machinery Co., Woonsocket, R. L, 
was illustrated and described on page 58. Some of the 
tools used—examples of modern high-grade smiall-tool 


construction—were shown on page 138. In this article 
other jigs of equally high-clas: design for machining four 
other details used on the inking mechanism are considered. 
The parts include the vibrator-wormwheel casing— 
Fig. 1 of facing page; vibrator-wormwheel, Fig. 4; inking- 
mechanism gear guard, Fig. 6, and vibrator frame-lifting 
shaft cap, Fig. 8. The operations are all drilling and 
reaming. The tools include two jigs for the first-men- 
tioned piece and one for each of the others. The drilled 
holes range in size from ?°/,, in. to 2"7/,, in. The reamed 
holes range from %% in. to 21% in. 
Attention is called to the production times given in 
connection with each one of the jigs shown on the facing 
page. These are 15 min. each per piece for the two 
jigs used for the part shown in Fig. 1 and 30 min. each 
for each one of the tools used on the three other parts. 


DRILLING JIGS FOR MACHINING INKING-MECHANISM DETAILS, WITH WORK IN POSITION 


FIGS. 2 AND 2-A 


Operations—Drilling and reaming holes in vibrator worm- 
wheel casing, Fig. 1. The casting, which has been pre- 
viously milled on the parting line, is forced against an 
adjustable setscrew and located by a steel V-block by the 
pin-headed screw A. The plate B, tightened up by a nut, 
holds the casting in position. 

Holes Machined—Two */,qy-in. drilled and one %-in. reamed 
in one hand, and three }j-in. in the other hand. On the 
latter casting the holes are then tapped with %-in. United 
States standard threads; on the former casting they are 
counterbored ,;% in. in diameter and % in. deep. 


FIGS. 3 AND 3-A 


Operation—Machining gear, driving and driven 
holes in vibrator wormwheel casing, Fig. 1. The castings— 
one left- and one right-hand element—are fastened to- 

ether with three %-in. fillister-head setscrews. The part 
s located in the jig by two adjustable screws placed to 
form a vee, the casting being forced against them with the 
in-headed screw A. Strap B and screws C hold the part 
n position. ; 

Holes Machined—A 1°/,,-in. drilled and a 1%-in. reamed at D, 
and one 27/g-in. drilled and one 2%-in. reamed at E. 


shaft, and 


FIGS. 5 AND 5-A 


OPS AOD ee holes in vibrator wormwheel, Fig. 4. The 
machined gear is placed in the jig and forced back into 
position with a brass shoe operated by the pin-headed screw 
A. A shouldered cover is then dropped into the o 
of the jig and held with the headless setscrew B. he pur- 
pose of the cover is to hold the piece from sliding out of 
the jig during the drilling operation. 

Holes Machined—Two */,-in. drilled. 


FIGS. 7 AND 7-A 


Operations—Drilling and reaming holes in inking-mechanism 
gear guard, Fig. 6. The jig is placed in the rough casting 
and the pin-headed screw A tightened. It comes in contact 
with the equalizing clamp B and forces the lower arms of 
the jig and ends of the clamp against the casting, thus 
holding: it. 

Holes Machined—Two 1%-in. drilled and reamed. 


FIGS. 9 AND 9-A 


Operation—Drilling holes in vibrator-frame lifting-shaft cap. 
Fig. 8. The milled cap is slid into the jig and the open plate 
A dropped down as shown. The casting is then forced 
against this plate with the pin-headed screw B and against 
the stop C with the screw D. 

Holes Machined—One 1;,-in. drilled and one %-Iin. drilled. 
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Boring Jigs and Fixtures 
By J. J. McHENrY 


The demand for gages and precision jigs is getting 
more insistent every day, owing to the necessity of such 
tools in small- and special-tool manufacture. Some 
locating methods are much slower than others, and the 
amount of time spent on the diffierent schemes does not 
always give a corresponding degree of accuracy. 

As an instance, let us take a locating plate or precision 
jig with holes 0.250 in. in diameter and located as 
indicated in Fig. 1. A great majority of machinists 
would probably button this jig. Whether they would 
button all five holes before boring, or whether they would 
button one or two and locate the remaining buttons from 
plugs inserted in the finished holes, is largely a matter 
of choice. With a limit possibly of 0.0002 to 0.0003 in. 
the final completion would be doubtful. 

In the first instance a great deal of time and patience 
would be required to set the buttons, and the location 
depends entirely upon the tool maker’s ability with 
micrometers, the accuracy of the micrometers, and his 
patience in checking and resetting until convinced of their 


BORING JIG AND FIXTURE 


proper location. When it comes to setting up the work 
in the lathe, we have the second chance for error—in 
faulty indicators and in the amount of the tool maker’s 
patience in trying to get his indicator to zero. 

Third, there are the chances of the piece shifting, 
possibly 0.0001 in., possibly 0.001 in., maybe more: and 
it 1s likely to be finished without checking. In any case 
the necessary time for checking is nonproductive but 
essential. 

The disk and button method of locating these holes 
could be used, but this requires a great deal of time and 
added expense in making hardened and ground disks 
which must be absolutely accurate. The chance for error 
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in indicating, and the probability that the work will 
shift, still exist. 

The best, simplest and most accurate method, which 
is advised in preference to the others mentioned, uses a 
master plate, a master square. a2 master plug and size 
blocks. With these we are equipped to bore any jig or 
gage and require no other special tools, as they are equally 
adapted for any manner of spacing. 

The master plate, Fig. 2, made of cast iron, is planed, 
scraped square and parallel with a hardened, ground and 
lapped bushing. 

It might be well to show the manner of trammeling 
from the bushing, which is necessary on precision jigs. 
This is shown in Fig. 3. 

Insert the master plug A in the master plate. Assume 
that the greatest distances from the edges of the jig are 
found to be 2.025 in. on one side and 0.875 on the other, 
as shown in Fig. 4. Allowing half the diameter of the 
master plug gives 1.875 and 0.725 in. 

Set in the size blocks of these dimensions and add a 
piece of thin paper to use as proof. Then bring the 
master square up against the size blocks and tighten in 
place. Take out the master plug and the size blocks, and 
set in the plate to be bored. This brings the piece in 
the correct location to the hardened and lapped bushing 
for boring. Slip the vlate on the turned plug in the 
faceplate, and bore. 

For each of the succeeding holes take the plate off the 
lathe, but do not move the square again. Insert the size 
blocks. Between the master square and the piece to be 
bored, test as before. After tightening to see that the 
paper is firmly held, slip on the lathe faceplate plug and 
bore each succeeding hole. 

This method is fast and accurate, and work can be 
bored within limits of 0.0002 in. to 0.0003 in. It is 
equally suitable for any desired location and can be found 
useful in many cases of accurate machining as well as 
for the boring of holes, 
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Suggestions for All Shops 
By F. 1). Mair 


Small spring or half-spring brass wire should always 
be kept in the dark and wrapped up in paper; otherwise 
it will soon become brittle. ‘The reason for this has not 
been given, but it is a fact nevertheless, 

In hardening pointed instruments made of steel, such 
as are used by draftsmen and machinists, the heat should 
be applied away from the point. As soon as the heat 
runs down to the point, the instrument should be instantly 
jabbed into a piece of soap. This treatment will result 
in a good hard end, and it obviates the danger of burning 
the steel. Common yellow bar soap is. best. 

Tf a job has been chucked and is running true when 
the whistle blows to quit, the tool should be withdrawn 
from the work. When starting up next morning, the 
lathe should be allowed to run a few minutes before work 
is again begun. Otherwise the cut will be eccentric, 
because the oil film in the bearings will have been forced 
out by the weight of the spindle and work during the 
night. Of course this is of moment on a fine job only. 

In a well-designed boring mill fitted with a proper 
tool and running at right speed, the cut through 4 
cylinder should be made in the time represented by the 
length multiplied by the diameter divided by ten. 
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Operations on 


Automobile Lamps 


By Erman VIALL 


SYNOPSIS—Although the making of the present- 
day lamps ts a comparatively simple proposttion, 
it presents a number of problems that can only be 
solred by actual manufacturing experience. The 
methods of handling the shell and door parts are 
expecially interesting. Several unusual machines 
for polishing reflectors are shown. 


Ouly a few years ago practically everything formed of 
thin sheet metal in the way of reflectors, lamp bodies, 
lamp shells, lamp doors, basins, heat bells and the like 
was spun over forms. Now most of this work is done 
much faster and better in punch presses, and the use of 
the spinning process is an exception. The first oil or gas 
lamps used on automobiles were cumbersome and compli- 
cated affairs and expensive things to make. With the 
passing of the large-sized oil lamps and the simplification 
of the gas tvpe went much of the difficulty of manufac- 
ture, but the purely electric type used so extensively now 
is the least complicated of all. To be sure, a large num- 
ber of the smaller sizes of oil lamps are still used for 


supplementary side or tail lights, but even these have 
been greatly simplified. 

The Indiana Lamp Co., Connersville, Ind., makes 
automobile, carriage and boat lamps of almost every size 
and style, though its principal run is on the various sizes 
of electric automobile lamps. 

The ordinary style of electric automobile lamp consists 
of very few metal parts. The body or shell also forms the 


FIG. 1. DRAWN SHELL AND DOOR PARTS 


reflector. Along with this are the door, hinges, hold- 
ing brackets and a few minor parts. The shell may be 
of various sizes and forms, according to the use to which 
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FIGS. 2 TO 5. SPECIAL DEVICES FOR MANUFACTURING AUTOMOBILE LAMPS 


Fig. 2—Trimming and rolling door edges. 


Fig. 3—Rolling in the wire groove. 


Fig. 4—Diercing hinge und latch rivet holes 


Fig. 6—Kick press fitted for piercing rivet holes 
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the lamp is to be put, but the type so made as to form 
parabolic reflector inside is probably the more common. 
These shells are made in drawing dies, those made from 
cold-rolled steel being formed in two draws. These two 
draws are illustrated in Fig. 1. The pieces are for a 12-in. 
shell, The original blank is 16 in. in diameter and 0.036 
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in. thick, cold-rolled steel. The first draw is 3 in. deep 
and the second one 6 in. deep. At C is shown a door 
drawing. The pieces are made either from XXX tin 
or from No. 22 gage brass, according to the finish they 
are to have, and one draw is sufficient in either case. 
These examples may be taken as typical of the other sizes, 


FIGS. 
6 TO 12. A VARIETY OF SPECIAL DEVICES USED IN MANUFACTURING AUTOMOBILE LAMPS 


Fig. 7—Simple 
= 7 £ view of the belt 
gZ. 12—Enamel Spraying outfit 


Fig. 6—Trimming edge of a ] 
polishing machine. Fig. ha a lamp shell. 
Riveting small lamp eae A_more detailed 


polishing and buffing machine. 


Fig. 8—Belt type of automatic 
machine. Fig. 10—Electric lamp assembling ends. Fig. 11— 
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the principal differences being in the depth of the draws, 
thickness of the metal or slight variation in shape. 

The doors are formed as shown, after which a number 
of operations are performed on them, such as edge trim- 
ming, rolling, beading and rivet-hole piercing. Then the 
door is polished, and the center is blanked out. The 
leaving in of the center until after the polishing operation 
makes a stiffer piece and one in Which the wheel is not so 
apt to catch. 

The edges of the doors are trimmed and rolled in a 
lathe, fitted as shown in F ig. 2. The door is placed over 
a form screwed to the spindle nose and is held in place 
by means of a revolving tailstock clamp, like that used for 
spmning work. The trimming and rolling tools are car- 
ried on a tilting carriage A. This carriage has stops like 
B under each end, which may be adjusted so as to feed the 


FIG. 13. AN OIL-BURNING LAMP AND PARTS 


tools in just the right amount for the job in hand. By 
pressing down on the handle (’ the trimming rolls D are 
fed on to the edge of the door and trim it off even all 
around, leaving just enough to curl right when the roll # 
Is pressed on to the work by lifting on the handle (. This 
method forms a much quicker way of uxing the tools 
than is possible when they are mounted on a slide. 

After the edge has been trimmed and curled over, a 
groove is rolled in to hold the wire by which the glass is 
retained. This work is done ax shown in Fig. 3. Here 
the piece is held in a Way similar to that in the previous 
operation. The groove jis put in by means of a sinal] 
roller carried on the front end of the tool A. This tool 
is made to turn on the screw B, so that the roll may be 
swung to or from the work, When in working position, 
it is held in place by means of the latch C. With the 
roll in working position the carriage is tilted toward the 
operator and the groove formed, as shown at D. After 
this is done the latch is released, the too] swung back far 
enough to be out of the Way and the door removed. 

There are two Ways employed for piercing the rivet 
holes for hinges and catches, One is by the use of a 
hand-operated device, and the other is by the use of a 
specially fitted kick press, The hand-operated device is 
shown in Fie. 4. Tt will take in large sizes, and various- 
sized centering forms may be placed in it to hold the 
doors. The work to be pierced is placed over the center- 
ing form, as shown at A, and is held securely by means of 
the foot-operated clamp B. The operator then pulls on 
the two levers C and D, and the punches carried in the 
slides are forced through the metal, dies heing placed 
in the centering form for the purpose. 
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The kick press is shown in Fig. 5 The work is placed 
as shown at A. The punches are carried in slides which 
are forced in by the descent of the ram-yoke B, which 
carries the two angular arms ( and D on the ends, 

The final drawing of lamp shell leaves a narrow 
flange that must he trimmed off. This is done in a lathe, 
held in practically the 
“ame way as the doors, but the trimming tool is different. 
It is a round sharp-edged tool A, and it is fed against 
a steel cutting edge on the holding form, so that a shear- 
tool is carried in a 
in by means of the 
handwheel B, 

An odd proposition came up in the course of time on 
trimming shells of different sizes. An operator could 
trim 1,700 of the 11-in. shells but only about 1,100 of the 
10-in. size. It seemed that the workman should trim a 
larger number of the smaller sizes, and several] different 
men were tried, with practically the same results, The 
final conclusion was that the different shape of the two 
sizes made the difference in handling, as the larger size 
had a more conical bulge that could be easily grasped, 
While the smaller size was rounded and difficult to get 
a grip on in order to put it in or take it out of the 
lathe. 

To give a good reflecting surface on the inside of the 
shells or on separate reflectors, the rough surface is 
first polished, then plated and finish buffed. The wheels 
do not differ from those usually employed for this work, 
nor do the polishing belts that are used in the machines, 
except in form. In other words the polishing work on 
reflectors is no different from similar work done elsewhere, 
except that automatic machines are used to do the work 
correctly and evenly, 

One of the simpler forms of polishing machines used 
is shown in Fig. 7 It is used in connection with a regular 
polishing stand. The shel] to be polished is placed in 
the cast-iron holder A and is kept from being brushed out 
by means of the adjustable stop B, the wheel revolving 
as indicated by the arrow. The shell holder revolves 
at about 36 turns a minute, being driven through a train 
of reduction gears from the motor (. The polishing 
Wheel runs at about 2.000 r.p.m. The whole apparatus 
is mounted on a stand in such a way that it may be fed 
to or from the wheel. Both buffing and polishing wheels 
are used in connection with this device, according to the 
Class of work being done. 

A more complicated type of machine, used on parabolic 
reflectors, is shown in Figs. 8 and 9, Polishing, scratch 
brush and buffing belts are used in these machines. The 
belt is driven by means of a large wheel belted to a 
countershaft overhead. The working part of the belt runs 
over a cage of rollers, so made as to be adjusted to change 
the curve to suit the work in hand. By referring to Fig. 
9, the arrangement for adjusting the belt and roller cage 
will be plainly seen. A rack arrangement A, operated 
by means of pinions and the lever B, moves the cage out 
or in to obtain the required tension on the belt. It is 
locked by means of the screw ( In a slot in the sliding 
member. The roller cage itself has a screw adjustment 
of its own for holding it in any required position. The 
work head is driven by a small motor belted to a worm 
and worm gear on the work shaft. The whole head is 
carried on a bracket hinged to the column at D so as to be 
tilted at any angle. The column may be elevated as 
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required, by the handwheel £. The entire head and 
column mechanism may also be run in or out by means of 
handwheel F. A special link motion operated by the 
hand lever G makes it possible to run the work in or out 
quickly after the head has once been properly set. 

Some of the shells are held on stands by means of their 
mounting brackets, as shown in Fig. 10, while the parts 
are being placed in them. The illustration represents 
the final assembly of this type of lamp. 

On parts of various lamps that need to be riveted, hand 
work is employed exclusively. As a rule only a stroke or 
two of a hammer is needed in any case to fasten the parts 
securely together. Special anvils are used to give an 
easy hold for riveting. In most cases these anvils have 
a cupped-out place for the rivet head. One of the outfits 
is shown in Fig. 11. 

Many small-sized oil-burning tail lights are made. 
They are manufactured on a sort of unit system, and are 
so planned as to be easily put together separately and 
then assembled. In order to give an idea of the method, 
a complete and a disassembled lamp are shown in Fig. 13. 

Lacquering or enameling, where this finish is required, 
is done as shown in Fig. 12. A De Vilbiss vaporizer is 
used, and the work is done inside a hood at the back of 
which is placed a fan to carry off all the fumes, or vapors. 


2 
Convenient Adjustable Gage 
By D. BAKER 


The device shown is handy for the tool and gage 
maker’s kit. It was first designed as a ready means of 
measuring small snap gages without the necessity of 
turning up plugs for each one, but it has since been found 
to be very useful in many other ways, taking the place of, 
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A CONVENIENT ADJUSTABLE GAGE 


and being more rigid and accurate than, the vernier, on 
account of its shorter measuring points. 

The three pieces A, B and C are riveted to form the 
body of the tool. They are hardened and ground all over. 
D is one of the hardened, ground and lapped measuring 
points which slide in the groove in the body of the tool. 
It is held in position by the screw / and the nut F. 

To use the tool, the points are adjusted to the work 
in about the same manner as with an ordinary caliper; 
that is, by tapping the points until the proper “feel” is 
obtained, when with the screws tight, an ordinary inside 
or outside micrometer 1s used to find the exact measure- 
ment. 

On the end will be noticed a piece G. This is also 
hardened, ground and lapped and will allow measurements 
being taken close up to the end of the tool as frequently 
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is necessary on account of a shoulder or other projection 
on a piece of work. 

One advantage of this tool is that more than one 
form of point can be made up and used with it as the 
work may require. 

Spherical Boring on a Lathe 

By W. C. MAKLEY 


In the illustration is shown a handwheel the bore of 
which is to be machined out spherically. The work is 
done on a turret lathe with power cross-slide. The piece 
is held in the scroll chuck A mounted on the turret-lathe 
spindle. The bar B is held in a bushing C inserted in the 
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SPHERICAL BORING ON HORIZONTAL TURRET LATHE 


turret and in a bushing D mounted on the spindle. This 
bar is slotted at one end to permit the part #, which is 
pivoted at its center to the bar, to oscillate back and forth 
in a direction parallel with the center line of the bar. 
Two boring tools are inserted in the ends of # and held 
by a setscrew. A small rod F is fastened to the part £ 
at one end, and to the'cross-slide G at the other end, 
there being sufficient clearance between the work and the 
har to permit the rod to pass through. 

In order to bore the center of the work spherically, the 
cross-slide is moved along the bed by hand or power, while 
the work is revolved, causing the part £ to oscillate 
about its center, where it is pivoted to the bar, thus 
causing the boring tools to move in the are of a circle 
and generate the required form in the work 

co 


Improved Type of Wrench 
By J. H. Davis 


When a chuck is being used on the lathe, it takes quite 
a few seconds to enter the chuck key in the square hole. 
I have found that by making the wrench as shown in 


IMPROVED TYPE 


OF WRENCH 

the illustration, with the handle going across the square. 
the key may be inserted more quickly. As usually sup- 
plied, the handle goes across the corners of the square. 
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Making Adapters for British 
Detonating Fuse 


By Frep H. Coivin 


SY NOPSIS—A comparatively simple job and 
yet one which requires splitting into several opera- 
tions to increase production and secure accurate 
work, Here again the threading 1s done in sepa- 
rate operations, although hard threading is avoided 
tn this instance, 


The adapter, shown in Fig. 1, is used in connection 
with the British detonating Mark-100 fuse, as illustrated 
on page 749, Vol. +3. It is made of machine steel 144 in. 
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FIG. 1. ADAPTER FOR BRITISH NO. 100 DETONATING 
FUSE USED ON VARIOUS SHELLS 


mn diameter and screwed inside the fuse body, making 
a connection for the gaine, which is screwed inside the 
adapter. 

These pieces are made from bar stock on National 
Acme automatics No. 56, the first operation being shown 
in Fig. 2. The adapter blanks then go to the Cleveland 
automatic, shown in Fig. 3, utilizing the tilting maga- 
vine for this purpese. This machine simply counter- 
beres the Jarve end, as shown in Fig. 4. 

The chip-draining pans, shown in Fig. 5, are used in 
connection with both the first and second operations and 
are found to be very convenient for any work of this 


FIG. 2. THE FIRST OPERATION 


Machine Usxed—Natlonal Acme No. 56. 

Special Fixture—-None, 

CGagen—See Fiss. 10. 

Prodtucthon— per hour per machine. 

kind. They are simply large, widely flared funnels with 
the lower end somewhat smaller than the top of an 
ordinary galvanized-iron bucket. They are placed near 
the machine, and the chips are shoveled into them from 
the machine pan. They allow a larger proportion of 
the oil to drain into the bucket, making it immediately 
available for further use. The chips then go to a centrif- 
ural separator, where the remainder of the oil is ex- 


tracted. Although these funnels are generally used 
singly, they are occasionally stacked up as shown, to 
save floor space. 

The adapters are now ready for threading, none of this 
being done on either of the automatics. The third opera- 
tion is the tapping of the thread for receiving the gaine, 


FIG. 3. SECOND OPERATION ON CLEVELAND 
AUTOMATIC 


this being done in almost any kind of lathe, although a 
hand turret is preferable. A tapper tap is held in a suita- 
ble chuck on the lathe spindle, and the adapter is held 
in the turret while it is being fed over the tap. When 
the shank of the tapper tap is full, it is removed from 


FIG. 4. SECOND OPERATION—COUNTERBORING 


Machine Used—Cleveland automatic. 
Special Fixture—Tilting magazine. 


G;agwes—See Fig. 10. 

Production—yV per hour per machine. 

the chuck, the pieces are slid off and the operation is re- 
peated. It is iNustrated in Fig. 6. 

The next operation is cutting the threads on the out- 
side of the adapter, this also being done in a plain turret. 
The work is held in a spring chuck, and a self-opening 
die is used for the threading. Dies of the Geometric, 
Modern, and Warner & Swasey types are all used for this 
work. 
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FIG. 5. FUNNELS FOR DRAINING OIL FROM CHIPS 
PRIOR TO CENTRIFUGAL SEPARATION 
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FIG. 6. THE THIRD OPERATION—TAPPING 


Machine Used—Hand turret, Smur & Kammen. 
Special Fixtures—Chuck-in turret and tapper tap. 
Gages—See Fig. 10. 


Production—150 per hour per machine. 
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FIG. 7. THE FOURTH OPERATION—THREADING 


Machine used—Hand turret. 
Special Fixture—Self-opening die head. 
Gages—See Fig. 10. 


Production—300 per hour per machine. 


FIG. 9. SIMPLE DRILL JIG ESPECIALLY DESIGNED FOR 
ADAPTER WORK 
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FIG. 8. THE FIFTH OPERATION—DRILLING 


Machine Used—Leland-Gifford drilling machine. 


Special Fixtures—Sellew two-spindle drilling head, 
G e Fig. 10, 


Production—400 per hour per machine. 


F 


FIG. 19. GAGES USED FOR THE ADAPTERS 

A—Diameter of outside screw thread. 
plain part. C—Length of screw. 
eter and depth of recess at top. EF—Diameter and length of 
internal thread. G—Diameter of small bore. H—Depth and 


distance of kKeyholes.  1--Diameter of Keyholes. J—Low or 
“not go” diameter of screw threads. 


B—Diameter c* 
D—Total length. E—Diam- 
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A fifth and last operation is drilling the two holes for 
the side spanner wrench, as shown in Fig. 8. This is 
done in a simple drilling jig. The adapter A fits into the 
block B and is held in place by the hook bolt C, which has 
a rounded surface on the inside of the hook and a pin 
handle D at the other end. It is held closed by the 
spring F. This hook bolt is swung to an angle of about 
90 deg. to release and to Jock the adapter. The pin 
E affords a stop for the handle D when in a locked po- 
sition. 

A two-spindle Sellew drilling head has been used on 
a Leland-Gifford high-speed drilling machine. 

Fig. 9 shows a very simple type of jig for this work. 


It has been used by another contractor making adapters. 


The gages used are shown in Fig. 10. 
R 


Increasing the Usefulness of 
a Radial Drilling Machine 


By R. W. Grace 


The standard pattern of radial drilling machine is 
equipped with a drill table having three or four slots and 
large enough for one job ata time. By providing a second 
table at right angles to the standard table a considerable 
increase may be made in the output. 

In a machine shop drilling automobile cylinders this 
arrangement was possible, as two jigs were used, one for 
each table. 

When one table with casting and jig is ready for set- 
ting the second table is loaded with part and jig, as 
before. The drill hand has by this time completed the 
drilling of the first casting. The machine arm is then 

swung around to the second table, where the jig is all 
ready. This method of handling the work makes it 
almost continuous. 
% 


Drilling Long, Small Holes 
By A. R. Robertson 


Not infrequently it becomes necessary to drill in steel 
small holes of considerable length; that is, holes as small 
as a No. 30 drill and from -{ to 6 in. in length. In work 
of this kind the drill clogs, breaks or does not run 
straight, resulting in spoiled work. I have found a way 
to overcome this difficulty. 

The drill should be ground so that one cutting lip is 
slishtly longer than the other. This, of course, will 
produce a hole slightly larger than the diameter of the 
drill, but by selecting a somewhat smaller drill the hole 
can be made fairly close to the desired size. The action 
of this drill seems to be to break up the chips and prevent 
the drill from sticking. 

In holes of these small diameters only about Vg in. can 
he drilled before withdrawing the drill for cleaning and 
viling, A great deal depends upon getting the drill 
-tarted true, and it will be found advantageous to start 
the hole with a short tool, the work being revolved in a 
chuck. It is well to have the small drill fitted nicely 
into a tube that can be made quite stout. The drill 
chifts forward in the tube as the hole deepens, being 
Leh bv a setserew in the tube. 

If these suggestions are followed, quite satisfactory 
reenits can be obtained, but the work is slow, requiring 
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about 25 min. to drill 6 in. in soft steel. A great deal 
of care must be taken to get the oil into the hole during 
the operation of drilling, and pure lard oil thinned with 
kerosene is about the best lubricant to use. The speed 
should be considerably higher than is usually employed 
by machinists, and the feed should be very delicate and 
sensitive. a 
ot 


Car-Wheel Lifting Device 
By J. A. Lucas 


The illustration shows a wheel-lifting clamp that has 
been devised especially to handle wheels having a plate or 
web in the center. Most of the lifting clamps illustrated 
depend on the hooks going between the spokes, which is 
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CAR-WHEEL LIFTING DEVICE 


obviously impossible in this case. The lifter shown can 
be used on wheels of either kind. 

In order to make this apphance doubly secure, we put 
the hook at A to prevent the possibility of the hooks drop- 
ping the Joad under any conditions. The chain B was 
added so that the lifter could handle other work. 


ez 
Smoke Nuisance Investigation 


A recent investigaticn cf the smoke nuisance in Chicago, 
under the able guidance of Dean Goss of the College of 
Ikngimeering, University of Hlinois, shows some interesting 
facts. Instead of the railroads being the worst offenders, 
as usually supposed, they are responsible for but 22 per 
cent. of the visible smoke and but 7.47 per cent. of the 
solid particles discharged into the atmosphere. 

About 65 per cent. is due to stationary steam plants 
for power and heat, making the manufacturing plants of 
various kinds the greatest offenders. This of course 
pleases the railroads; but as the main question is the 
abatement of smoke, regardless of who is responsible for 
it, there is no room for self-congratulation in any quarter. 
Citizens have a right to demand that all business shall 
he conducted with as little nuisance as possible. 
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Johansson Gages in Tool Making 


By Louts RuTHeNBURG* 


SY NOPSIS—New tools bring new methods. Seve 
erat of thase developed tn tool making to secure 
effective use of Johansson, or Swedish, gages have 
becn gathered together into this artwle. Their 
use brings ease and certainty in making accurate 
measurements. 


“One good turn deserves another.” Every major in- 
vention has a following of innovations to adapt it to its 
various fields of usefulness. Likewise, new machines bring 
novel processes, and new tools bring new methods. The 


most recent aid in doing work in the machine-shop tool- 
room. It is therefore but natural that, as these gages 
came into use, methods were brought out or discovered 
to gain the greatest possible benetit from their accuracy 
and case of application. A few of these applications that 
are now used daily have been gathered together into this 
article. 

As a rule, all such set-ups, or methods, are simple 
and need only to he shown to a mechanic to have him see 
how they are done and to be able to do the same things 
himself. So it seems to me that only a small amount of 
description is needed by .L{merican Machinist readers, as 


— 


FIGS. 1 TO 4. APPLICATIONS OF SWEDISH GAGES IN THE TOOLROOM 


Fig. 1—Direct measurement of snap-gage opening. Fig. 


2—Direct measurement of fixture slot. Fig. 3—Measurings 


aceuracy Of right-angle fixture. Fig. 4—Measuring distance from pad to bushing in a jig 


ingenuity, skill and effort of both inventor and user are 
necessary to gct the most and best out of any departure 
from the usual, whether it be a device or a discovery. Only 
a few vears ago Johansson, or Swedish, gages were the 


*Chief inspector, Dayton Engineering Laboratories Co. 


the illustrations show how the Swedish gages are actually 
used for measuring or checking other gages, Jigs and fix- 
tures, for laving out, and for setting indicators for in- 
specting. The benefit that comes from using methods 
such as these is the greater ease and certainty with which 
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measurements can be made. The gages should be thought 
of as tools to be used by the tool maker to save him time 
and worry, instead of as mere references to be consulted 
only when it is necessary to settle some dispute. 

The first application that I show, in Figs. 1 and 2, 
eaves time and secures a high degree of accuracy by the 
direct measurement of snap gages and fixture slots. It 
is hard to conceive of a simpler scheme than that of fitting 


* 


<f 
: 
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If a right-angle fixture is made so that it is out of square 
only 0.0001 in. at a point 6 in. above the base, the job is 
considered pretty accurate. The tissue and feeler tests 
for such a fixture, using a standard square, are familiar 
to everv tool maker. Fig. 3 shows how to measure—not 
merely test—an angle plate under such conditions. The 
one shown happéned to be a little wide at the top. A 
Johansson block, size 0.1001 in., was held against the 


FIGS. 5 TO 8. OTHER APPLICATIONS OF THK JOHANSSON SWEDISH GAGES 


5— rin distance between gage openings. Fig. 6—Determining thickness for a striking block. Fig. 7—Spacing 
Fig. Beane . holes in an indexing fixture. Fig. ’—Spacing holes in a drilling jig 


torwtber the becessary gage blocks and then trying them 
into the opening or slot that is to be measured. 

Gages wear rapidly, particularly when used for shop 
inspecting on grinding and lapping operations. <A ditfer- 
ence of a few ten-thousandths between the gages used by 
operators and inspectors often causes disputes, Thus, 
Cacilities that aid in the making and inspecting of the 


yaves used in production earn real dividends. 


bottom of the angle plate by the square. The next largest 
block in the case, size 0.1002 in., was then tried at the top 
of the plate. As both gage blocks were held in place 
with the same amount of pressure, there was obviously a 
difference in dimensions between top and bottom equal 
to the difference in the sizes of the two blocks. In the 
case shown, this difference was 0.0001 in., which was 
readily climinated. 
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The most common cause of head-scratching in the tool- to measure in the drill jig from the rest pad to the bush- 
room is a joh having points between which accurate meas- ing. The method illustrated is wonderfully simple, quick 
urements must be made, but which are so situated that and accurate. 
they are difficult of access, ‘This condition often causes Fig. 1 shows how to measure the opening in a snap 
the mechanic to use inaccurate, makeshift methods. A gage. The adaptability of the Johansson system of gaging 
job of this kind is shown in Fig. 4, where it was necessary to the problem of measuring the distance between two 


FIGS. 9 ” 2 "PLYING THE SWE : : 
rO 12, APPLYING THE SWEDISH GAGES TO LOCATING AND GAGE-SETTING WORK 


Fig. 9—Locating borin 
RE & bar from a bored hole Fig 
» Fig. 10—A simple method for settin “iz hod 
for inspecting jigs. Fig. 12—Setting a dial indicator for Pe ee COE ap ere re 
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slots—in Fig. 5 the distance between the two gage open- 
ings—gives another idea of its usefulness among the varied 
requirements of tool making and inspecting. The illus- 
tration is self-explanatory. Incidentally, not only is an 
accurate measurement made of the distance between the 
openings, but the parallelisin of the slots, both vertically 
and horizontally, can also be noted accurately. 

When box jigs must be so designed that they will main- 
tain their accuracy, they are usually fitted with striking 
blocks between the lid and the frame. The time-consum- 
ing, comparatively inaccurate method of cut-and-try is 
the one usually emploved for fitting these blocks. Fig. 6 
shows sonicthing vastly different. Swedish gage blocks are 
slipped under the lid. When the correct combination is 
found, the indicator shows parallelism between lid and 
base. The combined thickness of the gage blocks is then 
noted and the striking blocks ground to correspond. 

A job that taxes the skill of the most painstaking me- 
chanic is the proper spacing of holes in highly accurate 
indexing fixtures. On work of this kind. disputes some- 
times arise between the tool maker and the tool inspector 
about “the way the vernier was read.” A simplified method 
that is bevond dispute is illustrated in Fig. 7. Swedish 
gages built up to the preper length feel between stand- 
ard plugs in the holes, whose spacing must be accurate. 


This same method is applied equally well to the meas-— 


urement of hole spacing ir. drill jigs, Fig. 8, and in locat- 
ing work for boring, Fig. 9. In the latter view a transfer 
har held in the miller chuck is the starting point for 
the measurement. From this the dimension is checked 
with reference to a standard plug in a hole. A similar 
measurement might he made to some reference surface 
on the work. 

In many tool rooms the setting of buttons for locating 
boring operations is a slow, tedious process. At the same 
time it is a method that frequently provokes much pro- 
fanity, especially when a finished tool is rejected because 
someone slipped in reading his height gage. When vou 
substitute Johansson’s gage blocks for the usual measur- 
ing tools, the method of setting buttons simplifies to the 
following : 

A combination of blocks is selected, corresponding to the 
distance froin the bottom of the jig to the top of the but- 
ton. This dimension is the distance given on the drawing 
to the center of the hole to be bored, plus one-half the but- 
ton diameter. Now set up the jig and blocks on the 
surface plate and adjust the indicator to read zero when 
it is drawn across the top of the stack of gage blocks, The 
indicator is then moved to button No. 1, which is adjusted 
until the pointer registers zero. Without disturbing the 
original combination of the gage blocks, select a second 
combination corresponding to the location of button No. 1 
from the side of the jig. Turn the jig over on its side 
and adjust the button in this second direction. This 
finishes the location of button No. 1. 

Now leave the top block of the original combination 
projecting slightly over its mate, add other blocks as 
needed and proceed to Iecate button No. 2 in the same 
manner. If two buttons are so located, we will have two 
stacks of gage blocks, each having a projecting block to 
indicate the location of one button, while the tops of the 
stacks indicate the location of the second. Tt is now a very 
easy job to check all dimensions in “jig time.” 

This method and the underlving principle are shown In 
Fig. 19, where the first step is set up. A simple jig was 
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selected for this example and only a few blocks stacked 
in combination, to avoid any possible confusion in under- 
standing it. 

Of course, the same process is applied by the in- 
spector in checking the jig when finished. Fig. 11 shows 
this operation. The height gage that appears in this view 
is used only as a convenient means for holding and adjust- 
ing the dial indicator, which feels the top of the standard 
plug and the tep of the siack of gage blocks. 

The highly sensitive indicating gage is coming into 
more and more use for inspecting, because of the time it 
saves and the means it provides for obtaining accuracy in 
It is a tool that lends itself to fast, accurate 
results in gaging a wide variety of work. Such a gage 
is shown in Fig. 12. Each graduation of the dial is equiva- 
lent to a variation of 0.9001 in. in the work. The illustra. 
tion was prepared to show the method of using Swedish 
gage blocks to adjust the dial zero at the middle of the 
tolerance range of the work to be inspected. For example, 
let us suppose that the work to be gaged is a ¥-1n. 
straight-ground shaft with limits of 0.4995 and 0.5005 in. 
The dimension midway of these limits is 0.5000 in. A 
gage block of this size is used to adjust the dial to read 
zero. All work that is within the limits set will not move 
the indicator pointer more than five graduations either 
side of the zero point. 


Cutting Lags To Fit Around 
a Curved Surface 
By S. L. Cook 
The device described, while not intended to revolu- 
tionize pattern-shop practice, will be found to be extremely 


handy, and in a shop where there is a great deal of 
“lagging up” or stave work it will prove almost indis- 
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Cc : 
ATTACHMENT FOR A CIRCULAR SAW 


pensable, as it will quickly take the place of the usual 
straight-edge and hand screws. 7 a 

At A is shown an assembly of the rig on the saw table. 
On some saw tables it will be necessary to remove the 
fence, but this operation requires but a very few seconds. 

The straight-edge shown at B should be made of 
maple planed on both sides and carefully straightened on 
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hoth edges. There should be a small hole bored near one 
end about 1% in. in diameter, to hang the rig up by when 
not in use. 

The hook and the wing-nut, shown at C and D, are 
given in detail, and no difficulty will be experienced in 
making these two patterns. The castings should be made 
of bronze, and what little machine work is required may 
he easily done with the pattern-shop drill press and a hand 
tap and die borrowed from the machine shop. Two 
castings of each are required. 

The standard 15-in. washer, shown at £, will be easily 
found. Obtain two 14-in. washers. The use of this 
device will be apparent to any pattern maker. If a little 
time is spent in constructing it, the saving will easily pay 
for it many times over. It will add to the efficiency of 
the pattern makers’ old standby, the circular saw. 

Indexing Work Tables for the 
Drilling Machine 


Two indexing work tables that are extremely handy 
for various shop jobs, or for holding jigs and fixtures, 
are shown in Fig. 1. They are made by the Mueller Ma- 
chine Tool Co., Cincinnati, Ohio, and all the radial drill- 
ing machines in its shop are equipped with them. 

The slotted tables, 16x26 in., are 314 in. thick. The 
circular part is 18 in. in diameter. Most of the tables 
are bushed quartering for the index pin A, but as many 
holes can be made and bushed as the conditions require. 
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Annual Manganese Production 


The manganese ore and metal industries continue to 
undergo readjustment, but the impetus given the domestic 
industry on account of the shortage of foreign ore has not 
brought forth the production that had been expected. 
Important exploratory work and preparations for milling 
have been carried out at several mines in Virginia, Ten- 
nessee, Colorado and California, but except in the case 
of one mine this has not, yet resulted in production. A 
close estimate of the production in the United States for 
1915 cannot be made, but it is very doubtful that it 
exceeded 6,000 tons, as compared with 2,635 tons pro- 
duced in 1914, according to the United States Geological 
Survey. 

The shortage in high-grade ores for use in the 
manufacture of flint glass and dry batteries has been 
keenly felt, and several dry-battery plants have been 
forced to close down. 

The shortage of imports forced two important steel 
producers—Jones & Laughlin Steel Co., of Pittsburgh, 
Penn., and Maryland Steel Co., Sparrows Point, Md.—to 
devote furnaces to the manufacture of ferromanganese. 
This is noteworthy because most of the domestic ferro- 
manganese has heretofore been made by two subsidiaries 
of the United States Steel Corporation, although several 
more firms have occasionally contributed. 

Efforts are being made to conserve during refining the 
manganese contained in raw pig iron, thereby reducing 


FIG. 1. INDEXING WORK FIG. 2. 


TABLES TO TABLE 
The feature of this type of: table is that a jig may be 
bolted to it; by using a radial drilling machine, all the 
holes may be drilled in the piece before removal and with 
the minimum labor on the part of the operator. 

Fig. 2 shows one of these tables with a lathe-apron 
drilling jig bolted to it. Fig. 3 shows a similar table with 
a lathe saddle clamped to it. The size of the tables makes 
them strong and rigid enough for any ordinary shop use. 
Besides the heavy center pin on which they revolve, there 
are two heavy locking bolts, working in a circular slot, 
to clamp the table solid after locating. 


—— 


i 


APRON JIG BOLTED 


LATHE SADDLE 
IN PLACE 


FIG. 3. 


the amount of ferromanganese that must be added to 
make steel. If these efforts are successful, they will mark 
an important advance in steel metallurgy. 

During the first 10 months of 1915 Brazil supplied a 
very large proportion of the manganese oxide and ore 
that was imported into this country. The total from the 
South American country was more than twice the average 
for the preceding three years and partly made up for 
the failure of supplies from Russia and India. The 
receipts from India were about one-twelfth normal and 
from Russia negligible. 
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Tools Used in Machining Small 
Connecting-Rods 


By Kk. P. Gueasox* 


SV NOPS/IS—In this article are described the tools 
used when machining connecting-rods used on a 
motor-operaled boal. The forging is straddle- 
milled for the first operation, and in the next opera- 
fion the larger end ts rough and finish bored. A 
locating plug is then used to center the rod for the 
subsequent operations. A neat open-side latch, 
which ts tightcned against a turned shoulder or the 
locating rod, 1s noteworthy. 


The operations observed when machining a small con- 
necting-rod are of interest, and here are shown the tools 
and methods used, also the times and productions for each 
operation. 

Operation 1 is straddle-milling the small end or piston- 
pinend. Hight rods are machined at one setting, clamped 


ations 2 and 3. The machine output for one man in 10 
hr. is 600 rods. The set-up is shown in Fig. 1. 

Operation 2 refers to rough-boring the large, or crank- 
pin, end. This operation is done on two lathes which 
are tooled up by turning up a tool holder for a lathe 
spindle and inserting a high-speed cutter, as shown. The 
rod is lined up by V-slots clamping onto the bolt lugs 
and is securely held by the clamp. This method insures 
alignment and evens up the stock around the edges of the 
bolt holes. 

One man puts out 500 per 10-hr. day on two lathes, 
removing %4 in. of steel at the center of the forging. The 
method of tooling is shown in Fig. 2. 

Operation 3 is finish-boring the large end. The jigs are 
made from two Jaw chucks: with V-jaws, as shown, thus 
following the same lining up as in operation 2. The 
cutter bar is piloted by a bushing bolted between the 


FIGS. 1 TO 4. 
Pig. 1—Straddle-milling the rods. 


Fig. 2—Rough-boring large end. Fig. 3—Finish-boring large end. 


MILLING AND BORING TOOLS FOR CONNECTING-ROD ENDS 


Fig. 4—Drilling and 


reaming small end 


at each end in the usual manner and lined up by the face 


of the large end and the web at the small end. 


This op- 
ration could be improved upon by lining up the small 
ned by the clamp screw lug against a V-block, as in oper- 


“superintendent, Evinrude Motor Co., Milwaukce, Wis. 


jaws to the face of the chuck. Two tools are used for 
boring and one for facing. The facing of the side is gaged 
by measuring from the center of the V-blocks. One man 
puts out 250 per 10-hr. dav on two jigs. ‘The manner 
in which this operation is performe@ is shown in Fig. 3. 
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Operations 4 and 5 refer to drilling and reaming the 
piston-pin hole in the small end. The rod is fastened 
with the faced side down, bringing both holes at right 
angles with the web and parallel with it. 

In placing the rod in the jig the small end is centered 
by a V-slot in a crosshead held by spring tension at the 
back. ‘The large end is supported on the bottom by an 
adjustable pilot perfectly fitting the large end. When in 
place, a bushing is screwed down onto the rod to hold 
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into the reamed hole is fastened in the center of the shaft 
at right angles with the end terminating directly under 
the drill bushing. In operation the rod is held up against 
the bushing, as shown, until drilled on one side, then re- 
leased. The rod is turned over, and the operation is per- 
formed on the opposite side. One man completes 300 
per day. The jig as used is shown in Fig. 6. 

Operations 14 and 15 are milling the radii, facing the 


jugs and splitting. Four sets of mandrels are in service. 


FIGS. 5 TO 8. DRILLING, MILLING AND FACING AUTOMOBILE CONNECTING-RODS 


Fig. 5—Drilling holes for bolt in lugs. Bie: 6 beeen Saree Pilot holes. Fig. 7—Milling radii on lugs 
. gs of rods 


it during the operation. The reaming operation may be 
easily followed. One man puts out 300 per day for the 
two operations. 

Operation 6, facing the opposite sides of the large end, 
is done on the drill press with a facing mill. The output 
for one man is 1,000 per day. 

Operations 7 and 8, broaching both ends, give an output 
for one man of 300 per day. 

Operation 9 ig drilling the two holes in the bolt lugs. 
A four-spindle auxiliary head is fitted to a 20-in. power- 
feed drill press. The jig is made to hold two rods. It is 
held at the drilled end by washers, by eccentric clamps at 
the lower end and is supported by a pin. One man runs 
two spindles, with an output of 300 rods per day. The 
jig as used is shown in Fig. 5. 

Operations 10 and 11, drilling, tapping and facing 
the clamp screws at the small end, are performed by one 
man on a three-spindle press and tapping machine. He 
completes 300 per day. 

Operations 12 and 13 refer to drilling and reaming 
the pilot hole for the bushing and drilling the oil holes, 
The jig for drilling the oil hole is simple. A pin that fits 


While one set is being used, as shown in Fig. 7, the oper- 
ator is setting up another. After milling the radii this 
set is placed in the next fixture, Fig. 8, where the lugs 
are milled and split. One man completes 250 rods on two 
milling machines. 

Operation 16 is milling the clamp slot in the small 


end. It is a simple operation. One boy does 1,000 in 
10 hr. 

The time required for 100 connecting-rods is 35 hr.. 
including trucking and inspecting which represents a 
creditable rate of production. 

3s 

The Production of Gold in the United States In 1880 a 
$36,000,000, while In 1914 the total domestic yleld was ie 
500.000. The world’s output of gold is approximately $ is 
000,000, of which the United States produces 20 per cent. 
is not possible to give an accurate estimate of the total sa 
serves of gold ore in the United States, but It is safe : 
assume that they are sufficient for a long period of ose 
Advances are being made in the mining and treatment of one 
grade placer gravels by the Introduction of larger and ae 
efficient dredges that recover practically all of the gold in Bei 
Bravel. As in years past, the supply of gold will continue 


come from California, Alaska, Colorado, South Dakota, Ne- 
vada and Montana. 
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Data for Punch Presses 


In the illustration are shown data on punch presses 
that may be found useful by designers in making punch 
and die tools to be used on No. 4 and No. 5 Adriance 


No. of 


PresaSped A B C D E F GH iI #4J «K L 
: 150 St 23 2) 7} & 7 Te 42 148 YW 22% LIK 
a 13 9 3) 3 9 we S8f 10 5 18% 2) 27} 133 
No. of 


lan of Fam 


$4 
PUNCH AND DIE DESIGNING DATA 


presses. There are also supplied data required by the 
designer regarding the minimum and maximum sizes 
of tools which can be used in operating. 
Hartford, Conn. W. F. O’ConNER. 
od 


A Home-Made Paint Sprayer 


The paint sprayer illustrated requires very little de- 
~< ription, as all essential dimensions and the method of 
construction are shown. It is connected to the air 
trme at A, the air pressure being controlled by the handle 
/$. Pressing this opens the air passage by forcing the 
valve C downward. The passage of air through the T at 
/) forms a vacuum in the suction pipe # and draws paint 
from the bottom of the can through the pipe F. The 


srnount of paint is regulated by the thumb-screw valve G. 


This sprayer is primarily intended for painting coal 
or box cars, either wooden or steel, but can also be used 
in painting shop walls with oil or water paint, or even 
whitewash. It will be found extremely convenient in 
any shop having air available. JOSEPH K. Lona. 

Renovo, Penn. 

3 


Two Forms of Wire Benders 


In another article are shown a few simple types of 
benders. In this article are illustrated two of a more 
complicated type, both using the brake bend. Both 
have been made exactly as shown and are capable of an 


FIG. | FIG.2 
BENDING FIXTURE FOR SINGLE BEND 


output of from 1,000 to 1,500 per hr. of No. 12 spring 
wire. Fig. 1 shows views of a machine that produces 
a bend as shown in Fig. 2. 

In Fig. 1 A are the double-brake benders, B the form, 
C the block which 4 works in, made of machine steel 


HOME-MADE PAINT SPRAYER ADAPTED FOR SHOT WALLS AND OTHER GENERAw WORK 
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case hardened, D is a ~eared handle which actuates the 
rack # which makes the final bend. 

In action both handles are thrown back. Place the 
wire in the slot F and against the stop @ and pull the 
handle H the full stroke. ‘This makes the double right- 
ungle bend and introduces the extended length of wire 
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FIG.3 
BENDING FIXTURE FOR RIGHT-ANGLE BEND 


to the slot J or in position to make the final bend. Then 
pull the handle A to make this bend. 

Fig. 3 shows another bender making one right-angle 
hend and two other right-angle bends in the opposite 
plane of the first bend, ax shown in Fig. 4. 

This machine works on exactly the same principle as 
the first shown. The first motion makes two right-angle 
bends, but farther apart. The second operation makes 
the single bend. A are the double-acting brakes or 
benders, which work in the bearing B. These benders 
have pinions at the rear which engage the rack C. D is a 
single-acting brake which bends around the block 4. 

(Grand Rapids, Mich. F. C. Mason. 

RB 


Small Parallels for Shop Use 


There is no difficulty whatever mn producing machine- 
shop parallels, provided the size is 144 in. or more, but 
there is considerable difficulty in making small accurate 
parallels, And when made, they will usually be found 
to have cost far more than is generally supposed, if any- 
thing like an accurate record is kept of the work. There 
humber of commercial 


are, however, a considerable 
articles that can be used for parallels, and their cost is 
insignificant. 


The first of these is the Woodruff key, which is known 
to all machinists. While the faces of these kevs look 
somewhat rough, they will be found extremely close to 
any given measurement: od they have the advantage of 
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being nicely graded in general size in relation to their 
thickness. | 

The common one-cent pieces, if new, will be found to 
run almost to measurements of precision, and they are 
most convenient for even quite large work. The only 
trouble connected with their use is the general desire of 
the human race to appropriate them. 

Perhaps the most precise work, when quantity is con- 
Ordinary type 
of a viven size will, in one direction, show practically no 
difference, and for a good deal of machine-shop work no 
better parallels can be obtained. Simee the introduction 
of cold-drawn squares and flats, there is at hand for 
parallels for genera] use a material that is very inexpen- 
sive, as it costs but a few cents per pound and only 
requires cutting off to be ready for use. When the price 
of these parallels 1s compared with the cost of those made 
of cast iron and planed up in the shop, it will be found 
that the cold-drawn material will be nearly 90 per cent. 
vheaper and just about as accurate. A. R. NEMour. 

New London, Conn. 
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Attaching Emery Cloth to Disk 


In the illustration is shown a method for attaching 
emery cloth to a disk. A ring A, 4 in. in diameter, is 
made to fit into the recess of the disk. 

This ring is then laid in the recess of the iron form 
B, and the emery cloth ( is placed on the top of the ring. 


a mete 


—" \ 


ATTACHING EMERY CLOTH TO DISK 


The disk is then forced down onto the emery cloth and 
into the rmye. When the disk is raised from the form. 
the emery cloth is held to the face of the disk by the 
ring. The edges of the emery cloth are then trimmed off. 
Naugatuck, Conn. A. Ik. Houabay. 


“8 
Holding a Spring Without 


a Pim 


The illustration shows a method of holding a sprinz 
on a spring pin, such as is used for backing up lock bolts 
and lock pins of various sorts, especially those seldom 
requiring removal, It will be noticed that by this method 
ho pin is required, 
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It takes time to scribe, prick-punch and drill for a shown in the final shape after bending, showing the 
pin, especialivy if it is done on the assembly floor. By position of strap slot and rivet holes. 
the method shown, two chisel marks serve the purpose The operation to be performed for producing this 
piece was as follows: Blank from strip brass; bend to 
shape, including curve to fit tray; punch slot and drill 
holes for rivets. 

There may be a division of opinion as to whether rivet 
holes and slot should not have been punched with a 
follow-on tool that would in one stroke also have punched 
the blank. This idea was dismissed for two reasons: The 
number of pieces to be produced did not appear to 
warrant the expense of such a complicated tool, and 
secondly it was thought that there was a very great 
probability that the slot S would be distorted in the 
subsequent bending operation. While this was merely 


an assumption, it was based on the very best of data, that 
HOLDING A SPRING WITHOUT A PIN is, previous experience with similar pieces. 
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The tools finally adopted were very simple and are 
shown in Figs. 2 to 5. 

In the blanking tool, shown in Fig. 2, the cast-steel 
bolster A was turned to fit into a standard adapter on the 

im press; it was slotted out to suit the punch B, the contour 
Tools for a Strap Holder of which corresponded to the blank to be produced. The 
stripping plate C, which also acted as a guide for the 

Simple tools that are perfectly satisfactory—under the _ strip at G, was secured to the press adapter by means of 
conditions that govern both their design and use—give screws through holes SS, while the bolster was secured 
the greatest return for the thought and money spent on in the adapter by means of three cheese (fillister) headed 
them. screws as shown. 

A set of tools of this kind is illustrated herewith. - After blanking, the pieces of brass were bent to shape 
The article to be made was a strap holder, or bracket, with the tool shown in Fig. 3, where A, the bottom tool, 
+hat was riveted to a loading tray. These loading trays was turned to fit into the machine adapter and shaped at 
are used in the navy for teaching the men rapidity in C to the contour desired. The upper tool B was of course 
loading the guns. The appearance of the strap holders shaped to coincide with C, allowing for the thickness of 
when riveted in place is shown at A, Fig. 1. Here it is material. 

The blank was located in position on the bottom tool 
by means of the two locating plates P?, which were slotted 
ro that they could be adjusted endways to give the best 
position for bending. 

The slot was punched with the tool shown in Fig. 4. 
Here A is the bolster, B the punch and C a combined 
locating and stripping plate. When punching the slot, 
the strap holder was pushed under the stripping plate 
until the curved part met the curved edge of the stripper: 
then the punch was tripped and the work was withdrawn. 

The four rivet holes were drilled in the two-part 
drilling jig, shown in Fig. 5. In this figure, B is the 
FIG. 1. THE STRAP HOLDER TO BE MAD2 base and P the jig plate carrying the four bushes. Both 


equally well, and the work can be done much more quickly 
than by inserting a pin. H. B. McCray. 
Charles City, lowa. 


Machine Adapter 


saele Ff 


THE BLANKING DIE FIG. 4. PUNCHING THE 


FIG. 2. 


R92 


ure machined to the curvature of the piece to be drilled, 
as shown by end view and part section at YY. Plate P 
is retained in position on the base by means of screw 8 
and stops M, and the work is located in the jig by ridges 
at the side of the curve on base B and endways by the end 
of plate P and the stop pin LZ. It is secured in position 
by means of a wing nut and screw. 

The slot K in plate P was to clear the web of a small 
casting—of the same curvature as the strap holder—that 


FIG, 5. THE DRILLING JIG 


also had to be drilled. It is quite possible that the 
knowledge that a drilling jig would be required for this 
casting had some weight in the decision to drill the rivet 
holes in the strap holder instead of punching them. 

The whole set of tools as described worked particularly 
well, and though simple and cheap they were thoroughly 
ohicient in action, WALTER G. GROOCOCK. 

Guildford, England. 


Thread and Center Gage 


The illustration shows a handy tool for those who have 
to cut accurate threads. It is for setting the threading 
tool at right angles to the axis of the piece to be chased 
and also to set the tool on dead center. 

A piece of }}-in, machine steel is turned as shown, 
leaving 0.015 in. to grind on the center dimension of 


h 
000 “to Grind 


THREAD AND CENTER GAGE 


“In. This 8¢-in. flat is to make it easy to get the 
diameter of 0.60 in. with the micrometers. The V is 
made with a fine-pitch thread tool. 

The piece is now milled as shown, leaving 0.010 in. 
to grind on the 0.30-in. dimension. After pack hardening, 
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a plece is soldered in the center so that the 0.60-in. 
dimension can be calipered or measured. This done, the 
soldered piece is removed and the face A ground for 
the dimension of 0.30 in. The V is ground in a bench 
lathe and lapped. 

The tool is now completed, it being understood that all 
erinding has been done on centers, as the tool itself is 
always used on centers. 

When this tool is placed on the lathe centers the thread 
tool is set into the V, and the center height is shown by 
the surface .4, the gage being turned one-half a revolution 
so as to bring the surface A on top of the thread tool. The 
thread tool is raised until there is no movement felt in 
the gage. On taper thread work this will help to set the 
tool at right angles to the axis of the piece. 

Bridgeport, Conn. JAMES McINTYRE. 

Bi 


Economy in Utilizing Broken 
Taper-Shank Drills 


We use a large number of taper-shank drills, mostly 
in sizes below 43 in. The breakage was heavy and the 
difference in price between taper-shank and straight-shank 
drills was considerable. Owing to the requirements of 
our work, it was impossible to use a chuck for holding 
these small drills, as the holes were close to parts interfer- 
ing with the body of the chuck. 

In order to use a straight-shank drill, we gathered up 
the broken taper shanks and drilled them out to exactly 


USING TAPER SHANK OF DRILL TO HOLD STRAIGHT 
SHANK DRILLS 


the size of the drill to be used. We flattened the back end 

of the sleeve and made a corresponding flat on the end 

of the drill, thereby giving us a taper-shank drill. One 

taper shank answers for any number of broken straight- 

shank drills, and we have a taper-shank drill for service. 
This may not be a new idea, but it has saved us a lot 

of money. KE. A. CLARK. 
Joliet, TH. 


The Production of Silver in the United States has gradually 
increased, until in 1914 the total amount produced—the largest 
ever recorded—was 72,400,000 oz. The silver production of the 
world is about 225,000,000 oz. annually, of which the United 
States produces one-third. Practically three-fourths of the 
world’s silver production is derived from North America. 
There is every reason to believe that the United States will 
continue to retain its position as the largest producer of 
silver and have a large surplus for exports. Vast quantities 
of low-grade complex ores carrying silver with lead, copper 
or zinc are now unworked in the Western states because of 
the lack of processes by which the metals can be recovered 
at a profit. 
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Discussion of Previous Question 


Best Way To Do Certain Things-- 
RocKker-Arm Fastenings 


On page 1177, Vol. 43, M. V. Terry, in connection 
with Professor Sweet’s article on page 936 on securing a 
rocker arm to a shaft, shows the split rocker arm. This 
often introduces an element of weakness at the binding 

int. ) 

- To avoid this defect I have adopted a common form of 
hinder used for holding the shanks of tools in the turret 
of hand screw machines and turret lathes. I have usually 
seen rocker arms made with a slight hub on each side 
of the web. This method consists in drilling the rocker- 


CLAMPING A HUB WITHOUT SPLITTING IT 


arm hub at a right angle to the center of the shaft hole, 
which is laid out so that the binding screw will just clear 
its circumference. 

This screw hole is then counterbored about 14 in. 
larger, cutting into the circumference of the shaft hole 
before the latter is bored and going completely through 
the hub. A plug of the same length as the hole is fitted 
to drive in it, then chucked and tapped for a collar-head 
capserew and counterbored to body size a little more than 
half its length. The plug is driven in and the shaft hole 
leored in the rocker arm. Then the plug is driven out 
and eared to a good sliding fit in its hole. A small 
-exmnent of a circle, which represents part of the circum- 
ference of the shaft hole, is now cut in the plug, which 
is divided by a thin saw into two pieces at the deepest 
part of this cut. The plug then represents the jaws of 
a vise drawn together with the collar-head capscrew. It 
is placed in its hole in the rocker arm with the screw in 
place. turned until the cuts in the two parts match with 
the shaft hole, when it is ready to be slipped on the 
~haft and to be set in position. 

This fastening is a very old and a very good one and 
can be ured in a great variety of ways. It holds so well 
that in many instances I have found a key unnecessary. 


It never mars the shaft. If it sticks, a slight rap on the 
head of the screw after it has been slacked loosens it. If 
the piece it is used upon has no key and requires adjust- 
ment, it can be moved either much or very little and will 
stay exactly in the position in which it is set, without 
moving when it is clamped again. The boss on the hub 
for binding need not project so far from the hub; and 
in case the boss is in the way or is not wanted, it can be 
omitted, the hub made slightly larger and the shaft hole 
bored enough out of center with the hub to allow room 
for the binding plug and screw in the proper place. The 
accompanying illustration shows this method of securing 
a rocker arm to a shaft. J. P. PoLanp. 
Springfield, Mass. 


Adjustable Stop for Automatic 
Screw Machine 


The adjustable stop described by Mr. Hoffman on page 
80 is a part of the regular equipment of the Cleveland 
automatic screw machine. In fact, it is about the only 
style of stop that can be used on the Cleveland turret 
type of machine, on account of the shoulder, which pre- 
vents the stop from being forced back into the turret 
when feeding stock at high speed. .I have known of 
several disastrous accidents that happened to the No. 0 
Brown & Sharpe automatic screw machine through the 
use of this style of stop. 

One case I have in mind was where a long piece was 
being made on the machine. In feeding out stock, the 
end of the rod fell between the front end of the feed 
tube and the stop, which was a shouldered one such as 
Mr. Hoffman’s shows. The result was that three teeth 
were sheared off on the lead camshaft gear. This probably 
would not have happened, if a plain stop without a 
shoulder on it had been used, as the stop would then have 
pushed back in the turret without injury to the machine. 
I would also suggest that a clever operator would cut off 
stock without having a teat on the end of the piece. 

New York City. Frank H. Sage. 
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Helping the Standard-Price 


Man Get Off 


Frank C. Hudson need not worry about the short 
memory of the buyer. The conditions to which he refers 
on page 1121, Vol. 43, are too aggravating to be soon 
forgotten. Not only that, but the effrontery of some of 
the manufacturers of machine and small tools gives every 
indication of continuing right up to the very day when 
the bottom is going to drop out of the market—and it Is 
surely going to drop, for arrogance brings its own reward. 

It is not all a matter of price, however. Orders for 
special attachments for machines already in use, for 
example, are treated with scant courtesy. That great 
word “Service” seems to have been put on the shelf for 
the present. 
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But then, as Mr. Hudson states, it is not a case of 
“everybody’s doing it.” The courtesy and codperation of 
those who have not lost their sense of proportion are made 
more evident by contrast. They may rest assured that 
the buyers are appreciative and will reciprocate. 

Jersey City, N. J. H. D. Murpuy. 

& 
Empirical Design of Gas- 
Engine Piston Pins 


Messrs. Lewis and Kessler, on page 111, give formulas 
for making piston pins for gas engines. I do not know 
whether there is much relation between a gas-engine piston 
pin and a steam-engine crosshead pin, but the work would 
seem to be nearly enough alike so that what would be 
good for one would be good for the other. 

In about thirty vears in the steam-engine business we 
did not learn much, but did find out some things; and 
one was that a cast-iron crosshead pin was a lot better 
than a hardened tool-stcel one. To get the most bearing 
surface possible, we gripped the crosshead pin in the con- 
necting-rod and gave the rod 14-in. clearance, so as to give 
the bearings end play. When I say the cast-iron pins wer? 
a lot better, that is just what I mean. The professor may 
want to know what kind of cast iron we used. I do not 
know and never wanted to know, but I can say that they 
were never hard, unless by accident, as we never made 
hard iron if we could help it. We made the pins large 
enough to get generous measuring surface, and hollow 
to make them light. JOHN E. SWEET. 

Syracuse, N. Y. 

Beam Compass for Large Arcs 


On page 953, Vol. 43, H. O. Smith describes a beam 
compass for drawing large circles. If he will investigate 
a little closer he will find that, while the instrument 
draws parts of a circle, it is not of the chord he thinks but 


FIGA 


FIGS 
BEAM COMPASS FOR LARGE ARCS 


a part of a circle whose chord extends from one of Jus 
pin points to the other. 

Some years ago I contrived a beam compass that 
worked on this principle. It was suggested by the fact 
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that you can always draw a circle through three points 
if they are not in a straight line. Geometry tells us that 
all angles formed by drawing lines from the ends of any 
chord to points in the circle are the same for any particu- 
lar chord. The angles A, B and C in Fig. 1, no matter 
where they are located on that part of the circle on the 
game side of the chord and standing on the chord ends 
DE, are all the same. This being true, any one of the 
three points can be the pencil point of our trammel, and 
with the other two pin points to guide the straight edges 
of the trammel, we get the same circle. 

Figs. 2, 3 and 4 show circles of the same size, with the 
three pins located in the same position in each, and with 
the trammels in place and the pencil occupying a differ- 
ent one of the three points in each. 

Fig. 2 shows the trammel, or beam compass, in two 
positions. Large-angled trammels slide more freely over 
the pins without springing the trammel. 

Stockton, Calif. M. JACKER. 
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New Design for Reducing Gears 
for Aero Propellers 


The article by Mr. Balkachine, entitled “A New. Design 
for Reducing Gears for Aéro Propellers,’ on page 78, 
Vol. 44, calls for some comment. 

He makes the following statement: “Epicyclic gearing 
was tried, but it could not be made smal] enough. I 
finally came to the idea of a stationary pinion as a means 
of reduction, and the whole device took the shape shown 
herewith.” 

Apparently Mr. Balkachine believes himself to have 
discovered a new form of mechanism. He has not. His 
mechanism is an epicyclie train, pure and simple, in 
which one of the gears of the train is locked and the arm 
is free to revolve. His stationary pinion is the locked 
gear; and his spider, or cage, as he calls it, is the arm 
of the gear train. 

One inherent fault of epicyclic trains lies in the power 
consumed in friction. Given the same materials, work- 
manship and finish, Mr. Balkachine’s mechanism will 
have a lower mechanical efficiency than the mechanism 
patterned after the back gears of an engine lathe and 
designed to give the same reduction ratio—1,200: 533. 

But this is not all. The ball bearings on which his 
planetary gears are mounted actually run at 1,200 r.p.m. 
while being subject to pressure resulting from transmis- 
sion of power at 533 r.p.m. This necessitates the use of 
larger and heavier ball bearings, as the size of the latter 
is a direct function both of pressure and speed. 

While I am not sufficiently acquainted with aéronautics 
cither to condemn or recommend Mr. Balkachines 
mechanism for aviation purposes, it appears to me that the 
unfortunate combination of lower mechanical efficiency 
and greater weight would constitute a rather serious 
obstacle in the way of its general adoption in a field where 
weight and maximum power are of prime importance. 

Flint, Mich. M. V. Terry. 


@ 


The World's Production of Copper is approximately 2,211,- 
000,000 1b., of which the United States produces 60 per cent. 
and consumes about 41 per cent. of the world’s output of 
copper, or 65 per cent. of our own production. One of the 
most remarkable advances in mining in this country has been 
jn cheapening the cost of handling copper ore. 
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Editorials 
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The New President of the Hill 
Publishing Company 


Arthur J. Baldwin has been elected President of the 
Hill Publishing Co., to succeed the late John A. Hill. 

Mr. Baldwin is a lawyer and a member of the firm of 
(iriggs, Baldwin & Baldwin. For the past ten years Mr. 
Baldwin has devoted himself almost exclusively to busi- 
ness problems and has been identified with large business 
enterprises. 

At the present time he is treasurer of the Rogers Silver 
Plate Co.; treasurer of the Borough Development Co., 
which has a contract with New York City for the removal 
of ashes from Brooklyn; treasurer of the Boston Develop- 
ment and Sanitary Co., which handles all the garbage and 
ashes for the City of Boston; vice-president of the 
Automatic Fire Protection Co. and secretary of the 
Mississippi Wire Glass Co. 

Mr. Baldwin has been for the past ten years Mr. Hill’s 
intimate friend and business adviser and brings to the 
company an intimate knowledge of Mr. Hill’s policies 
and plans. 

Mr. Baldwin has arranged his business affairs to take 
active charge of the interests of this company. The 
organization will remain intact, the plans and_ policies 
so ably devised by the founder of the business will be 

carried forward, and the standards of practice will be 
upheld. 
x 


Scientific Method of Attack 


A man named Newton, while lying under an apple 
tree one day, saw an apple fall. The occurrence was 
remarkable in that it led to the enunciation of the laws 
of gravitation. No doubt a great many men had noticed 
apples falling long before Newton’s time; the difference 
between those other men and Newton was that Newton 
thought about it. Why did the apple fall? Why down? 
Why so fast? How fast? 

Such studies are in the realm of “pure” science, 80 
-alled—that is, abstract science. The method of research 
1s to observe a phenomenon, think about it, pick it to 
pieces, study the parts and finally put them together. 
This procedure is called the scientific method. 

This method of attack is useful in other places than 
in scientific laboratories. Its principal feature is the 
requirement of thought, which is of universal application. 


A homely case in which this attack was finally successful: 


is et forth in the story about a loom in a cotton mill. 
The loom had the habit of throwing out the shuttle 
‘very once in so often—out through the window, down 
three stories to the ground. It became tiresome to the 
weaver to make so frequently the round trip downstairs 
tu retrieve his shuttle, so he complained to the loom fixer, 
who nailed a piece of tin over the window pane favored 
ny the shuttle. After that, the shuttle would strike the 
tin and fall to the floor, and its replacement was simple. 
All went well until the overseer saw the piece of tin; his 
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mind cerebrated and caused him to have the loom fixed 
so that it would not throw out the shuttle. 

Every dav’s work in the plant is filled with cases just 
like this one in principle. If the scientific method—the 
thoughtful, reasoning method—is used in attacking a 
problem, the answer is usually correct and satisfying, 
whether the problem is one of finding out why a pump 
won’t pump or what is the best way to bore high-explosive 
shells. | 

The trouble usually is that those in charge have not 
the time to sit and think out the right answer. As a 
rule, the supervisory force is so busy getting the work 
done that there is no time to spend in meditation. Medi- 
tation looks too much like loafing. 

It begins to appear, however, that there is a profit to 
be had from so arranging the work among the members 
of the supervisory force as to permit some of them to 
spend their time thinking for the benefit of the firm, 
bringing to bear on production problems their previous 
experience combined with their present thought in the 
same way that an engineer or a draftsman solves an 
engineering problem. In a nutshell this is all there is 
to modern management. 

& 


Cutting Downward in the Lathe 


A visitor in Continental machine shops has undoubt- 
edly seen instances where engine lathes were “running 
backward,” or “cutting downward.” If he inquired the 
reason, he was probably told that the lathe chattered less 
on this backward cut and was run in that way to get a 
smooth finish on the work. To this explanation the 
American probably replied mentally, if not aloud, “Why 
not tighten up the spindle boxes, or grind the tools prop- 
erly, and get rid of the chatter in a workmanlike fashion ?” 

On rare occasions this same practice is seen in Amer- 
ican shops, where foreign-trained workmen, particularly 
French and Swiss, are employed. While the imagined 
comment of the American observer is natural and ap- 
plies here with the same force that it does abroad, it is 
worth while considering just a little further to make sure 
that the European practice is unjustified even from the 
American viewpoint. It probably is justified from Euro- 
pean practice. 

At the outset of such a consideration, we must recog- 
nize one general difference in design between foreign- 
and American-built lathes. With the flat wavs of the 
European-made machine, it is customary to gib the car- 
riage both front and back. American-made lathes are 
commonly gibbed at the back, but not at the front; and 
further, American lathe builders do not arrange spindles 
so that the lathe can be run backward without the dan- 
ger of unscrewing the chuck or faceplate. The only 
exceptions are probably in the field of toolroom or pre- 
cision lathes. That there might be some advantage in 
changing this last detail is shown by the fact that we 
occasionally find chucks or faceplates that have been set- 
screwed to clamp them to the spindle nose. The end of 
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the setscrew is of course provided with a brass plug, or 
“mouse,” threaded the same as the spindle, so as not to 
mar it. 

The construction of the foreign lathe is such that the 
lifting effect on the tool when the lathe is run back- 
ward is taken by the front gib. The hifting effect on 
the tool in the case of American lathes similarly run 
would be resisted by the weight of the carriage and 
apron. 

Turning now to the forces acting on the tool and the 
work, in forward running we have the upward thrust of 
the cut resisted by the weight of the spindle and the 
work, and the pressure of the spindle bearings. The pull 
of the belt is upward. The relative amount of these re- 
sisting pressures and this weight varies with the size of 
piece, size of lathe, cut taken and kind of tool used. In 
small lathes the pull of the belt is undoubtedly sufficient 
to overcome all the others. With Jarge lathes we can im- 
agine a situation where the spindle is floating in its 
bearings—a condition that may easily lead to chattering 
unless the boxes are very tight. 

With backward running, however, or “downward cut- 
ting,” we have the pressure on the cut acting in the same 
direction as the weight of the piece and the weight of 
the spindle. In a belted lathe the belt pull is the only 
upward force. Thus all the forces except belt pull act 
in a way to press the spindle down into the lower halves 
of its bearing instead of trying to lift it out of them. 
Thus there can be no tendency to float. 

An. identical relationship of the forces exists if the 
cutting tool is transferred to the back and the lathe run 
forward as normally. This is a condition of “downward 
cutting.” 

Many older British lathes were arranged so that down- 
ward cutting with a tool on the back of the rest was 
possible. The slide rest was an independent part in many 
cases and was bolted to the saddle, which had a num- 
ber of T-slots so that the former could be secured at 
almost any angle with relation to the work. With these 
rests it was an easy matter to invert a tool and use it 
at the back. 

The ordinary hand-screw machine is an example of a 
machine so designed that cross-slide tools can be used 
both front and back, those on the back cutting down- 
ward. 

These facts, which tend to show that downward cut- 
ting may lead to the practical result of less chatter, 
suggest the question, “May there not be very good rea- 
sons why the Continental machinist sometimes runs his 
lathe backward, odd as it looks to American eyes?” And 
another immediately follows, “Why should not lathes—at 
least small ones for accurate work—be so designed that 
they can be run in either direction, depending upon 
the kind of work to be done?” Or if not in either 


ward cutting with the lathe running forward ? 


How do we know but that there are some kinds of 
work, particularly small, light pieces, that can be ma- 


chined better with a lathe running for downward cutting ?° 


It would surely be a simple thing so to Construct lathes 
that they could be thus operated and still have the tools 
rigidly supported at the proper height. Is not this sug- 
gestion of sufficient importance to warrant considera- 
tion and perhaps experiment. 


SS 


——— 
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Our Industrial Mobilization 


There is a difference of opinion as to the kind of men 
who should be selected ta plan our industrial mobilization, 
Preliminary meetings have been held by the governing 
bodies of some of the five national engineering societies 
invited by President Wilson to nominate men for this 
work, but at this writing no society has announced its 
selection. 

These men, when appointed, will be charged with grave 
responsibility. The success or failure of the present 
attempt to organize the manufacturing resources of this 
country into a unit that will be instantly available for the 
support of our armed forces in a national emergency will 
be in the hands of these engineers. The patriotism of the 
manufacturer will be insufficient to meet such a crisis 
when it comes. In preparing for that time someone must 
have spent many anxious weeks and months of planning. 
Under the proposed plan the state committees selected 
from the ranks of the engineering societies in codperation 
with the present Naval Advisory Board are charged with 
this far-reaching duty. In a great measure the final out- 
come of the project is in the hands of the men yet to be 
appointed. 

The first qualification that they must possess is a record 
that will win the support of manufacturers and the 
American people. They must command respect and con- 
fidence. They must have a wide technical experience in 
manufacturing. They must be men of matured judgment 
and possessed of a far-seeing grasp of present and 
approaching industrial conditions. The amount of work 
to be accomplished is tremendous. Thus each one must 
be so situated that he can divert a large amount of time 
from his regular business, as well as assume the accom- 
panying expenses. The present plan provides that these 
engineers shall work without compensation of any kind, 
and they will not even be allowed traveling expenses by 
the Federal Government. 

This brief analysis of some of the principal qualifica- 
tions of these representative engineers shows that men 
with certain connections must be at once eliminated from 
consideration. Men who are today actively engaged in 
the manufacture of munitions and men who are connected 
with financial interests that have been handling European 
or American munition contracts will never have the confi- 
dence of the American people. The public will, expressed 
through Congress, will not permit American manufac- 
turers to make large profits out of their work for national 
preparedness. Thus any man who is directly or even 
remotely connected with the manufacture of munitions 
today will be looked upon with suspicion; and justly or 
unjustly, his motives would be questioned if he should 
attempt to serve upon any one of these committees for 
the mobilization of our industrial resources. The only 
men who will be acceptable are those who have excellent 
records as organizers or manufacturers, whose patriotism 
is unquestioned and who are entirely free from any direct 
or indirect connection with munition manufacture. 

Upon the national engineering societies is placed a 
grave responsibility in the selection of their candidates. 
Unwise nomination might seriously jeopardize the entire 
plan. 

€ 

If you suspect a man, don’t employ him; if you em- 

ploy him, don’t suspect him.—Chinese Proverb. 


February 10, 1916 


AMERICAN MACHINIST 


257 


Plone TTT TE Tea CCE eee EEE a a En eT Pee eee ee ad 


Shop Equipment News 
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Portable Floor Crane 


This crane is known as the Brownhoist portable floor 
crane and is made by the Brown Hoisting Machinery Co., 
Cleveland, Ohio. It is intended for all-round shop use 
where overhead construction, belting, shafting or the like 


PORTABLE FLOOR CRANE 


Made in three styles: No. 1—capacity, 11 
lift with tackle, 5 ft. 5 In.; overhang, 2 ft. in.; width clear 
between front wheels, 1 ft. 11 in. No. 2, or garage type— 
Capacity, 144 tons; maximum lift, 6 ft. 8% iIn.; overhang, 3 ft. 
1 in.; width clear between wheels, 3 ft.; wheel base, 4 ft. 2% 
in. No. 3—Capacity. 3 tons; maximum Hift with tackle, 7 ft. 
6 {n.; overhang, 3 ft. 1 in.; height over all, 9 ft.; clearance 
between front wheels, 3 ft.; diameter of front wheels, 10 in.; 
swivel wheels, 7 in.; height of truck bed, 11 In. 


tons; maximum 


prevents the use of other tvpes or where infrequent use 
would not justifv installing an overhead system. 

The crane frame and truck are steel castings. The sup- 
porting wheels are large and set well apart, so that the 
crane will not upset by side pulls on the load. A narrow- 
gage swivel truck is provided at the front, fitted with a 
handle for hauling and steering the device. Bv placing 
the handle in an upright position a wheel brake is auto- 
matically applied, keeping the crane stationary while hoist- 
ing or lowering a load. The hoisting is done either with a 
self-contained compact winch or by means of a triplex 
chain block. 

Qn the winch type, which is illustrated, the operating 
handle is so placed as to be turned without interfering 
with any load. The winch has wire-rope drum, large cast- 
steel main gear, cast-steel pinion, all-steel shafts and is 
titted with substantial ratchet and pawl hoist-check and 
with steel hand cranks. The bottom tackle block is of 
-teel plate, side type, with one large sheave and drop- 
forged swivel hook. The tackle is arranged for either 
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two-part or three-part rope, and the top sheaves are sup- 
ported directly on the frame and housed in one-piece rope 
guards. 

& 


A Heavy Pneumatic Spring- 


Banding Press 

The machine shown is especially designed for railroad 
and commercial spring-manufacturing and repair shops 
that are not equipped with hydraulic power. 

It is operated by compressed air, the cylinders being of 
such size that with air pressure of 100 lb. a pressure of 
60 tons is exerted on the rams. By means of both hori- 
zontal and vertical rams a positive and known pressure 
is exerted on the spring band, which insures uniform and 


MACHINE: 
Capacity, 60 tons; diameter of cylinders, 16 in. 


PNEUMATIC SPRING-BANDING 


rapid work. Each machine is furnished complete with 
three-way hand-operated valves and the necessary pressure 
gages. 

The machine is a recent product of Joseph T. Ryerson 
& Son, Chicago, Tl. 


* 


Gear Pump for Lubricants 

At first sight the gear pump shown assembled and in de- 
tail differs but little from similar types on the market. 
This pump, however, has heen designed and made with un- 
usual care. All parts are interchangeable. 

The cast-iron body is accurately bored in a special fix- 
ture. The pulley shaft runs through a bronze packing 
gland machined true with the adjusting nut. This nut 
is large and so placed as to be easily reached with an 
ordinary wrench at any time without the necessity of dis- 
turbing the pulley. The gears are made of steel, pack 
hardened, and then the shafts and ends of the gear teeth 
are carefully ground to size. 
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The outside diameters of the teeth are ground to fit 
the pump bores. The grinding is all done true with the 
gear pitch, so that the meshing is as perfect as possible 
when assembled in the pump. Screw oil holes are placed 


GEAR PUMP FOR LUBRICANTS 
Gears, 1% In. in diameter by 1% in. long; shafts, % in. in 


diameter; body, 4% In. high, tapped for 
3 in. in diameter for 1l-in. belt 


%-in. pipe; pulley, 
on each side of the drive shaft, so that it can be properly 
oiled no matter what the position in which it is placed or 
what liquid is pumped. Various-sized bases or bolting 
flanges are furnished to suit conditions. 

These pumps are manufactured by the Stevens Manu- 
facturing Co., Dayton, Ohio. 


es 


Handy Combination Tool . 


The tool shown is designed to meet the requirements 
of both a screwdriver and hammer. 

In the position shown, with the handle turned to form 
a T, the tool can be used as a hammer, and the T-handle 
provides increased leverage for use as a screwdriver. 

The handle is slotted so that when use as a straight 
screwdriver is preferred, the knurled handle 


may be 


COMBINATION SCREWDRIVER AND HAMMER 


sprung over the flat shank to furnish a_ well-fitting 
straight handle. 

This tool is made in a number of sizes by the Crescent 
Tool Co., Jamestown, N. Y. 
"3° 
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Portable Electric Butt Welder. 


The electric butt welder here shown has about the pro- 
portions of an ordinary typewriter and is intended for 
welding iron, steel, copper, brass, or semiprecious metals. 
Its small size and weight make it easily portable. 

The two levers shown upright at the top operate eccen- 
tric bushings and are for adjusting the jaws, or clamping 
devices, used to hold the work to be welded. The lever at 
the right is for upsetting the material, and at the same 
time the current is switched on by simply twisting the 
handle. The two knobs projecting from the front, toward 
the left. are for adjusting the table. By moving them in 
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PORTABLE ELECTRIC BUTT WELDER 
Largest diameter of stock that the machine will weld. 


ys in. round, or equivalent in other shapes: maximum amper- 
age, 15; size of base, 14x16% in.; height of base, 10 In.; height 
over all, 18 in. 
or out, the table is raised or lowered, or moved back and 
forth in a horizontal plane. This permits a very accurate 
adjustment for welding the finest material. 

The machine is made by the Detroit Electric Welder 
(‘o., Detroit, Mich. 

“€ 
Horizontal Drilling Machine 


The machine shown was designed for drilling 18- 
pounder high-explosive billets. On this class of work the 
chief advantage claimed for the horizontal type of 


HORIZONTAL SHELL-DRILLING 


MACHINE 
Tight and loose pulleys, 16x3% in.; power required, 


approximately 5 hp.; speed, 600 r.p.m. 
machine is the ready manner in which the chips free 
themselves from the hole, thus avoiding a binding action 
on the drill. 

A quick-return shell vise is operated by means of a 
foot treadle and belt drive. The feed is automatically 
cut out by means of a trip-rod on the side of the machine. 
A movable stop operates to cut out the feed when the 
required depth is reached. This machine is made by the 
A. R. Williams Machinery Co., Toronto, Canada. 
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Heavy-Pattern Engine Lathe 


In the design and construction of the lathe illustrated 
the aim was to provide capaci ty for the utilization of high- 
speed tools. 

The bed has one large V in the front and one flat way 
in the rear for the carriage. The geared headstock, with 


HEAVY-DUTY SINGLE-PULLEY ENGINE LATHE 


——— 


AMERICAN MACHINIST 259 


The feeding mechanism is by a spring so arranged that 
it has the same effect as if a weight were used, giving a 
uniform pressure on the blade throughout the entire cut, 
the pressure being instantly changed and controlled by 
a lever on the left-hand side of the machine. When the 
lever is down, there is no pressure on the blade; when 
at the top notch, a pressure of 125 Jb. 
is provided. The automatic lifting 
mechanism is also by spring, the saw 
frame being overbalanced by — this 
spring. On the main ghaft is a cam 
that allows the feeding spring to act 
only on the cutting stroke, at the end 
of which the cam releases the feed. As 
the saw frame is overbalanced, it auto- 
matically raises and clears the blade 
from the cut until the end of the return 
stroke, at which point the cam again 
allows the feeding spring to come into 
action. It will be noticed that both the 
feeding mechanism and the automatic 
lift have the same action ax by gravity, 
or if a weight were used, and are there- 
fore positive in their action. 

The feeding mechanism is controlled 


Swing over bed, 18 in.; swing over cross-slide, 9% In.; distance between centers, by the belt shifting lever. When thie 
3 : 


6 in.; drive pulley, 12x61 in.; length of carriage bearing on bed, 30 


single-pulley drive, affords two speeds in the head, which 
with two speeds on the countershaft furnish a four-speed 
machine. 

The spindle bearings are self-oiling by means of rings 
from a reservoir beneath, The apron is made in a com- 
plete double-wall or box section, giving all studs and 
shafts an outboard bearing. The feed drive consists of 
two steel sprockets and chain. The feeds, per revolution 
of spindle, are 0.020, 0.040, 0.060, 0.080 and 0.100 in. 

The machine is built with any length of bed, from 
8 ft. up, by the Standard Lathe and Tool Co., Cleveland, 
Ohio. 


High-Speed Power Hacksaw 


It will be observed that full cabinet construction is 
Irovided in the high-speed hacksaw machine shown, At 
che bottom of the cabinet is formed a tank for the cutting 
compound, the pump for circulating which is located 
inside the rear end of the cabi net. The cutting compound, 
after flowing on the blade and the work to be cut, is 
collected, together with the chips, in a separate pan 
located inside of the door in the cabinet, shown on the 
right-hand side of the machine. In this pan the com- 
pound is separated from the chips, is turned back into 
the bottom of the cabinet and again circulated. 

The saw blade, which travels in a center line of the 
saw guide and connecting-rod, thus eliminating any 
tendency toward side pull, is clamped solidly in a special 
clamping device and secured at each end with straight 
steel hardened pins. The saw table has T-slots on each 
side of the vise used for clamping down any work of 
irregular shape. This vise ig quick acting, having 1 in. 
of screw adjustment. The screw is inclosed, to protect 
it from damage. A special quick-acting attachment that 
prevents the jaws from tilting is also provided for cutting 
short pieces. 


belt starts to shift, the machine 
begins operation. The feed docs not come into action 
until the belt has been shifted three-quarters of its move- 
ment, at which point the feed mechanism is thrown into 
action. This allows the cutting compound to get on the 
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HIGH-SPEED POWER HACKSAW MACHINE 
Capacity, 6x6 in.; tight and aay pulleys, 3x16 in.; main shaft, 
n. 


blade and the work to be cut, before any feed pressure is 
applied. It also allows the operator to apply a little 
pressure on the blade by pressing down the handle, shown 
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on the saw guide, until the machine has made a few 
strokes, thus avoiding the likelihood of stripping the 
teeth. If preferable, the feed can be entirely released by 
dropping down the feed lever on the left-hand side of the 
machine. By gradually raising the lever the pressure is 
also gradually applied on the blade, so that it has a 
chance to start without being forced sidewise. This pro- 
vides an extremely sensitive feed. 

The dropping of the saw frame, in case of blade break- 
age, is eliminated in this machine. In case of such 
accident the feeding is increased until the saw has finished 
its cut, when the machine js automatically shut off in the 
regular manner. As the feeding mechanism is controlled 
by the belt shifter, the feed is always released before the 
machine stops, allowing the saw frame to rise automat- 
ically. Both height and depth gages are provided. The 
bearing on the saw frame, which travels in V-shape slides, 


Is 114% in. long. 


This machine is the latest model of the Peerless 
Machine Co., Racine, Wis. 
& 


Sand Blasting Helmet 


The sand-blasting helmet shown was designed to afford 
complete protection to the operator and at the same time 


SAND-BLASTING HOOD 


avoid any inconvenience owing to weight, impaired vision 
or difficult breathing. 

The free admission of air is permitted by finely 
screened openings, while a glass partition of the front 
opening provides clear vision. 

The helmet is a recent product of the Multi-Metal 
Separating Screen Co., 17 East 131st St., New York City. 

cS) 


Hand Miller with Weight Feed 


In the hand miller shown the knee is of the box type, 
designed to provide rigidity and to afford protection to 
the vertical adjusting screw, thrust bearings and bevel 
gears. The lower end of the vertical adjusting screw is 


protected by the hollow upright part, which supports the 
vertical adjusting-screw nut. 
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Feed weights are provided to be hung on the handles 
shown. 

The general design and construction of the machine 
are apparent from the illustration. The top of the table 
can be brought up on a level with the center of the 


HAND MILLER WITH WEIGHT FEED 


Dimension of table Inside of oil pocket, 4x20 in.: dimension 
of table outside, 7x24 in.; adjustment of table under spindle, 
15 in.; hole in spindle, No.9 B. & S. taper. 
spindle. The cone pulleys, % and 10 in. in diameter, 
provide four spindle speeds. The hand lever provides 
a table feed of 6 in., while the crank furnishes a 14-in. 
feed. 

The machine is a late product of the Standard Engi- 
neering Works, Pawtucket, R. I. 


°° 


Machinery for Shell Work 


Among the interesting machinery developed for the 
manufacture of shrapnel and high-explosive shells is the 
line of special machines brought out by the T. H. Syming- 
ton Co., Rochester, N. Y., who occupy a unique position 
on account of including a machine planned especially for 
each operation. This line of machines has been designed 
of well-known mechanical elements, with the sole purpose 
of having each machine perform its separate operation in 
the shortest possible time. 

They are designed to carry through the operations on 
forged shells in the following sequence: Cut off the open 
end and take out the burrs caused by the cutting-off 
tool; grind the closed end square; nick the open end for 
driving center; center the closed end; first rough-turn, 
second rough-turn; bore and finish the inside of shell: 
rough-face the closed end or base; face the closed end; 
finish the base and rough out the band groove; put the 
undercut and wave in the band groove; bore, ream and 
tap the nose; finish-turn the outside of shell; turn the 
copper band. 

As will be seen, the construction of the machines 1s 
simple, using large bearings, rigid holding chucks and 
well-supported cutting tools. Nothing has been spared 
to make the machine rigid, and nothing has been wasted 
In unnecessary finish, 
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FIGS. 1 TO 5. 
Fig. 1—Chucking machine. Fig. 2—Ring-wheel grinder. 


The spindles of the lathe are of cast iron 6 in. in 
diameter, and both the front and rear bearings are 6 in. 
long. The spindles are ground so as to lay the iron in 
the direction it is to run in the bearing, and high-grade 
babbitt bearings are provided in all cases. The chucks 
form an integral part of the spindle, some being of the 
hinge or flap variety, while other are split and drawn 
together by a collar or sleeve. The machines are heavy, 
ranging in weight from 1,500 lb. for No. 1 to 2,100 Ib. 
for No. %. One interesting and time-saving fixture seen 
on all the machines is a wrench-holding bracket so placed 
that the operator need Jose no time. It also eliminates 
excuses for mislaying the wrench. 

Machine No. 1 grips the drop forging in the hinged 
chuck, which has three hardened jaws and holds the 


SPECIAL SINGLE-PURPOSE MACHINES FOR SHELL OPERATIONS 


Fig. 3—Drop-hammer. Figs. 4 and 5—Centering machine 


work easily in spite of inequalities of the forging. The 
cutting-off tool is 14 in. wide by 2 in. deep and solidly 
supported, as can be seen. The cutting-off point is gaged 
from the bottom of the inside of the shell, the gage rod 
also supporting the burring tool, shown. This removes the 
burr left in cutting off. The closed end is next ground 
on a ring wheel, No. 2, so as to be square with the bore. 
The shells then go to the drop hammer, shown by No. 3, 
and the open end is placed over a burr containing chisels. 
A stroke of the hammer on the closed end produces 
ratchet-shaped nicks in the end of the shell. These nicks 
center the shell very accurately and afford a powerful 
drive for the outside turning operations, which follow. 
The shell next goes to the centering machine, shown 
by Nos. 4 and 5, the tilting mandrel allowing it to te 
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FIGS. 6 TO 11. SPECIALIZED EQUIPMENT FOR SHELL-MACHINING OPERATIONS 


Fig. 6—Rough-turning body machine. Fig. 7—Boring machine. 


Fig. 8—Rough-facing machine. 


Fig. 9—Base-forming and 


finishing machine. Fig. 10—Waving and undercutting machine. Fig. 11—Nose-forming and reaming machine 
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easily slipped into place. ‘The mandrel has expanding 
jaws at the end, to center the closed end of the shell, 
while the cone lines up the open end. The tilting of this 
mandrel is controlled by the foot treadle, the handle just 
below the shell locking the mandrel into drilling position. 

Turning comes next, the shell blanks being driven by 
the special spur on No. 6, which permits the tool to pass 
over the entire length of the shell. Two %4-in. square 
turning tools are used, one at the front and the other 
behind. They are held in adjustable steel holders that 
ure bolted to the lathe carriage. The front tool leads, 
and takes the heaviest cut, the second tool following about 
¥% in. behind. This makes it possible to hold the turning 
size within close limits. 

Boring is done on machine No. 7, the boring tools being 
held in a very substantial cross-slide instead of the usual 
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lathe spindle, just behind the chuck. The undercut is 
secured by the form shown at the end of the bed, which 
gives a side movement as the tool is moved into the cut. 
The waving tool is supported at the back of the machine. 

For forming and reaming the nose, machine No. 11, 
which closely resembles No. 7, is used. The shell is held 
in a four-jawed spring chuck, and provision is made for 
four bars in the cross-slide. It is rough- and finish-bored, 
tapped and undercut. 

The finish-turning is done in the lathe shown in Fig. 
12. The shell is held and faced by a four-jawed spring 
chuck, and at the nose by a quick-acting tail center, a 
centering plug being used in the shell. The tool is guided 
bv a hardened pin that is held by a heavy spring against 
the steel eam, or form, at the back of the machine. An 
automatic quick-change speed device is provided to give a 


FIG. 12. FINISH-TURNING LATHE 


turret. The shell blank is gaged from the open end by 
a stop on the chuck guard and a spring plunger at the 
bottom of the hinged three-jawed chuck. The cross-slide 
carries three tools, the first for boring and the others for 
rough- and finish-reaming. One tool bar may be used 
for form boring, and in this case the cross-slide is guided 
by a hardened roll held against the steel cam, or form, by 
a heavy spring at the back of the machine. The heavy 
pressure required for finishing the bottom of the shell 
ix accomplished by a powerful handwheel provided 
especially for this purpose. 

The shell is then reversed in the three-jaw hinged 
chuck shown on No. 8, closed and rough-faced. The 
facing point is gaged from the bottom of the inside of 
the shell by a stop rod, which is fastened in the bottom of 
the chuck. As will be seen, the tool holder and cross-slide 
are rigid, a 34-in. square turning tool being used. 

Machine No. 9 is very similar, but has a different tool 
arrangement for finishing the base and also forming it. 
The blank is gaged as before, a 14-in. square tool being 
used for finishing and a small tool for roughing the band 
groove and finish-turning the base of the shell. A two- 
specd counter is used on this machine to give a slower 
speed for the form turning tool and a fast speed for 
facing the smaller diameter. 

Waving and undercutting are done on machine No. 10, 
the waving tool being controlled by a cam direct on the 


FIG. 13. BAND-TURNING MACHINE 


life feed over the nose and bourrelet, and a passage over 
the body of the shell as far as the band groove. 

After the copper band has been swaged in place, the 
shell goes to machine No. 13, where it is held by the base 
in a spring chuck and again supported as for fintsh- 
turning. A form tool is used at the front for rough- 
turning, and there is a shaving tool on the inclined slide 
at the back for the finish. A burring tool is also provided 
for scraping away the small fringe or sharp edge left by 
the finish tool. 

On shells with curved noses a lathe with a split chuck 
is provided, the cross-slide carrying two tools of the 
desired form. Taken altogether, this group of machines 
makes a very complete set for handling all the various 
operations on the 3-in. shell. These machines are also 
made for larger projectiles, the spindles and other parts 
being proportionately heavier. 

me 


Personals 


Leslie B. Stauffer, for many years arsociated with the 
Warner & Swasey Co., Cleveland, Ohio, has become secretary, 
succeeding Frank A. Scott, who was recently elected vice- 
president and treasurer. 

Charles F. Scribner, a frequent contributor to the columns 
of the “American Machinist,” until recently production enxgi- 
neer with the Colt’s Patent Fire Arms Manufacturing Co., has 
become assistant superintendent of the Cleveland Twist Drill 
Co., Cleveland, Ohlo. 
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IRON AND STEEL 


Pig Iron—Quotations were current as follows at the points 
and dates indicated: 


Feb. 4, Jan. 7, Feb. 5, 

1916 191 1915 
No. 2 Southern foundry, Birmingham.$15.00 $15.00 9.50 
No. 2 X Northern foundry, New York 19.75 19.50 4.25 
No. 2 Northern foundry, Chicago.... 18.50 18.50 13.00 
Bessemer, Pittsburgh .............. 21.45 21.95 14.55 
Basic, Pittsburgh ...............05. 18.70 18.95 13.45 
No. 2 X, Philadelphia............... 20.00 19.75 14.25 
NO: 2). Vall@Y occa ck deen cee edaean 18.50 18.50 13.00 
No. 2 Southern, Cincinnati.......... 17.90 17.90 12.40 
Basic, Eastern Pennsylvania........ 19.50 19.50 13.50 
Gray forge, Pittsburgh............. 18.45 18.45 13.45 


Steel Shapes—The following prices in cents per pound are 
for angles 3 in. by % in. and larger and tees 3 in. and larger 
from jobbers’ warehouse, New York: 


Feb.4, Jan.7, Feb. 5, 
1916 1915 1915 
Steel angles, base.............0.008. 2.60 2.50 1.85 
Stee] T’s, base.......... cw ee cee 2.65 2.55 1.90 
Machinery steel (bessemer)......... 2.60 2.50 1.80 


Steel Sheeta—The following are the prices in cents per 


pound from jobbers’ warehouse, New York: 
Feb. 4, Jan. 7, Feb. 5, 
1916 1916 1915 
No. 28: DIACK 4-54-4504 oh oA aww ees a ee 3.50 3.35 2.60 
NO. °26., DIACK..:444-c.evb swears se 6k ees 3.40 3.25 2.50 
Nos. 22 and 24. Black «.4.0 ccs cen es 3.35 3.20 2.45 
Nos. 18 and 20 block..............6. 3.30 3.15 2.40 
No. 16 black........ Se hee eee 3.45 3.10 2.35 
NO. 14 Bla CK i460 oto bs eae a bas 3.35 3.00 2.25 
INO: (D2 DIA CK sions scoie ee costo ndce-ades «eed 3.30 2.90 2.20 
No. 28 gwalvanized...........0-eceeee 5.50 5.50 3.50 
No. 26 galvanized............2..00800- 5.20 5.20 3.20 
No. 24 galvanized.........c. cee cee 5.05 5.05 3.05 
Swedish (Norway) Iron—This material sells at $4.50 
Dae per 100 lb. f.0.b. New York. In coils an advance of 50c. is 
charged. 


Cold Drawn Steel Shafting—From New York warehouse 
to consumers requiring fair-sized lots the price is 15% off list. 


Bar Iron—Prices are as follows in cents per pound at 
the places named: 


Feb. 5, Jan. 6, 

1916 1916 
Pittsburgh, mill. \is¢e sew esis hea ew Chess 2.10 1.80@1.85 
INOW WORE 2 o-oo u-6. & a ee he a ee aw pa Ne 2.20 2.00 @ 2.07 
From storehouse, New York............. 2.50 2.40@ 2.50 


Standard Pipe—On carload lots f.o.b. Pittsburgh, the dis- 
counts follow: 


m—Black——,_ -—-Galvanized 
Feb. 5, Feb.5, Feb.5, Feb. 5, 

1916 1915 1916 1915 
%- to 2-in. steel butt welded 76% 81% 601%% T2%% 
214- to 6-in. steel lap welded 75% 80% 594% T212% 


At these discounts, the net prices In cents per ft. follow: 
Diameter, In. 


MG nul gas ae ae ek ea ele ale AS 2.76 2.20 4.54 3.15 
error re ee Ce ee eer ae 4.08 3.24 6.72 4.67 
LG eee RN hs aes Se Bape ks 5.44 4.38 9.09 6.30 
LUG d titanate A Rw meelerin Shing Soke a 6.60 5.26 10.86 7.55 
selon ae Si geal base COS va. iaoaial Ratan ate i's 8.88 7.05 14.62 10.15 
Oke: (PAGS bie ee eae el ee MEER 14.63 11.70 23.69 16.70 
\ eee ore ere a ee ee eee 19.13 15.25 30.98 21.80 
CT eT Re re Se re ee ee 27.25 21.80 44.05 31.00 
ae ee ee ee re ere, 37.00 29.60 59.94 42.20 
Ge chutes bale eratndirata Gas Sah cele 48.00 38.40 77.76 54.60 

METALS 


Old Metals—In New York, the following are the dealers’ 
purchasing prices in cents per pound: 


Feb. 4, Feb. 5, 
1916 1915 - 
Copper, heavy and crucible.................. 21.00 12.10 
Copper, heavy and wWire............ 0.000 e eee 20.50 11.75 
Copper, light and bottoms.................... 17.50 10.50 
lead: NGAVY #26i4eco5 Sees Gorh SORe te oe LS 5.00 3.20 
Lead. VGA kee eis FCs EEC aes Hale Bek Sees 4.50 vex 
Brass, NAVY 66 4ss 46 oSe0 Sh obs ee ES GRE aks 13.25 8.25 
Brass, ae Ais ee hte ce he esa tg ta ai Aeraae era a a es electra, ouas SOUR 10.50 6.75 
No. 1 yellow rod brass turnings.............. 12.50 Sie 
DANE: chow duck Wig. «iat te Qeund ead a, OM ae, Ha ee 12.00 4.50 
Antimony—For spot delivery on Chinese and Japanese 


brands the quotation is at 42.50c. per Ib., duty paid. 


Miscellaneous Metals—The present New York quotations 
in cents per pound, with a comparison of practically a month 
and year ago, are as follows: 


Feb. 4, Jan. 7, Feb. 5, 
1916 1916 1915 
Copper, electrolytic (carload lots)... 26.00% 24.00 14.75 
PL AAL vee easel d, Wed eae ee hn Ain oa nan Grae & 41.75 41.00 37.00 
TGQ oe Ge eS hah ke a dt Gerke es 6.10 5.90 3.70 
SDEItELr: ke <chee eae ee Se bv ew 19.50 18.00 8.25 
Copper sheets, base................ 32.00 30.00 19.25 
Copper wire (carload lots).......... 32.00 30.00 15.25 
Brass rods, base.................260. 38.00 35.00 14.75 
Brass pipe, base..................... 43.00 38.00 15.75 
Brass sheets .............00c eevee 38.00 35.00 15.50 
Solder % and % (case lots)......... 26.00 26.50 24.50 
ST. LOUIS 

DiGGG. 6 hice e ees Leeks aa 5.95 Spelter .......scccceeses 19.50 


*This quotation is for delivery in June or later. For 


earlier delivery 27.50c. is asked. 


Babbitt Metal—In New York, quotations are as follows 
in cents per pound: 


BGSE (Bradee 6k sed See eh ee ee eS Oe ea 
Commercial grade 


55 @ 60 
25 @ 30 


Ce ee 2 2 


Monel Metal—The following are the prices ‘'n cents per 
pound for mi}l lengths 8 ft. and over: 


10,000 6,000 2,000 Less Than 
Lb. Lb. Lb. 500 Lb. 500 Lb. 
ofa Size ofa Size ofa Size ofaSize ofa Size 


Size, In. and Over and Over and Over and Over and Over 
Rounds—Squares 
to s5..... 31.50 32.00 32.50 33.00 36.00 
to &..... 31.25 31.75 32.25 32.75 35.75 
to 1%..... 31.00 31.50 32.00 32.50 35.50 
lly to 2%..... 31.75 32.25 32.76 33.25 36.25 
Rounds 
3 to 3y,..... 32.50 33.00 33.50 36.00 37.00 
Squares 
SO cota tie eee 32.50 33.00 33.50 36.00 37.00 
Rounds 
3% to 3]%..... 32.25 32.75 33.25 35.75 36.75 
Squares 
37g to 31%..... 32.25 32.75 33.25 35.75 36.75 
Rounds—Squares 
4 to 4}3..... 33.00 33.50 36.00 36.50 37.50 
5 to Gf? ses. 36.00 36.50 37.00 34.50 38.50 
7 36.50 37.00 37.50 38.00 39.00 
Flats 2.46 esau 32.50 33.00 33.50 36.00 37.00 


Flats not rolled wider than 6 in. or less than % in. thick. 

Nice ata bars 2c. per lb. over corresponding size of round 
rods. 

For cutting to any specified length not shorter than 1 ft. 
add lic. per Ib. 

The scrap allowance is 18c. per lb. delivered at works. 


SHOP ACCESSORIES 


Carriage Boltsp—On *% by 6 In. and smaller 60 and 5°; 
off list is allowed; for larger and longer sizes 50 and 5% off 
list is charged. For fair-sized orders from New York ware- 
house the following net prices at this rate would be charged: 


——_———-Diameter-————____—__ 


Length, In. y% Ys % 18 % 5 M% 
TSG. - Wetaee owes $0.38 $0.53 $0.72 $1.05 glace See é 
De a i phe te ne 41 08 tS 1.14 ere are ee 
Se geen ics ate Ras .46 .62 .84 1.24 $1.54 $2.73 $4.04 
Oe. se a tee es 49 67 .90 1.33 1.68 2.91 4.28 
ee. Gia ayo ela el eee .03 il 97 1.43 1.81 3.09 4.51 


Machine Boltsa—From New York warehouse, the b 
price for fair quantities are as follows: From % In. by 4 In. 
and smaller, 60 and 10% off Hst is discounted; for larger and 
longer sizes up to 1 in. by 30 in., 50 and 1092 is allowed. At 
this rate prices per 100 are as follows: 


Length, In. 1% % Bi % % 1 In. 
Re pk OE. ERS $0.61 $0.86 $2.34 $3.47 $4.73 $6.80 
ee ce ie ta see te os .64 92 2.5] 3.71 5.04 7.20 
D8 ite tae he. So ee 67 98 2.68 3.96 5.36 7.61 
Bi pel dicthVae te At Les ate 70 1.04 2.85 4.21 5.67 8.01 
BG. ae eet oe ee aw 73 1.09 3.02 4.46 5.99 $.42 


Base prices on other sizes would be as follows: 1% and 1% 
in. by 3 in. and up to 12 in. take 40°% off list. On longer 
lengths a special pound price is quoted. For cold punched 
square nuts, 40° is discounted from list; for hot pressed 
hexagon nuts up to 1 in. by 30 in., 50%: up to 1 In. diameter, 
cold punched nuts, 40%. Buttonhead with hexagon nuts, 40° 
off list, as do hexagon head with hexagon nuts. 


Bolt Ends with hot pressed nuts sell at the base price 
of 50 and 10% from list price. This is for fair-sized orders 
from New York warehouse. 
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Nuts—On hot pressed nuts $3 off list is allowed and on 
hexagon $3.20. At this rate the base price per 100 lb. far fair- 
sized orders from New York warehouse is as follows: 


Hot Pressed Square Hot Pressed Hexagon 


Short Short 
Diam. Blank Tapped Diam. Blank Tapped 
Mie rte Sik alent hee ag emedes $12.00 % ........... i $17.70 
ele lp aNacie eva les $8.00 9.50 Be eee te axe 11.30 
Caran ce 6.00 6.90 (evebavawe o S00 7.40 
Sop hea Be Sh a oul cal 5.00 5.70: 1% ..44se0c%08. 520 5.80 
Th Site aes anaes 4.50 4.90 lye. 1%, 133, 2 5.10 5.70 
1 ys. 15, 113, 2 4.40 4.80 au aca eae hee 5.20 5.90 
i A a ON 4.50 5.00 235% ........... 5.50 7.30 
OR a ene 4.80 5.40 


Semifinished nuts are sold at 70 % from list price. 


On cold punched square nuts $3 from list is deducted and 
on hexagon $3.75. At this rate the base price on fair-sized 
orders from New York warehouse is as follows in cents per 


pound: 
r-—— Square —, cr He xagon-—_, 
Bolt Blank Tapped Blank apped 
Me a wae eee eee aera ee nes 17.00 19.00 23.25 25.75 
& PR eT ee mere enn ce 15.00 16.50 20.25 22.25 
Ai es He Wea aOR eR ee 11.50 12.60 14.75 16.35 
A caus sete O) Pieters eemen sears 11.00 11.90 14.25 15.55 
Wa Aaa ance eee tdgrehs 8.30 9.00 10.25 11.25 
ede eeder lat aty Sprigt at Se cthaugt aca ir 8.30 8.90 10.25 11.15 
Hee Peel S ahaa er ees 7.00 7.50 8.75 9.45 
* Pir Snes Gates ase eaten 6.70 7.10 7.65 8.25 
We chs anh ae ta tase woaiah Wis aceasta cece 6.60 7.00 7.35 7.95 
Fb setiaste ora ae ig rcerse p te eset wece eb acd 6.60 7.00 7.35 7.95 


The base price for fair-sized orders of case-hardened nuts 
from New York warehouse is 70% from list price. 


Rivets—The following are the base quotations for fair 


quantities from New York warehouse: 
Discount 
from List 
Steel ,, and smaller........ bee 626s See eeeeces 6S and 10% 
Tinned Sanh tate Ado ahaa get eee nl eas Y tatacg ete coccsceeee G65 and 10% 
Price 
per 100 Lb. 
Button heads, %, %. 1 in. diam. by 2 in. to 5 In...... $4.25 
Cone heads, same s8ize8.........66- eee ee ee ey ee 4.35 
Extra 
per 100 Lb. 
1% to 1% in. long, all diameters........... eSere eee’ $0.25 
SM in. Giame@ter 40os66 ok Saeed ke Lie Osea ek eRe e es 0.15 
Me in ARINC Ol iia Se kee os ee Ae ee Ba aenias 0.50 
1 in. long and shorter..........cscccevccceee eee ee 0.50 
Longer than 6 In......... sri eo sgrig Culpa a Nese ies stares tg ayer se 0.25 
Less than KegsB.......... cece svecncenvecees ace a es aces 0.50 
Countersunk heads ........cescccrees bie eho eee ees 0.50 


Wrought Washers—From New York warehouse, the base 
price on fair-sized orders is $4.50 from list price. At this rate 


the following prices per 100 Ib. hold: 
Diameter, In. Diameter, In. 
er ge ee ee $9.50 LU ccc ccc se sccsccsess 94.80 
i “ules bute Geog Rao A eds Bai wR 7.70 MO aleente god ae eopereik 4.70 
Me le eiep te ehh ak Ble ee 6.90 ) A Tee Lea ere eer 4.60 
D2 osha Saceracgne at ahinown eh as 6.00 214, 24%, 2%.........- 4.50 
Ue 6 ils Baa ee Oe 5.30 3%, 4, 4%, 4%.. 5.00 
VIG deo ack ee acon aonen 4.90 B, 3%, SMe.wevvsescecs 4.70 


For cast-lron washers, the base price is $2.50 per 100 lb. 


Coach or Lag Screws from New York warehouse sell 
at 65 and 10% from list. This is for fair-sized orders and at 
this rate the following net prices per 100 hold: 


Length, ——————_Conical or Gimlet Point—————_—_—__,, 
In. ¥%¥and*, %*% Ye % fand®% % % 1 
Te: Siew wads $0.69 $0.85 $0.99 $1.18 wince apace er doce 
Bas aS e eR 77 .93 1.09 1.29 $1.89 Gee ie Sally 
DS ep. ahie. bbb .83 1.01 1.19 1.41 2.05 $2.90 Ries es 
Bo ees eee es -90 1.10 1.29 1.52 2.21 3.12 $4.73 here 
Boe Nig erect ares .96 1.18 1.40 1.63 2.36 3.34 5.04 $6.93 
| ee er ee 1.02 1.26 1.50 1.75 2.52 3.56 5.36 7.34 
Ale: ya sas 1.09 1.34 1.60 1.86 2.68 3.78 6.67 7.75 
Se | glbe aaron 1.15 1.42 1.70 1.98 2.84 4.00 5.99 8.16 
ih ee 1.21 1.51 1.80 2.09 2.99 4.22 6.30 8.57 
CW  wiieak Sieg 1.28 1.59 1.90 2.20 3.15 4.44 6.62 8.98 


Tap Bolta—The following prices are base per 100 for fair- 
size orders of tap bolts with hexagon heads, delivered from 
New York warehouse, the present discount being 25% from 


list: 
ad 3 ; 

o ———-- ameter————-——__—______, 
Screw ly fe Ky Ve 5% ¥% % 1 
ty $0.73 $0.95 $1.11 $1.32 $1.65 $2.47 $3.47 $4.95 $6.60 
1%, 86 1.03 1.17 1.39 1.73 2.57 3.59 5.12 6.81 
2 91 £1.05 1.23 1.47 1.82 2.67 3.71 5.28 7.01 
2% 95 1.10 1.29 1.54 1.90 2.77 3.84 5.45 7.22 
oly 99 1.15 1.34 1.62 1.98 2.87 3.96 5.61 7.43 
2% 1.03 1.20 1.40 1.69 2.06 2.97 4.08 5.78 7.63 
3 107 1.25 1.46 1.77 2.15 3.03 4.20 5.94 7.84 
3 -» 1.30 1.52 1.83 2.23 3.17 4.33 6.11 8.04 
3'4 ee eee 1.58 1.91 2.31 2.27 4.46 6.27 8.25 
3%, eats wee )23 2.99 2.39) 3.37) «4.58 6.44 8.46 
4 fade ass aie ... 2.47 93.47 4.70 6.60 8.66 

Cepper Rivets from warehouse, New York, sell at 25 and 
5°, off list and burs at 24%% the net list price. 


Nalis—Wire nalls f.o.b. Pittsburgh sell at $2.20: galvan- 
ized 1 in. and longer, $4.20, and shorter, $4.70. These prices 
are to regular customers and delivery is made at the mill's 
convenience. 
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Turnbuckles—From New York warehouse, on sizes smaller 
than 1% in. diameter, sy off list is charged, and on 1% up 
to 2 in. diameter 40%. t this rate prices follow: 


Size Size Size 

er ar $0.20 5) Seer eo $0.38 1G. eit $0.90 

i sie artarin aes wk Ve Seek seek .44 15% ......... 1.05 
hip lS cava iaete cat .23 TAG: 4 etenees .50 ie ee 1.20: 

Be ge ual atega ates .25 » i es .75 Be Fiee iid Slo cantane 1.35 

a. ce ae e he .32 re eee ee 83 Dy” teats 1.59 


These prices are for buckles having right and left stub 
ends and with openings between the heads measuring 5% In. 


MISCELLANEOUS 


Welding Material (Swedish)—Prices are as follows in 


cents per pound f.o.b. New York: 
Welding Wire Cast-Iron Welding Rods 

» 44, ts. \, da j' Siseiterie 8.50 yy by 19 in. long Hele ele oe 22.00 
©. 8, 7 and No. 10.... 925 % by 12 in. long....... 26.00 
Ye eeee cette ette ees 10.00 & by 19 in. long....... 20.00 
cae ences poste ans % by 21 in. Iong....... 20.00 
Ng Mf and as-----+ 1209 Vanadium Wire in Coils or 

NO: 20 co kde dens Shakes 16.00 Sticks 
NS ety hip esdue ey ctsianeesuaecenes: 15.50 
Special Welding Steel Be ia teat in ee 15.00 
W aemigidivis i bia ete S8.00- Bhs oon chav ecbaieedscone 14:00 
Stet heat catachedlibnata satel $0.00 fy wc. ce cee cece esceeceee 12.00 
Use eN a gine “aura ear ate eae ass 28.00 ,, and larger........... 11.00 


These prices are subject to change according to quantity 
and shipment desired. 


Seamless Drawn Tubing—The base price per pound from 
New York warehouse is 39c. for brass and 39.50c. for cop- 
per. For immediate stock shipment 3c. is added, which gives 
the following quotations: 


¢—Copper r-—— Brass —~ 

eb. 4, Feb. 5, Feb. 4, Feb. 5, 
Diameter, In. 1916 1915 916 1915 
% to 2%........ peal wie era's 42.50 21.50 18.00 41.00 
B.S atedhe was emuwe eats eae ase atae 42.50 22.00 19.00 41.00 
Be: li. COs aaa GAG ROE eee 43.50 22.50 19.50 42.50 
ere rr ee ee ee 44.50 23.00 20.00 43.50 
Ly, ee ee ee ee ee 46.50 24.00 31.00 45.50 
ene eee ere ree ene 48.50 25.00 22.00 47.50 
G- gistonwasedGemewa ees es 49.50 28.00 25.00 48.50 
ae ee ee eee ee ee 53.60 32.00 29.00 52.60 
> se frcnces pop hinte atc aes valid Gwe a Wh ae 8 51.50 30.00 27.00 50.50 


Tin Plates—The following prices are in effect from ware- 
house, New York: 


Coke tin plate, 14x20: 


oeevusee#eee@ eeoreeoeenenvoaevrerereeerevnesteeee @ 


100-Ib. ry 
J. C. 107-Ilb oocev eee eveee eoneevene eeoevevnweoeeaeneeer eee ares 
Terne plate, 20x28: 


Base Net 
Weight Weight Coating Price 


$4.45 
4.60 


Base Net 
Weight Weight Coating Price 


100-1b. 200 8 $8.30 | ee ee 226 20 $13.50 
1.C. 214 & 8.60 I. C. 231 25 14.25 
I. X. 270 8 10.60 LC 236 30 15.50 
1.C. 218 12 12.00 I. C. 241 35 17.00 
I.C 221 lo 13.00 I. C, 246 40 19.00 


Zine Sheetn—The following prices in cents per pound 


prevail at New York: 


Carioad lots, £.0.b. mills 6i66 6h. F544 6 a ee es 24.00 
In: Casks, (N@w “YOLK <5 &65.4 56 tos, he SRO we Are eee 24.50 
Broken lots, New York......... ccc ccc ces screcsceccves 25.00 


Coke—The following are prices per net ton at ovens, Con- 
nellsville, and cover the past four weeks: 


Jan. 15 Jan, 22 Jan. 29 Feb. 5 
Prompt furnace $2.50 $3.00@3.25 $4.00@5.00 $3.00@3.25 
Prompt foundry 3.75@4.00 3.50@4.00 3.50@04.00 4.00@4.50 


Sai Soda—These quotations are per 100 Ib. at the places 
designated: 


OW? VOR. agus god iw. Sie wed Ach a RRA oe A aR OES $1.35 
PATA UEIDNIG 9 a5 cece ace 6 A a ee Ca ee es ee as 1.10 
Roll Suiphur in 360-lb. bbl. sells in New York at 
$2.15 per 100 Ib. 
Cotton Warte—In New York, the prices in cents per 
pound are as follows: 
WTICG: » Qicic odin Ruste obra ma eae ee ante eeal eae S awe 8 9.50@11.50 
Colored: Mixed 44 6s 644-6525 656 Ge eb on Sba ae 888 ace 6.00q 9.00 


Linseed Oil—Raw, in barrels sells at Tic. per gal. and in 
6-gal. cans at 87c. Boiled, it is le. per gal. higher. 


White Lead, dry and in oll, in cents per pound sells as 


follows: 

LO0S1B 5. KOR. 630 G04 Cie mea do ewe Se Sw ee Re Dies 8.75 

202 Wind. 00-1, REY Sa 45. chk bs Oe eK be ES REO RES 9.00 

Ae sl De OR. ity Bi Se wo eee Wale a mad ee Oe Be Pw a Ee 9.25 

Le 60; - 52) De “CaS 65.46.56 6 AAS ee Ae hae ba ae Fe wr 10.75 
Red Lead, dry, in cents per pound sells as follows: 

100-lb. key Ce ee ee ee e@enmeneeeease R175 

aoe Hd: OST. . KOR Ss. 4 who os ee eee de He RAM ES EW OURS 9.00 

D2 OCIS fo Ses ow ee ia ok te ah Ee AR a 9.25 
In oll, the price in cents per pound is as follows: 

LO0sI Ds: KOR 4om5 62-5 6 IN es Oa a ee Rew ee eS ; 9.25 

2a and. GOST. KORN eee okies hw ae AS AWE ete OE Ge eee 9.50 

eee WOES - ang eS vi rata eee oe ee a Re Re ei Khe Aes 9.79 
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| New and Enlarged Shops 


If you are im need of machinery or supplies, the first thing to do is to consult the Buying 


Section. 


If you cannot find just what you want, send us particulars, and we will be 


giad to publish it free of cost, thus putting you in touch with reliable manufacturers. 


METAL WORKING 


NEW ENGLAND STATES 


The William J. Hyland Manufacturing Co., manufacturer 
of plumbers’ supplies, 151 Dwight St., Pr ngfield, Mass., plans 
to construct a 68x208-ft. factory on Liberty St., Springfield. 
H. L. Sprague is Arch. 

The Brown & Sharpe Manufacturing Co., manufacturer of 
machinery and tools, will construct an addition to its factory 
No. 5 at Providence, R. I. 

The Connecticut Alloyed Metals Co. will build a 90x100-ft. 
factory at Bridgeport, Conn. 

The Colt’s Patent Fire Arms Manufacturing Co. is_con- 
structing a 4-story, 60x175-ft. addition to its plant at Hart- 
ford, Conn. Noted Nov. 4. 

Plans have been prepared for the construction of a 1-story, 
50x64-ft. addition to the plant of the Risdon Tool Co. on 
Andrew Ave., Naugatuck, Conn. 

Hopkins & Allen Arms Co. has awarded the contract for 
the construction of a 4-story addition to its plant at Norwich, 
Conn., to be used as a gun factory. Noted Jan. 27. 

Plans are being prepared by C. H. Preston, Arch., 47 Broad- 
way. Norwich, Conn., for the construction of a 2-story, 68x74- 
ft. garage at Norwich for M. B. Ring, 21 Chestnut St. Esti- 
mated cost, $20,000. 

The contract has been awarded for the construction of a 
1-story, 100x130-ft. factory at Plainville, Conn., for the Rock- 
well Drake Co., manufacturer of ball bearings. Noted Jan. 13. 


MIDDLE ATLANTIC STATES 


Bids will soon be received by Fuller & Robinson, Arch., 95 
State St., Albany, N. Y., for a 1l-story, 25x100-ft. garage for 
William H. Pabst, 781 Madison Ave. Estimated cost, $10,000. 

The Ford Motor Co., New York, N. Y. (Borough of Queens), 
will construct a 3-story service building at Bedford Ave. and 
Eastern Parkway, New York (Borough of Brooklyn). Esti- 
mated cost, $20,000. Albert Kahn and Ernest ilby, 58 
Lafayette Ave., Detroit, Mich., are Archs. 

Wiliam Kahl is having plans prepared by James A. Boyle, 
367 Fulton St., New York, N. Y. (Borough of Brooklyn), for 
the construction of a l-story garage at 1084-86 Decatur St. 
Estimated cost, $12,000. 

William H. Ludwig, Arch., 16 Court St., New York, N. Y. 
(Borough of Brooklyn), is Bre ane Plans for a l1-story, 
50x143-ft. garage on Putnam aAve. for Charles Strickland. 
Estimated cost, $12,000. 

Plans prepared by William H. Ludwig, Arch., 16 Court St., 
New York, N. Y. (Borough of Brooklyn), for a 1-_ and 2-story, 
50x230-ft. garage on 3d Ave. for Richard Von Lehn’s Sons, 
2791 Ave. G. stimated cost, $30,000. 

Bids will soon be received for the construction of a 5-story, 
40x100-ft. garage at 208-10 East 75th St., New York, N. Y. 
(Borough of Manhattan), for Harry Fischel, World Bldg. 
Estimated cost, $40,000. M. J. Harrison, 63 Park Row, Arch. 

Engelbert and Catherine Neus, 703 West 171st St., New 
York, N. Y. (Borough of Manhattan), will construct a 4-story, 
25x100-ft. garage at 703 West 17lst St. 


Plans will be prepared by Francisco & Jacobus, Arch. and 
Engr., 200 5th Ave., New York, N. Y., for a ball-bearing manu- 
facturing plant for the Norma Co. of America, 1790 Broad- 
way, New York, N. Y. (Borough of Manhattan). Estimated 
cost, $300,000. 


The plant of the Pierce-Arrow Auto Co., New York, N. Y. 
(Borough of Queens), will be enlarged. 


The Seaboard Foundry and Machine Co., Montclair, N. J.. 
will eeteaers a foundry and machine shop. H. J. Redfield is 
interested. 


The Gamon Meter Co., Newark, N. J., manufacturer of 
water meters, will improve its plant on South St. 


The Wilson-Ward Motor Co., Inc., Newark, N. J., will build 
anew garage and service station on William St. 


The contract has been awarded for the construction of a 
2-story, 200x300-ft. addition to the plant of the Autocar Co., 
Ardmore, Penn. Estimated cost, $100,000. Noted Feb. 3. 


The Peters Packing Co., McKeesport, Penn., has awarded 
the contract for the construction of a garage and power 
house. Estimated cost, $40,000. 


The plant of the Mauch Chunk Iron Works at Mauch Chunk, 
Penn., will be rebuilt. 


The contract has been awarded for repairing the foundry 
of the William Adams Foundry Co., 916 North 9th St., Phila- 
delphia, Penn. Estimated cost, $1,000. 


The contract has been awarded for the construction of a 
eae tory at Tacony and Lewis St., Philadelphia, Pnen., for the 
John IHNingwork Steel Co. 


A. Raymond Raff will construct a garage on Sydenham St., 
Philadelphia. Penn. 


Schaum & Uhlinger, Inc., Glenwood and 2nd Ave., Phila- 
delphia, Penn., will build a ae A 126x175-ft. machine shop 
at its Fletcher Works, Philadelphia. 


The Textile Machinery Co., Hancock and Somerset St., 
Philadelphia, Penn., is having plans prepared for a plant. 
Estimated cost, $150,000. Day & Zimmerman, 611 Chestnut St., 


Philadelphia, Engr. 


The contract has been awarded for the construction of a 
l-story, 28x42-ft. addition to the machine sho of Frank 
Toomey, Inc., 127 North 3rd St., Philadelphia, Penn. Esti- 
mated cost, $3,100. 


The Nicola Land Co., Farmers’ Bank Blidg., Pittsburgh, 
Penn., has awarded the contract for the construction of a 
3-story commercial garage. Estimated cost, $50,000. 

Bids will soon be received for a 3-story, 100x170-ft. service 
bullding at Scranton, Penn., for the Ford Motor Co., Detroit, 


Mich. Estimated cost, $25,000. Albert Kahn and Ernest 
yon en 58 Lafayette St., Detroit, Mich. are Archs. Noted 
The Titusville Forge Co., Titusville, Penn., has awarded 


the contract for the construction of an addition to its plant. 
This company was recently acquired by the Bethlehem Steel 
Co. Estimated cost, $300,000. toed Feb. 3. 


R. P. Anderson, 56 South George St., York, Penn., will 
construct a 3-story, 60x85-ft. garage. Estimated cost, $15,000. 
Noted Jan. 27. 


The Baltimore Sheet and Tin Plate Co. plans to establish 
a plant at Baltimore, Md. 


The contract has been awarded for the construction of 
additions to the metal-working plant of the Baltimore Copper 
Smelting and Rolling Co., 4th Ave. and 5th St., Baltimore, Md. 
William H. Peirce is Vice-Pres. 


Plans are being prepared by Archer & Allen, Arch., 3 East 
Lexington St., Baltimore, Md., for a 1-story garage for E. 
Culbreath. Estimated cost, $25,000. 


The Northern Garage Co., Baltimore, Md., nas awarded the 
contract for the construction of a 1-story, 100x125-ft. garage. 
Estimated cost, $10,000. Stanislaus Russell, 2900 Clinton Ave., 
Baltimore, Arch. Noted Feb. 3. 


A building 1s being constructed at 24th and M St., N. W., 
Washington, D. C., by Joseph J. Leary which will be occupied 
by the Pathfinder and Auburn Automobile companies as a 
garage, service station and salesroom. H. W. Soper and H. 
W. Robertson are interested. 


SOUTHERN STATES 


The Noreck Broiler Co., Richmond, Va., plans to construct 
a plant for the manufacture of broilers at Hopewell, Va. H. 
Noreck is Pres. 


The Freed Heater Co., Collegeville, Penn., has purchased a 
plant at Phoebus, Va., and is in the market for radial drilling 
and , fOPPIng machines, sand-blast equipment and reaming 
machines. 


The Whitaker-Glessner Co., Wheeling, W. Va., 
construct a new steel mill at Beech Bottom, W. Va. 
burg post office). 


The Baltimore & Ohio Railroad Co. wtll construct a 2-story 
pact ory at Fairmont, W. Va., for the manufacture of car 
wheels. 


Scott Bros., Main St., New Cumberland, W. Va., will con- 
struct a garage. C. M. Metsch, First National Bank Blidg., 
East Liverpool, Ohlo, is Arch. 


George H. Dieringer, 106 North Huron St., Wheeling, W. 
Va., is preparing revised plans for a garage for Louis Storch, 
224 16th St. Bids will soon be received. 


The Union Manufacturing Co., manufacturer of dinner pails, 
etc., is constructing a 1-story, reinforced-concrete factory at 
Canton, N. C., and is In the market for gasoline or kerosene 
engines, stamping machines, presses, small tools and sheet- 
metal shop supplies. T. J. Wooldridge is Gen. Mer. 


The North Carolina Steel and Iron Co., Salisbury, N. C.,, 
recently incorporated with $50,000 capital stock, plans to 
establish a plant for the manufacture of steel and malleable 
ere alae Pp, Thompson and John S. Henderson are 
nterested. 


The Reo Motor Car Co., Lansing, Mich., plang to establish 
an assembling plant at Atlanta, Ga. 


The Hardie Manufacturing Co., Hudson, Mich., manufac- 
sa of spraying machinery, will establish a plant at Tampa. 
a. 


_ The Southern Ry. will construct repair shops at Knoxville, 
enn. 


The Hull Pump and Tank Co., Owensboro, Ky., is in the 
market for a variety of machine tools. 


MIDDLE WEST 


The Bryan Motor Service Co. will construct a 2-story 
addition to its garage and repair plant at Bryan, Ohio. 

The Tower Manufacturing Co. Cincinnati, Ohlo, ts In the 
market for automobile wire straighteners, either new or 
second-hand. 


plans to 
(Wells- 


February 10, 1916 


The Duriron Castings Co. will construct an addition to its 
Suna on South Ludlow St., Dayton, Ohio. Estimated cost, 

Plans are peing prepared for the construction of a plant at 
East Liverpool, hio, for the Columbia Sheet and Steel Co. 
Estimated cost, $500,000 Noted Dec. 16 


The Columbia Steel Co. has awarded the contract for the 
construction of additions to its plant at Elyria, Ohio. Esti- 
mated cost, $40,000. 

The East Iron and Machine Co., manufacturer of cartridge- 


making machinery, will construct an addition to its plant on 
Market St., Lima, Ohio. Estimated cost, $2,000. 


Fire recently damaged the machine shop of John Mills, 
641 Broadway, Lorain, Ohio. 

The Medina Foundry Co. will build a 120x140-ft. addition to 
its foundry at Medina, Ohlo. 


The Matthews Boat Co., manufacturer of power boats and 
ar enting machines, will build a factory at Port Clinton, 

oO. 

The W. H. Mullins Co. has awarded the contract for the 
construction of an addition to its plant at Salem, Ohio, for the 
manufacture of automobile parts. Estimated cost, $50,000. 
Noted Feb. 3. 

The contract has been awarded for the construction of a 
1-story, 72x72-ft. addition to the plant of the Miller Improved 
Gas Engine Co. at Fair and Plum St., Springfield, Ohlo. 

The Champion Spark Plug Co. has awarded the contract 
for the construction of 6 factory buildings and a 1-story ad- 
dition to its plant at Toledo, Ohio. 

The Toledo Speed Wrench and Tool Co., rece incorpor- 
ated, will establish a plant at Toledo, Ohio. J. S. O’Connell is 
Pres. and Gen. Mer. 

The Edwards Valve Manufacturin 
Chicago, Ind., is building a l-story 
$4,200. 

The Sterling Metal Co. has purchased a site at Huntington, 
Ind., and will construct a plant. 

The Stutz Motor Car Co. has awarded the contract for the 
construction of a 4-story, 80x205-ft. factory at Indianapolis, 
Ind. Estimated cost, $80,000. 


Bids are being received by Freyermuth & Maurer, Arch., 
9 Warner Bldg., South Bend, Ind., for the construction of a 
re? 56x192-ft. garage for James A. Judie, 112 South Main 
St. stimated cost, $20,000. 

The contract has been awarded for the construction of ad- 
ditions to the plant at Ann Arbor, Mich., for the Hoover Ball 
Co., manufacturer of steel balls and bearings. 


The Grand Rapids Brass Co., Grand Rapids, 
establish a brass foundry at Belding, Mich. 

The A. T. Harrow Tractor Co. plans to establish an assem- 
bling plant at Detroit, Mich. <A. Sweet, 27 East Jefferson St., 
is Vice-Pres. 

The A. C. Knapp Co., manufacturer of automobile tops, has 
awarded the contract for the construction of a 1-story addition 
to its factory at Detroit. Mich. 


We have been advised that L. Rinkel, 3511 Jefferson Ave., 
E., Detroit, Mich., desires circulars and catalogs on machine 
tools and small tools. 

The Turner & Moore Manufacturing Co., manufacturer of 
large parts for automobiles, is constructing a factory on 
Addison St., Detroit, Mich. 

The Brownwal!l Gas Engine Co. will construct a 2-story, 
150x200-ft. addition to its plant at Holland, Mich. 


The Harrow Spring Co. has awarded the contract for the 
construction of a 50x165-ft. addition to its plant at Kalamazoo, 
Mich. Estimated cost, $80,000. Noted Jan. 27. 

Gallagher, Hutchinson & Campbell Bros., Muskegon 
Heights, Mich., has secured a factory at Marshall, Mich., and 
will remodel it for the manufacture of iron, brass and alum- 
inum castings for automobiles. 

Bids are belng received by Joseph Zidek, Arch., 4021 West 
North Ave., Chicago. Ill, for the construction of a garage. 
Estimated cost, $12,600. 


J. J. Berkenfield, State Bank Bldg., Chicago, Ill, will build 
a 100x150-ft. garage at 2724 North Halsted St., Chicago. 
Estimated cost, $13,000. A. L. Levy, 28 North Clark St., 
Chicago, Arch. 


Plans are being prepared by Albert S. Hecht, Arch., 154 
West Randolph St., Chicago, Ill, for the construction of a 
garage at Rockford, Ill. for Letts & Bennett. 


Plans have been prepared by Robert S. Chase, Arch., for 
the construction of a 2-story manufacturing building and 
garage for J. C. Harlow, Janesville, Wis. 


William Van Lieshout will construct a machine shop at 
Kaukana, Wis. 


The Hub City Auto Co. has purchased a building on West 
2nd St., Marshfield, Wis.. and will remodel it as a garage and 
repair shop. J. P. O’Connell is Mgr. 


Plans are being prepared by Stanley F. Kadow, Arch., 988 
Kinnickinnic Ave., ilwaukee, Wis., for the construction of 
a 65x80-ft. foundry on Clinton St., Milwaukee. Estimated 
cost, $10,000. 


The Milwaukee Dairy Supply Co., 934 13th St.. Milwaukee, 
Wis., will construct a 2-story, 60x120-ft. machine shop at 13th 
and Burleigh St., Milwaukee. Estimated cost, $18,000. The 
company is in the market for lathes, milling, planing and 
shaping machines, etc., with Individual electric motor drive. 


WEST OF THE MISSISSIPPI 


The Louden Machinery Co., Fairfield, Iowa, will build a 
2-story factory. 


Co., 1200 145th St., East 
actory. Estimated cost, 


Mich., will 


Plans are being prepared by F. E. Colby, Arch., 510 
Davidson Bldg., Sioux City, Iowa, for a 2-story garage for 
SOOTY a 2514 Pierce St., Sioux City. Estimated cost, 
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The Chicago, Burlington & Quincy Railway Co. West 
Burlington, lowa, contemplates constructing a machine shop 
and power plant. 


Mueller Bros., Gaylord, Minn. will build a garage and 
machine ab oe Estimated cost, $12,000. W. D. MacLeith, 
Summit and abash 8t., St. Paul, is Arch. 


The Standard Oil Co., Minneapolis, Minn., will build a 
2-story garage and machine shop at Oak and 4th St., Minne- 


apolis. stimated cost, $23,000. 


The Martin Metal Co., Wichita, Kan., contemplates building 
a l-story factory. Estimated cost, $20,000. ir. 8. Conrow, 
Beacon Bldg., Wichita, Arch. 


6 
The Western Iron and Foundry Co., Wichita, Kan., will 
construct a 1-story reinforced-concrete plant. Estimated cost, 
The Johnson Heating 
Fargo, N. D., will 
vacuum furnaces. 


The Chicago Iron and Metal Co., Chicago, Ill, plans to 
construct 2 iron furnaces at Poplar Bluff, Mo. 


The Continental Auto Top Co., St. Louis, Mo., has leased a 
pulls at 818 North Leffingwell Ave., St. Louls, and will 
remodel same for the manufacture of automobile tops. 


The Hudson-Phillips Motor Car Co., St. Louis, Mo., will 
construct a new service and repair plant at Locust and 
Leonard St., St. Louis. John H. Phillips is Pres. 


The Kardell Motor Car Co., 415@ Olive St., St. Louis, Mo., 
has awarded the contract for a 2-story garage. Estimated 
cos $35,000. Willlam P. McMahon, Wainwright Bidg., 
St. Louis, Arch. 


The Liberty Foundry Co., St. Louis, Mo., has awarded the 
contract for an addition to its plant at 314-20 East Stein St., 
St. Louis. Estimated cost, $25,000. Noted Jan. 27. 

The Heine Manufacturing Co., Amarilla, Tex., is in the 
market for radial drills, milling machines, lathes, turret 
lathes, emery grinders and furnaces. 

The Texas Steel Co., Beaumont, Tex., will build a plant 
for the manufacture of pis iron and c.-!. pipe. Estimated cost, 
$2,500,000. Noted Feb. 3. 

The Cuero Auto Sales Co., 
machine shop. 

The Studebaker Corporation, New York, N. Y., will build 
an automobile asembling plant at Dallas, Tex. Estimated 
cost, $300,000. : 

The Lucey Manufacturing Co., Houston, Tex., will build a 
plant for the manufacture of oil-well machinery§ and 
equipment. 

Cc. C. Morgan. Colorado Springs, Colo., will build a 1-story 
garage on Huerfano Ave. stimated cost, $10,000. 

Thomas Botterill, Denver, Colo., will construct a 1-story 
garage at 1275 Lincoln St., Denver. Estimated cost, $10,000. 


WESTERN STATES 
The Colfax Iron Works will construct a plant at Colfax, 
ash. 


Co., First National Bank Bldg. 
build a factory for the manufacture of 


Cuero, Tex., will install a 


The shipbuilding plant of Nilson & Kelez at Seattle, Wash., 
will be enlarged. 

Fire, Jan. 18, damaved the plant at First and Stark St., 
Portland, Ore., of Fairbanks, orse & Co., manufacturer of 
scales and trucks. Loss, $50,000. 

The Union Iron Works, San Francisco, Calif., has taken 
over the shipbuilding plant of the United eng neering Works, 
Alameda, Calif., and.will construct additions to the plant. 
Estimated cost, $250,000. 

Cc. A. Muller, 2023 Bancroft Way, Berkeley, Callf., is con- 
structing a garage, machine shop and vulcanizing plant. 

The Burnett Iron Works will enlarge its plant at Burnett, 
Calif. Estimated cost, $25,000. 

Kleltber & Co. has purchased a site at 11th and Folsom S8t., 
San Francisco. and will construct an addition to its factory 
for the manufacture of automobile trucks. 


John Lee, Jr., will construct a 2-story 
arage on Sutter St., San Francisco, Callf. 
27,500. 

The Pacific Coast Steel Co. plans to improve and construct 
additions to its plant at San Francisco, Calif. Estimated cost, 


reinforced-concrete 
Estimated cost, 


$500,000. 
The Sperry Flour Co., 332 Sansome St., San Francisco, 
Callf., will bulld a 1l-story, 97x120-ft. garage at Greenwich and 


Sansome St., San Francisco. 


CANADA 


The International Nickel Co., Sudbury, Ont., will build a 
refinery at Cape Breton, N. B. Ambrose Monell {s Pres. 

MacFarlane-Pratt-Hanley, Ltd., Port Robinson, Ont., is in 
the market for 8x10-in. or 7x12-in. double hoist, double drum 
with ratchet, pall and brake straps with swinger attached. 


Bids are being received for the construction of a 4-story, 
125x130-ft. addition to the plant of the American Can Co. at 
Vancouver, B. C. Estimated cost, between $60,000 and $70,000. 
B. C. M. Bigger is Mgr. Noted Dec. 9. 


Black Bros., Ltd., manufacturer _of automobile tops and 
bodies, 1115 Homer S8t., Vancouver, B. C., is in the market for 
a metal swedge or beader and carriage hub borer. 


GENERAL MANUFACTURING 


NEW ENGLAND STATES 


G. M. Seidel has purchased the mill of the Elastic Web Co. 
at East Hampton, Mass., and will equip same as a knitting 
mill. 

The contract has been awarded for the construction. ot 8 


factory buildings at East Walpole, Mass., for S. W. rad & 
Son, Manufacturer of paper. Estimated cost, $125,000. 


The Hood Rubber Co. plans to construct_a 1-story, 100x120- 
ft. factory at Watertown, Mass. Estimated cost. $20,000. 
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The contract has been awarded for the construction of an 
addition to the plant of the American Silk Spinning Co., Provi- 
dence, R. I. - : a 

The River Weavin Co., Danielson, Conn., Plans to estab- 
lish a factory at Danielson. F. E. Cunneen is interested. 


The contract has been awarded for the construction of a 
2-story, 115x200-ft. mill at Stafford Springs, Conn., for the 
Stafford Worsted Co. Noted Jan. 20. 


MIDDLE ATLANTIC STATES 


Edward E. Kochkeller is interested in @& project to estab- 
lish a canning plant at Amityville, N. Y., to be a branch of the 
Brown Snapper Canning Co., Springfield, Il. 


The Contact Process Co., manufacturer of chemicals, 
Buffalo, N. Y., will construct a plant for the manufacture of 
nitric acid. Estimated cost, $32,190. 


Plans are being prepared by_E. M. Adelsohn, Arch., 1776 
Pitkin Ave., New York. N. Y. (Borough of Brooklyn), for a 
4-story, 50x100-ft. factory for the Chester Knitting Mills, 88 
Junius St. Estimated cost, $25,000. 


The Firestone Tire and Rubber Co., Akron, Ohio, has 
urchased a site at South State and East Genesee St., Syracuse, 
R Y., on which it will build a plant. 


The Avalon Knitwear Co. plans to construct a 4-story 
addition to its plant on Broad St., Utica, N. Y. 


The Linde Air Products Co., manufacturer of oxygen, 
acetylene, etc., 42d St. Bldg., New York, N. Y.. has awarded 
the contract. for the construction of a plant at Utica, N. Y, 
Estimated cost, $35,000. - 


The contract has been awarded for the reconstruction of 
the factory of the Fords Porcelain Works, Fords, N. J.,° 
cece destroyed by fire. Estimated cost, $25,000. Noted 
an. : 


The contract has been awarded for the construction of a 
3-story factory at Freehold, N. J., for A. & M. Karagensian, 
manufacturer of rugs. 


The contract has been awarded for the construction of a 
2-story factory at Kearney, N. J., for the Frank Skriwanek 
Button Works, 397 Market St., Newark, N. J. 


Bids are being received by the Ammo Phos Corporation, 200 
5th Ave., New ork, N. Y. (Borough of Manhattan), for the 
construction of a chemical plant, consisting of 12 buildings, 
at Linden, N. J. 


The Butler Chemica} Co., Paterson, N. J.. recently incor- 
porated with $500,000 capital stock, will establish a plant for 
the manufacture of dyes. 


SOUTHERN STATES 


W. W. Jenks plans to construct a cold-storage plant at 
Alta Vista, Va. 

According to press reports Swift & Co. and the American 
Leather Co.,, Chicago, Ill, Plan to construct a Plant at St. 
Paul, Va., for the manufacture of wood extracts. 


The Sanitary Manufacturing Co., manufacturer of sanitary 
fixtures, has a quired the plant of the Independent Steel Co. 
at Kenova, W. Va., and will remove its plant from Hamilton, 
Ohio, to Kenova. The company will equip the recently 
acquired peant for the manufacture of its specialty. J. H. 
Davis is Gen. Mer. 


The Brookford Mills Manufacturin Co., Brookford, N. ¢ 
(Hickory post Office), will build an addition to its plant. 

F ar oe of ae Se, Manufacturing Co., manufacturer 
oO u ng supplies, ckory, : og est b 
November, will be rebuilt. Noted Nov. 18. roves: by are: in 


Fire, Jan. 29, destroyed the lant of the oO 
Fertilizer Co., Orangeburg, S. Cc Lone. $100,000. rangeburg 


A cotton mill will be constructed at Alston, Ga., by F. Dees. 


MIDDLE WEST 


Fire recently damaged the factory of the V 1] 
Co. at 1014 Bertin St., Cincinnati, Ohio. Loss, $3,000. rennins 
The Great Lakes Refining Co., 409 Superior Ave. N Ww 
Cleveland, Ohio, has awarded the contract for th itruction 
ofa 1-story, 60x200-ft. factory. = conarruction 


The contract has been awarded for the construction of a 


acking plant at Newark, Ohio, for th 
Estimated cost, $70,000. da machine Co. 


The Grasselli Chemical Co., Arcade Bld ~» Cl 1 
has purchased a site at Niles, Ohio, and contemplates: Mey 


The contract has been awarded for the construction of a 


lant at Anderson, Ind., for the Pat t 
stimated cout 335,000 ent Vulcanite Refining Co. 


The Cayuga Packing and Manufact : 
its canning plant at Cavin. Ind. acturing Co. will rebuild 


The Milner Provision Co. lans to build 
Frankfort, Ind. Estimated Coat $100,000. rf 


The Indiana Refri erating Co., 232 South Penn 
Indianapolis, Ind., plans to construct several Guldcaternts 


packing plant at 


eee tnt 


The Classified Advertising section appears on pages 155, 156, 157, of this issue and 
: will in future appear im the same relative position in the paper. 
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plants throughout the United States. William J. Hogan ig 
P 


res. 


The contract has been awarded for the construction of a 
3-story, 80x110-ft. cold-storage plant at Muncie, Ind., for the 
Kuhner Packing Co. ; 


Plans are being prepared for the construction of a plant 
at Kalamazoo, Mich., for the Kalamazoo Paper Co S M. 
Hodge is Pres. Noted Dec. 23. 


The E. I. Du Pont de Nemours Powder Co. is constructing 
additions to its plant at Barkdale, Wis. F. T. Beers is Supt. 
Noted Jan. 27. 


The Ladysmith Manufacturing Co., recently incorporated, 
will establish a lath and veneer factory at Ladysmith, Wis. 
J.C. Young and F. Kinyon are interested. 


The contract has been awarded for the construction of a 
4-story addition to the plant of the Harsh & Edmonds Shoe 
Co. at Milwaukee, Wis. 


Plans are being repared by Leenhouts & Guthrie, Arch., 
424 Jefferson St.. Mi waukee, Wis., for the construction of a 
chair factory as another unit of the Milwaukee County House 
of Correction. 


WEST OF THE MISSISSIPP] 


The L. Eisenmenger Co., St. Paul, Minn., contemplates 
constructing a packing plant. Estimated cost. $100,000. 


Maendler Bros., 42 East 3d St., St. Paul, Minn., contemplates 
building a factory on 9th St. for the manufacture of brushes, 
Estimated cost, $50,000. 


We have been advised that the Great Western Sugar Co., 
Denver, Colo., will not construct a sugar factory at Burling- 
ton, Wyo., as noted in the Jan. 13 issue. 


The Samuel Gupples Woodenware Co., St. Louis, Mo., con- 
templates an addition to its plant for the manufacture of 
automobile tires. 


R. Piper, San Angelo, Tex., contemplates building a tan- 
nery. 


The Oklahoma Stock Yards Serum Co. will build a plant at 
soon ee Hickory St., Oklahoma, Okla. Estimated cost, 


Plans are being prepared for the construction of & paraffin 
Plant in connection with the refinery of the Pierce Oj] Cor- 
poration, Sand Springs, Okla. Estimated cost, $800,000. Noted 

an. Z 


The Bartless & Collins Glass Works, Sapulpa, Okla., will 
consolidate with the Premium Glass Manufacturing Co. and 
will double the Capacity of its plant. Estimated cost, $30,000. 


The holdings of the Western Sugar and Land Co., Grand 
Junction, Colo., will be purchased by A. E. Carlton, who will 
build a factory at Delta, Colo. 


WESTERN STATES 


James Campbell contemplates the construction of a knit- 
ting mill at Bovill, Idaho. 


F. J. Mahoney is interested in the construction of a fruit- 
canning plant at Tekoa, Wash. 


The Rogue River Canning Co. wil) build an addition to its 
Plant at Medford, Ore. 


H. S. Hadsall, 884 West 47th St., Los An eles, Calif., is 
interested in the construction of a sugar refinery at Chula 
Vista, Calif. Estimated cost, $600,000. 


John S. Ackerman, Pres. of Chamber of Commerce, is 
interested in the construction of a sugar plant at San Diego, 
Calif. Estimated cost, $200,000. 


The California Canneries Co. is constructing additions to 
its plant at 18th and Minnesota St., San Francisco, Calif. New 
machinery will be installed. 


The Sierra Madre Citrus Association will construct a pack- 
ing plant at Sierra Madre, Calif. Estimated cost, $25,000. W. 
W. Hamilton ig Pres, 


H. W. Sprague, Astoria, Ore., is interested In a movement 
to build a canning plant at Cordova, Alaska. 


CANADA 


Cardiff & Dames, Brussels, Ont., will be in the market for 
rock crusher, pulverizer, 20-hp. steam or gasoline engine, 
wagon scale and platform Scale. 


The Nationa] Portland Cement Co., Durham, Ont., will be 
in the market for new machinery. 


The Bonner-Worth Co., Ltd., manufacturer of worsted 


arns, ete, will construct an addition to its plant at Peter- 
oro, Ont. 


The Ruddick Novelty Co. Vancouver, B. C., has leased the 
Slocum Bldg. at 3rd and Main St., Vancouver, and will re- 


model it for the manufacture of furniture. J. S. Ruddick is 
interested. 
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The Value of Publicity 


By Geo. W. Perkins 


Extracted from an address before the Advertising Club of New York 


OR many years I have been a 
firm believer in the value of 
publicity as, in a sense, a cure- 

all for many of the ills in our busi- 
ness and political life. 

My first experience with public- 
ity and its great value as a business 
asset was when I was connected 
with the New York Life Insurance 
Company. During my young man- 
hood, while with the field force of 
the agency department of that 
company, the practice of all life 
insurance companies was to give 
their policyholders, their agents 
and the public generally just as 
little information as they possibly 
could. The idea was to conceal 
everything as nearly as possible, on 
the theory that their competitors 
would find out something that 
would be to the competitors’ ad- 
vantage. ‘This practice, as a mat- 
ter of fact, often led the manage- 
ment of life insurance companies to 
cover up mistakes in their internal 
management and accounts, and 
transactions that were often worse 
than mistakes. This practice na- 
turally caused them to drift into 
the habit of doing this because un- 
der their secret practices and lack 
of publicity the chances were that 
no one would find out the mistakes 
and wrongdoing. 

The adoption of a policy of com- 
plete publicity was not only bene- 
ficial in securing new business, but 
it showed results at once in the fi- 
nancial management and every 
other branch of the company’s af- 
fairs; for every man, in every de- 
partment, realized every day that 
his transactions were bound to be- 
come public; that the company’s 
investments, whatever their char- 
acter, must be scheduled item by 
item at the end of each year and 
exposed to the scrutiny of the en- 
tire world. 


I have never forgotten this ex- 
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perience of mine with publicity in 
the New York Life, and I have tried 
in every corporation with which I 
have been connected to bring 
about, so far as one man’s influence 
can, the same sort of public ac- 
counting. Indeed, wherever situ- 
ated, whether in business or public 
affairs, I have endeavored to intro- 
duce and use publicity, both as a 
medium of strength and protection 
and to advance the practical suc- 
cess of the undertaking. 


The more I have studied, worked 
with and seen the results of full, 
frank and complete publicity the 
more I have come to believe that it 
is almost a cure-all for many of our 
modern business ills. The subject 
is a very big one; but, to put it as 
concisely as I can, I believe that 
the reason why publicity in our 
day and generation can accomplish 
so much is primarily because of the 
intelligence and fair mindedness of 
our people. I firmly believe that 
all that our people as a whole want 
or ask is a fair, square deal. They 
do not expect managers of business 
concerns or leaders of political par- 
ties to be infallible; they know they 
are human and liable to make mis- 
takes; but the people want to know 
how their business managers and 
political leaders handle the affairs 
intrusted to them. 


We Americans are not afraid of 
things simply because they are big, 
provided that they are big in the 
open, aboveboard; but we are 
afraid of secretive, blind pool meth- 
ods. And it is largely because of se- 
cretive, blind pool methods that our 
people have been afraid of large ag- 
gregates of capital under what is 
known as corporate control. That 
is why they have been afraid of 
legislation conducted by a small 


group of men in star chamber 
councils. 


From my observation I firmly 
believe that in another very import- 
ant respect publicity is a great cure- 
all, viz., in the relations between 
capital and labor. Secrecy, con- 
cealment, lack of information, have 
done more than anything else to 
arouse suspicion on the part of la- 
bor that all was not as fair and 
equitable as it should be between 
capital and labor. I am perfectly 
satisfied that labor is more than 
willing that capital should have a 
handsome return in the way of in- 
terest or dividends, but when it 
does not know whether that return 
is fair, handsome or exorbitant you 
cannot expect labor to be contented 
and free from suspicion. 


I believe that when a business 
concern becomes so large that the 
capital it uses is represented by 
more than a few people living in the 
same neighborhood it should be re- 
quired to furish at least annually 
a complete statement of its affairs; 
that it should do this for the bene- 
fit alike of its stockholders, its con- 
sumers, its employees and the pub- 
lic generally. If this were required 
by law of all corporations, in place 
of being done as at the present time 
by a few corporations as a favor and 
because certain managers believe 
in it as a policy, we would be sur- 
prised at the rapidity with which 
many of the evils of which we com- 
plain would disappear. 

Publicity would accomplish what 
the Sherman law does not, viz., 
abolish false prospectuses, overcap- 
italization and stock watering. Full 
and complete publicity would prac- 
tically do away with these and kin- 
dred bad practices and crimes 
which are constantly recurring and 
for which the public has no redress 
at present. 


I stand for and believe in pub- 
licity full, frank, complete. 


February 17, 1916 


Three-Inch Russian 
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Shrapnel--lV" 


By Joun H. Van DEVENTER 


SYNOPSIS—-The etuht steps described in this 
article, which concludes the work on the 3-tin. 
Russtan shrapnel shell, are a combination of hand 
and machining operations. Of the latter the more 
important are the forming of the copper drive 
band, which is done without lubrication, and the 
file finishing of the nose of the shell. An unique 
and ingenious mechanical device used in revolving 
the shells while lacquering their exterior surfaces 
is described, 


Anyone who has observed the combination of 4-ft. 
wrench and husky man power shown in operation 19, in 
which the fuse socket is screwed home into the shell, 
would consider that no force short of that exerted by the 
explosion of the shell itself would be sufficient to loosen 
the fuse socket. This fact does not influence the Russian 
ordnance Officials, however, who insist on additional pre- 
caution in the shape of two %¢-in. screws that extend 
through the steel shell into the metal of the fuse socket. 
The drilling and tapping for these screws, as well as for 
the “grub” screw that is to hold the zine fuse-hole screw 
plug, is done on multi-spindle high-speed sensitive drills 
and is shown in operation sheet 23. The fixtures used in 
thix operation consist of a stationary angle plate screwed 
to the drill table, represented at A, and a number of 
square index blocks, shown at B. These blocks are for 
the purpose of properly spacing the holes at 90 deg. of 
the shell circumference. They are clamped to the bases 
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fixture, each located centrally with one of the three driil 
spindles. A detail of one pf these shell positions is shown 
at the lower left-hand corner of the operation sheet. It 
consists of the central plug /7, which enters and fits the 


FIG. 1. BELT-DRIVEN SHELL FILING AND POLISHING 
MACHINE OF SIMPLE CONSTRUCTION 


hole in the fuse socket, and the distance plugs J, which 
butt up against the outside edge of the shell and main- 
tain it at the proper distance from the face of the fixture. 


Fl. 2. SECTION THROUGH 3-IN. RUSSIAN SHRAPNEL, SHOWING DISK, POWDER-TUBE, FUSE SOCKET, COPPER 
PLUG AND ZINC FUSE-HOLE PLUG 


of the shells by means of the clamping screws, shown at 
(, which are tightened by means of a special socket 
wrench and which hold the split portion of the index 
block upon the base of the shell. | 

The stationary fixture A, while simple, is well adapted 
to fast production, There are three shell positions on this 


°Previous Installments appeared on pages 89, 155 and 177. 
Copyright, 1916, Hill Publishing Co. 


The thrust of the drill is not taken altogether by plug 
Hf, but upon a strip that runs across the jig and upon 
one of the faces of the square index blocks, 

The procedure in this operation is to spot a center 
with a countersinking drill, shown at KF, through the 
bushing D. Then the shell is moved to the second posi- 
tion, in which the hole for the tap is drilled at. F. 
Finally. the shell goes to the third position, in which these 
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holes are tapped by the tap G in an automatic reversing 


tapping chuck. ‘Three holes are drilled and tapped in 
each shell, with an average output of 30 shells per hr. 
This production is not at its maximum, since the capacity 
of the drills at this plant has exceeded that of the other 
machines. 

The simple wooden vise shown at A in operation sheet 
®-£ may well be applied to other examples of cylindrical 
work that it is desired to hold, and yet release quickly. 
It consists of a series of tapered wooden blocks forming 
spaces into which shells are dropped and where they are 
effectively held against rotation and other movement. 
While here, the 3-in. screws are driven home with a 
Yankee screwdriver, the heads are snipped off with a 
pair of hand shears and what is left of them is riveted 
over with a machinists’ hammer. ; 

A converted engine lathe furnishes the means of per- 
forming the double operation shown in operation sheet 
#5, in which the copper band is formed to size and shape, 
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Square Index 
Block 


Production—From one operator and one machine, 30 shells 


Note—Speed for drilling and tapping, 1,200 r m.3; r 
tapping chuck used. Countersink with No. 11 and anit 


* in. for tapping; t i 
wy » turpentine and wh 
lubricant. Drills are run dry. no Tena, used: as ba 


and the nose end of the shell is formed and faced. The 
shell is held in a simple split collet chuck, shown at A, 
and runs in the steadyrest f, with its outer end project- 
Ing beyond this so that the combination forming tool B 
may be advanced to face off the end of the fuse socket 
and also to remove the projecting ends of the riveted 
screwheads that remain from the preceding operation, 
An auxiliary tool slide is used for the copper-band form- 
ing. It is mounted on the lathe carriage at the proper 
distance away from the facing and forming tool B and 
Is provided with a micrometer feed dial by means of 
which the size is determined. 

A hand operation is necess 


) ary after the forming tool 
B completes itz work, in order 


to remove the rough edges 


Da 
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of the band. This tool is simply a flat file that has been 
dressed up on a grinding wheel to the shape shown at 
F. It is used in connection with the hinged hand-tool 
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Driving Screws Snipping Heads Riveting 


OPERATION 24: INSERT HOLDING SCREWS, SNIP AND 
RIVET 
Machines Used—Hand operations. 
Special Fixtures and Tools—Specia] wood-block bench vise A; 


Yankee screwdriver B; hand shears C; hammer D 
Gages—None. 


Production—From three men, 2,500 shells in 10 hr. 
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OPERATION 25: FORM DRIVE BAND, AND FACE AND 


FORM FUSE END OF SHELL 
Machines Used—Convertead engine lathes. . 
Special Fixtures and Tools—Split collet chuck A; nose-forming 
and end-facing too] B; auxiliary tool slide C, with band- 
forming tool D; steadyrest BE: hand turning tool F. 
ares—Limit snap gages for diameter of copper band; templet 
Kage for drive band; templet gage for nose profile. 
Production—From one man and one machine, 30 to 40 shells 
Q r. 
ote—No tool lubrication used in forming the copper drive 
band; cutting Speed, 65 ft. per min.; sequence of operations— 


{1) form band, (2) hand-tool band, (3) face nose end and 
2. 
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rest, shown at G, which is ordinarily flapped back out of 


the way except when hand-tooling, at which time it is 
brought into the 


position shown in the dotted lines and 
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Polishing 
the 
Nose 


OPERATION 26: FILE AND POLISH NOSE OF SHELL 


Machines Used—Specia] polishing lathes, with Cup chucks and 
ball-bearing, spring-actuated tail centers, 

Special Fixtures and Tools—None. 

Gages—Templet gage for nose profile. 

Production—From one operator and one machine, 30 to 40 
Shells per hr. 

Note—The polishing lathes used on th 
step with a 
each, back to back, forming a unit. 

Reference—Special polishing lathe, shown in Fig. 1. 
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Blowing out the Fuse Socket 


OPERATION 27: RETAP FOR FUSE-HOLE PLUG GRUB 
SCREW 

Machines Used—None. 

Special Fixtures and Tools—W ooden taper-wedge block vises 
A; hand tap. 

Gages—None. 

Production—Two 
Operation. 
ote—Compressed. air used to blow out the fuse socket; the 
cork ueerted in powder tube prior to operation 20 is now 
removed, 


men can handle 2,500 shells in 10 hr. on this 
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forms a tool rest. No lubricant is used in this operation, 
which is performed at a cutting speed of 65 ft. per min. 
with an output ranging between 30 and 40 shells per hr. 
The same type of simple speed lathe that was used in 
the twelfth operation, shown on page 158, in filing and 
polishing the body and bourrelet of the shell is brought 
into use again in operation 26 for filing and polishing 
the nose. One of these lathes is placed back to back 
with each of the band-turning lathes, and the operators 
of each keep pace together, so that the two operations can 
really be looked upon as forming one unit. The chuck 
used, which is shown at B, is a simple cup chuck that 
grips the shell by friction and requires no tightening. 
The tailstock spindle ig spring actuated and has a ball 
thrust bearing at C, similar to that shown in detail on the 
body-finishing lathe in operation 11 on page 158. These 
machines are run at a speed of 150 r.p.m. They are 


driven frum below by means of a floor shaft and started 
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OPERATION 2s: LACQUER OUTSIDE OF SHELL 


Machines Used—Special driving device mounted On bench and 
driven from floor shaft. 

Special Fixtures and Tools—None. 

Gages—None. 

Production—Three 


and power driven by a leather friction 
the copper driving band, while the cylindrical surface is 
lacquered. 


and stopped by means of an idler pulley and an automatic 
brake, which is brought into action as soon as the belt 
tension is decreased. Lathes of this type are mounted 
upon a wooden base and are quite simple in construction, 
as shown by the one illustrated in Fig. 1. 

It may have been noticed that but two of the three 
holes drilled and tapped in operation 23 were used for 
fuse-socket holding screws. In preparing the third hole 
for the fuse-hole socket grub screw that keeps the zinc 
plug from coming loose a retapping operation is necessary. 
It is shown in operation shect 27. The shell is held in 
the tapered wood-block chuck, shown at A, while a hand 
tap is run through the threads to remove any burrs that 
may have been put on by the forming of the nose. At 
this time, also, the fuse socket is cleaned out with com- 
pressed air, and the cork that has remained in the powder 
tube since the twentieth operation is removed and 
returned to be used over again. 

The final Government inspection and the stamping of 
the official marks upon the base of the shell have not 
been shown as operations, since they are really interrup- 
tions in the process of manufacture and not to be 
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considered as operations. If a shell manufacturer had 
his way about it, he would probably do away with both 
‘of them! Incidentally it may be said that the Russian 
final inspection is by no means a mere formality. By the 
time the shell has got past the two Government shop 
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Pre Driving Fuse Plug Driving Grub Screw 


OPERATION 29: INSERT FUSE-HOLE PLUG AND GRUB 
SCREW 


Machines Used—None. 

Special Fixtures and Tools—None, 

Gages—None. 

Production—Two men produce 2,500 in 10 hr. on this opera- 
tion. 


inspections and the Proving-ground test, if there is any- 
thing the matter with men, methods or machines at the 
factory, it has small chance of getting by without dis- 
covery. 

An ingenious arrangement for painting shells is shown 
in operation sheet 28, It is about as effective an 


——— | ZB 
eS .— # ¥ 
. < Wax Plug for 
we .. WS Ss SS Official Seal 
. = a ESS Ww 
SE, ~~ ~S_ SS 
—— 3 a BWA 
> et = SSS DOS 
=e ~. Ss + SSN 
. ==, Counter- a Sa SSEQa 
. . . . . Bor . 
sink for = Official ell ae SVG 


+ =e = ‘ ~ ~~ IS : 
Seal 2 nce wv, on £ Ai a ~S . See S 


{ 
fer) 
\ 
‘ 
i 
| 
: 


tog 


\\ 
\\ 

\ 
\ 


W J 

% 5 
\ Ky 
Vite 
i 

\\\ 

] 

\, 


) 
\y 

Wt \\ 
\ 
x 

x 

\\ 


\A\\ 


x 
. \\\ 
S\N 
\ 


OPERATION 30: PACK FOR SHIPMENT 
Machines Used—None. 
Special Fixtures and Tools—None. 
Gages—None. ‘ 
Note seo pour oo 2,500 shells in 10 hr. 
e— er boxing, € cover is se £ - 
tersunk wax Plug, shown at A baa Ey, HCADAS OE poae 


arrangement has has yet been developed by the shel] 
manufacturers. The device is mounted on top of a work 
bench and consists of a drive shaft A running in bearing 
B and provided with leather friction drivers at various 
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points in its length. The shells are held on swivel stands, 
consisting of brackets, showa at C, and tipping blocks D, 
which are manipulated by means of the handle FE. The 
bottom of the shell is first painted while in a verticg] 
position, the shell being rotated by hand, after which it 
is tipped over against the leather friction driver and the 
idler G, which runs upon the copper band, and the paint- 
ing of the outside is completed. The shell is held at its 
nose, or fuse, end upon the tipping block by means of a 
plug that fits within the hole in the fuse socket and per- 
mits the shell to rotate. 

Zine is getting to be rather an expensive metal, and 
those who have subcontracts for Russian shrapnel are 
glad that they do not have to pay for the zine fuse-hole 
screw plugs that are used to close the shell for shipment. 
One of these is shown being screwed home at 4 in 
operation sheet 29. There is quite a contrast between the 
zine plug and the wooden fuse-hole screw plug, which was 
described and illustrated in American Machinist, Vol. 43, 
page 1057. This difference is multiplied enormously by 
the quantities in which they are used, and the total must 
represent an amount that would be well worth saving by 
the use of cheaper material. 

After the fuse-hole screw plug has been driven home, 
it is held by means of the setscrew inserted in the small 
33-In. hole, the pointed end of which bears against the 
thread of the screw. Russian shells of this size are 
shipped eight in a box in substantial wooden packing 
cases made with locked corners. One of these is shown 
in operation sheet 30. 

An interesting point is the manner of sealing these 
boxes so that when received on the other side there will 
be assurance that they have not been tampered with. At 
A is shown a counterbore through which one of the cover 
screws is drilled and countersunk. There are two of these 
counterbored holes in each cover in addition to the 
other screws, which are flush with the tup surface. Wax 
plugs are inserted in these counterbores after the screws 
have been driven home, The plugs are heated by means 
of a gasoline blow torch and then sealed by the official 
receiver of the goods after the case has been packed. 
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Plam for Imdustrial Research 


Following a personal study of industrial conditions 
in Germany and other foreign countries by Dean Fred- 
erick A. Goetze and several members of the faculty of the 
(traduate Engineering School of Columbia University, 
Dean Goetze elaborates in his annual report, which has 
just been issued, the proposed plans for the foundation 
of a large industrial-engineering research laboratory under 
the auspices of the university. Such a move, he sets 
forth, would be a boon to the industries of this country, 
bringing to their aid, as is done in Germany, keen univers- 
ity research study to solve the many engineering problems 
which confront them and saving them millions of dollars. 

The plan outlined by Dean Goetze and his colleagues 
calls for the immediate erection of a building easily 
accessible to the university, with water and railroad 
f-cilities, which with the equipment necessary would 
cost $500,000. This would be but an initial step, how- 
ever, as it is ultimately proposed that a research founda- 
tion of from $2,000,000 to $5,000,000 be secured, the 
Income to be used exclusively for engineering research. 
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Painting Small-Shop Products--II] 


By Joun H. Van DEVENTER 


SYNOPSIS—While brush painting is the most 
common process of finishing small-shop products, 
dip-tank finishing should be studied. It is within 
the reach of the average small shop and saves labor. 
The use of dip tanks is described in this article, 
which also touches on oven drying, spraying, anil 
tumbling. 


Dip-tank finishing is a subject that the small-shop man 
needs to know more about. Paint, primer, filler, enamel, 
Japan and varnish can be dipped, although there are 
limitations coming from a design of the piece; but where 
this process can be employed, it not only saves labor, but 
is likely to give smoother results. 

Work that contains holes or recesses from which the 
accumulated paint will drip upon other surfaces is not 
suitable for dipping. An example of this is shown in 
Fig. 1 at A, in which the cast-iron stove plate has a 
number of central depressions. If it is dipped and then 
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FIG. 1. 


allowed to drain, drops will run down from these holes, 
and the result will be a smear. Of course, It is possible 
to touch up such spots with a brush, but this takes 
away the low labor-cost advantaze of dipping. It ig 
much better to design the piece with this point in mind 
and thus overcome the difficulty without cost. 

Sometimes work that cannot be dipped successfully in 
one position may be made to turn out all] right by using 
a little commonsense. An example of this is shown in 
Fig. Lat Band C. Here is a stecl plate having an open- 
ing, not at the center, but near one edge. If it is held 
and dipped in the position shown at B, the result will be 
even worse than in the foregoing case; but by turning 
this piece around, as shown at (, one stroke of the brush 
will remove the drip between the recess and the edge of 
the plate. 

In addition to the restrictions coming from the design 
or shape of the piece there are certain points to consider 
about the color to he used. Black, bright red and blue 


are good dipping colors; but olive green is a bad one, 
because it is composed of different pigments, which have 
a tendency to separate in the tank and give streaky effects. 

Small-shop products are not, as a rule, large or com- 
plicated. Dipping tanks are so easily made that there 
is no excuse for their not being suitable for the work. 
A good dip tank has the least srea of its contents expose] 
to evaporation and also contains a minimum quantity of 
paint. The evaporation from the surface of a dip tank 
causes considerable loss of materia] and also of time in 
keeping the solution at its proper consistency. A flat 
Piece, for example, may be dipped either in a shallow 
tank, as shown at B in Fig. 2, or in a deep, narrow 
tank, as shown at C. The first way would be expensive 
i paint; although the first cost of the tank would be 
less, evaporation and waste would soon make up for this, 
Steel window sashes are dipped on this principle in tanks 
that are 6 to 10 ft. deep and only a few inches wide. 

When a tank is designed to present the least surface 
area, it follows that the minimum amount of paint for 
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THE SHAPE OF THE PIECE AND THE WAY IT IS DIPPED ARE IMPORTANT FACTORS 


successfully operating the tank is also reduced in propor- 
tion. Thus these two principles of good design for dip 
tanks are both obtained by simply trying to live up to 
one of them. 

Many small-shop products may be dipped in tanks 
that are no larger than ordinary cooking utensils or 
paint pails. Such small pieces are dipped by hand, then 
placed on one edge on boards to dry. When the pieces 
become larger, mechanical handling is necessary. This 
fact restricts the process on large work to shops in which 
the production is great enough to call for the equipment 
and room required. An overhead monorail trolley is 
usually found in such a dip-finishing room. It is broken 
over the tanks, the short broken section being provided 
with means for raising and lowering, so that the piece 
may be run onto this section, be dipped, raised again and 
run off without undue loss of time. After dipping, it 
niust he allowed to drain, so that the surplus paint, which 
is worth saving, comes back to the tank. 
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Some automobile manufacturers paint their wheels by 
dipping, then get rid of the surplus paint by rotating 
them. Centrifugal force throws the paint back into the 
tank. Such complicated apparatus is out of the question 
for the small shop, but the centrifugal principle may be 
applied on smaller’ pieces without much elaborate 
machinery, and with good results. It is a thing that is 
worth remembering. 

One of the problems in connection with dipping is 
to keep paint from getting where it is not wanted. ‘This 
requirement restricts the use of the dip process, especially 
on*work that has a number of finished surfaces or holes. 
There are wavs of getting around this point. Whether 
it is economical to use these expedients or not depends 
upon whether the time needed for using them plus the 
time of dipping will be less than the time of brushing. 

Wooden plugs are often used to keep paint out of 
holes. Melted paraffin run over finished surfaces will 
keep them free from paint, but it must be removed by 
heating the article after the paint is dry. This scheme 
can be used only with air-drying paints, for if parts with 


FIG. 2. THE DIPPING TANK MUST BE DESIGNED ON 
DEFINITE LINES 


paraffined surfaces were put into an enameling oven, the 
wax would melt and run down and form a new and unde- 
sirable kind of finish. Hollow work, on which it is 
desired to keep paint from the interior, may be dipped 
with a closed end down, not being entirely submerged. 
After the piece is withdrawn from the dip tank, it is 
turned end for end so that the drip is downward toward 
the unpainted end, which is covered by a few strokes of 
the brush. There are hundreds of such expedients that 
may be used and that require only a little ingenuity and 
planning in advance, - 

A kink in connection with dipping has to do with 
obtaining a tag that will go through the dip tank without 
having its characters obscured by the paint. This prob- 
lem presented difficulty to a manufacturer of small hand 
pumps and resulted in loss of time, because it was neces- 
sary for the man at the tank to remove each tag and 
fasten it on again after dipping. This trouble was 
overcome by the means shown in Fig. 3, which represents 
the product of a stencil-cutting machine. There is 
nothing about such a tag to become obscured in the dip. 

The difference between air and oven drying is only 


4 question of the degree of heat and the length of time 
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required. No doubt, an enamel finish-dried in the air 
for several months would be as hard to remove from the 
surface on which it was put as one that had been baked 
for a few hours in a drying oven. Ovens are therefore a 
means of hastening the process of securing a hard, 
durable finish. They are not complicated, and the tem- 
peratures do not run very high, 600 deg. F. being about 
the limit. As far as the small shop is concerned, there 
is nothing complicated about the process of baking enamel 
or Japan. The only question is whether the quantity of 
pieces is sufficient to warrant the expense of the labor of 
handling them back and forth from the ovens. 

Black japan, which one finds on typewriters, business 
phonographs, adding machines and a similar class of 
work, is one of the most durable and oil-resisting finishes 
that can be put upon metal. The finish secured with it 
varies from the plain two-coat finish for smal] and cheap 
articles to the seven and ten coats used on the higher- 
grade machines. On this fine class of work, each coat 
after heing baked is sanded, or rubbed with pumice, and 
often on work that has been stripped or gilded a protect- 
ing coat or coats of varnish are applied and baked. 

Japan finish is always black, but colors are obtained 
by the use of enamels that are baked in the same way. 
The number of coats for enamel finish varies with the 
quality of the work, but a very respectable job can be 
obtained with two coats, T recently saw a test piece 


FIG. 3. PERFORATED TAGS ARE NOT DEFACED 
IN DIPPING 


finished in two coats of enamel of ordinary quality. It 
had been submersed in kerosene oil for two years and 
showed no signs of softening. 

Spraying is an ideal method of putting paint upon 
most surfaces, large or small. In small shops the lack 
of compressed air usually settles the matter at once and 
decisively. There are certain shops, however, which are 
small and yet have air compressors, and there are others 
in which the present method of finishing products would 
make it a paying proposition to install a smal] compressor 
such as is required for this class of work. Pressures as 
low as 14 lb. to the Square inch are used, and as high as 
80, painting, of course, going more quickly with the 
higher pressure, Filler, color and varnish can all be 
sprayed, but the consistency must be fixed so that the 
nozzle does not clog and paint does not run in waves on 
the work. It does not pay to spray work in which a large 
part 18 composed of open spaces—for example, bicycle 
wheels and wire. 

Tumbling is suitable for small work that is to be 
Japanned, where the quantities contained in the batch 
may vary from five hundred to fifty thousand pieces. 
Shoe buttons are an excellent example of this class of 
work, which it would be difficult to coat evenly, uniformly 
and as cheaply by any other method. After being tumbled 
for a certain length of time in connection with an amount 
of japan sufficient for the batch, the contents of the 
tumbling barrel are put on wire-mesh screens and baked 
in an oven, A number of coats are applied in this way. 
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Tool Steels for Quantity 
Production 


By Cuarvtres F. ScrriBNeEr 


What stcel to use for certain tools in these days of 
demand for large-quantity production is perhaps one of 
the most difficult problems for the production manager 
to solve. Especially is this so in concerns engaged in 
the production of “war munitions,” where quick deliveries 
and quality of product must necessarily be combined. 

The information herewith is based on the practice of a 
concern that has studied this matter extensively and 
shows the standard practice in the matter of tools for 
firearms components. Its value at this time will be 
especially appreciated by those who may have, or who 
contemplate taking on, contracts along this line. 


TABLE 1. CLASSES AND BRANDS OF STEELS USED FOR 
DIFFERENT TOOLS 
Name of Tool Steel Used 
Drills j in. and smalJer....0 00000. ene High-speed drill rod 
Drillsoven Vitec s2 680464 Se este dadiebe samen ees . ... Novo Superior 
Reamers § in. and Smislet: (obs oh het etek High drill rod 
Reamere over fin... .. 1 ce eee eee ovo Superior 


Reamers long in proportion to diameter................ Ketce oil-hardenin 


Counterbores j in. and smaller. ..........-.......045. High-s drill r 
Counterbores over Pin... 00. 2 eee Ov: fea 
Butt mills jin. and smaller..................-.+--05: High drill rod 
Butt mills over Jin... 2.2.60 eee eee eee eee as ovo Supcrior 
Taps f in. and smaller.................-.-- eee eee High-s drill rod 
Tape over: |) tiie. 244 580 oie ex Gees 3ls Kad Oreste tad ovo Supcricr 
Tape having fine threads....................... Super-Rapid White Label 
OT POR MON os sik ae og dae de Se ok ees bE Novo Superior 
Thread dis having fine threads................ Super-Rapid White [abel 
Chamber reamets for barr tl... 2.1... ..Super-Rapid White Label 
Slotting tools } in. and smaller, used in holders........ High epece drill rod 
Slotting tools with equare shank to fit holder................ ovo Supcricr 
Forming tools for screw machine.....................00e eee Novo Superior 
Cutting-off tools.............. pals GhaneeS antes and elite eats eevee wrath Novo Superior 
Piroeehes. 2 oh ee i he ae 6 ee Ae ee eas Novo Superior 
Milling cutters. sep cageRA Miience ae: bce Dae MN penh Novo 
Thread-milling ‘cutters for coarse threads...............05. “Novo Superior 
Thread-milling cutters for fine threads.............. Super-Rapid White Label 
Profiling: cutters: ec 3i4 620 4hee denied 4 CEs Sede eee nl ie ease Soe Novo 
Bawes 58525 ese ee Re sb te Rohe eee aes Novo (shect) 
iba ke ih © Cio od eee es ee he ae ree tg OE sOVO 
Drawing dics. 0.0... eens Firth’s Best Tool 
Cold-trimming dics... 00.0006 tenet eens Jovo 
Hot-trimming dies 6 ce eee e eee eee e eens Novo 
Drawing punches.......00.0...00. 0. cee eee eee: Chrome _ nickel 
Heading punchre .... 0... eee eee eee erence tenes _ Chrome nickel 
Standard drill bushings. .....00...... 0... cece eee Styrian Gold Label 
Special drill bushings ........... 0... cece ce eee eee Ketos oil-hardenin 
Standard locating plugs.........0.0.0.. 0.0 eee eee Styrian Gold Labe 
Special locating plugs 2.6.6 bene h eee ee Ketos oil-hardening 
Palinige Fie ise ood oR orks Se ES ee eae Ketos oil-hardening 
Small tocls of intricnte form...................c0ee eens Ketos oil-hardening 
Wood-cutting tools... 60.6 te eee Novo Superior 
TABLE 2. LIST AND DESCRIPTION OF TOOL STEELS USED 1N 
MODERN PRACTICE 
Carbon Steels: 
Crracent Extra... .... 0.0200 cee eee eee 1 05 to 1.15 per cent. carbon 
Firth’s Best Tool . Re Pe ee 1.05 to 1.15 per cent. carbon 
Rose Label Sty rian. ae ee ae a ee 1.10 to 1.20 per cent. carbon 
Hobewo 1's Chotoe. 0. cece cece neces 1.25 to 1.40 per cent. carbon 
Alloy Steels: 
Chiome nicked 00000 eee eneeee Chrome-nickel alloy 
Wiieta:, 3 ts: eee ee ee eee es -Manganes alloy 
Geld Label Styrian 0 o0..0.. 000. pice Bltnoeae with 3} per cent. tungsten alloy 
Birth ah. Ve ice. 0. a) eles eeras taeda 3) per cent. tungsten alloy 
Champion Double Special........................7 per cent. tungsten alloy 
High-speed Steels: 
NOVO <n 2 hee Ra SOR REE, BOREL tS Chrome-tungsten alloy 
Ne MUMRDESOUD, oe. neta nid cs Seco eae ans Boe ee Chrome -tungsten alloy 


.. Chrome-tung=ten alloy 

... Chreme-turgsten alloy 

’ Chrome-tungsten-vannadium alloy 
Chrome-tungsten-vanadium alloy 


High-speed drill red 
Novo Supencr . 

Blue Chip Ble rer... 
Super-Rapid White Label 


Carbon-Tool Steels—Crescent Extra and Firth’s Best 
Tool steels are domestic steels of good quality and can 
be used for general all-around work. These steels will 
machine readily, if properly annealed, and harden best 
when heated to about 1,400 deg. F. and quenched 
water. 

Alloy Tool Steels—Chrome-nickel steel is made con- 
taining various amounts of carbon. Those containing 
the lower amounts of carbon (about 0.50 per cent.) are 


eer ee 


kuitable for crankshafts and general automobile construc- 
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tion. Those containing the higher amounts of carbon 
(about 0.80 per cent.) are suitable for use in tools. This 
steel is very dense, tough and hard and will stand shock 
well. It hardens best when heated to about 1,450 deg. F. 
and 1s quenched in oil. Ketos oil-hardening is a domestic 
steel and is called non-shrinking and non-warping. It is 
very tough and hard and can be used for work that must 
not change in the hardening process. This steel hardens 
best when heated to 1,360 deg. F. and quenched in oil. 
Gold Label Styrian is an imported steel and has been 
found to hold a fine edge and put a fine finish on the 
work. It is hard and dense in structure. This steel can 
he used for tools that require an extremely hard surface 
or fine edge. It hardens best by heating to about 1,475 
deg. F. and quenching in water. Firth’s R. T. is a 
domestic steel similar in characteristics to Cold Label 
Styrian steel. Champion Double Special is also a domes- 
tic steel and has been found to be harder and more dense 
than Gold Label Styrian and is consequently better 
adapted for use under certain conditions. 

Ifigh-Speed Steels—Novo and Novo sheet steel are 
imported steels and are capable, in the main, of being 
used at high speeds. They last well without sharpening. 
These steels can be used for all roughing tools and, under 
certain conditions, for finishing tools as well. In their 
normal state they are extremely hard and dense, harden- 
ing being accomplished by heating to from 2,100 to 2,200 
deg. F. and quenching in oil or an air blast. Novo 
Superior is an imported steel similar to the two just 
mentioned, except that it will hold a keen edge longer 
than Novo. This steel can be used for finishing tools 
where only the very best is required. It is preferably 
TABLE 3. TOOLS FOR VARIOUS CLASSES OF WORK MADE FROM 

DIFFERENT STEELS 
Steel Used Tools Used For 


Chrome nickel... ..........0..... .Drawing punches, heading punches 
Ketos oil-haidening. . Filing jie. special drill bushings, special locating plugs, 


small tools of intricate form, reamers long in relation to their 
diameter 
Gold Label Styrian......0000. 0000000 ce eee All fine tools 
Birtles Tess A Sack atten 4 Rea on weet Koran ie 4 . Drawing dis 


Champion Double ‘Special. Medium and large drills, medium and large reamers, 
standard drill bushings 

Novo and Novo (sheet)... Milling cutters, profiling cutters, saws, blanking dics, 

cold-trimming aise sare dsuuie dies 

Novo Superior. . im ah ENG eas the Medium and large taps 

Blue Chip Superior Estes ok had uted cat htt SNe Nee ds Agate x oe Soe Threading dics 

Super-Rapid White Label.............. Medium and large countcrbores 
oe tools, cutting-off tcols, forming tools, chamber 

reamers, spe cial drills, special reamers, breaches 
High-speed drill rod. .Sinall drills, sniull counterbores, small reamere small taps 


hardened by heating to from 2,100 to 2,200 deg. F. and 
quenching in oil or water. Blue Chip Superior is a 
domestic steel of similar characteristics to Novo Superior 
and gives equal satisfaction in use. This steel is best 
hardened by heating to from 2,200 to 2.300 deg. F. and 
quenching in oil or water. Super-Rapid White Label is 
an imported steel, similar to the two last named. It 
hardens at a much lower heat, about 1,900 deg. F., which 
is an advantage in the construction of many tools. 

Alloy and high-speed steels can be used for nearly all 
tools for the manufacture of firearm components with 
greater efficiency than carbon steels. They cannot, how- 
ever, be welded in the blacksmith’s ordinary fire, but must 
be either brazed or welded by the oxyacetylene flame. 
Novo sheet steel, cold-rolled, can be obtained in thicknesses 
of from 0.020 to 0.133 in. High-speed drill rod can be 
obtained in sizes from 0.0625 to 0.500 in. inclusive. 

Table 3 will serve as a cross-reference to Table 1, as it 
lists the various classes of tools that can be most efficiently 
various grades of steel already mentioned. 
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x Connecting-Rods 


By Rospert MAWSON 


SY NOPSIS— Details of jigs. frrtures and. tools for 
milling, drilling, boring and reaming connecting- 
rods for an eight V-motor. 


The small tools, operations and methods used in 
machining some of the parts of the automobile eight 


Fi6. 7 


FIGS. 2 AND 2-A 
Operation—Straddle-milling wristpin end of connecting- 
rod, Fig. 1. The forging is located in pins at the large end 
in holes previously machined and rests on tool-steel V-blocks 
A. Strap B is tightened down with a knob nut and the 
knurled-head screws C hold the parts securely. 
Surface Machined—Wristpin bosses, with a gang of cutters 
5 in. in diameter by % tn. thick, suitably spaced. Speed, 38 
r.p.m.; feed, 0.032 in. per revolution. 
FIGS. 3 AND 3-A 
Operation—Drilling and tapping bolt holes in connecting- 
rod. The forging is located by V-blocks A, operated by kno 
screws and held against the steel strip with screw B. 
Holes Machined—Two 14-in. holes drilled and j;-in. 24 U.S. 
F. threads tapped for screws to hold cap on the connecting- 
rod. i 
FIGS. 4 AND 4-A 
Operation—Boring and reaming large hole in connecting- 
rod. The forging is located on pin A, fitting in the reamed 
wristpin hole, and is forced back against the stop with 
knurled-head screw B. 
Hole Machined—2.115-in. hole, bored and reamed, using slip 
bushings at C. 
FIGS. 5 AND 5-A 
Operation—Drilliing and reaming wristpin hole and oil hole 
in connecting-rod. The forging is located on two pins at end 
A and forced against stopscrews with Knurled-head screws 
in the shaft B. 
Hole Machined—%-in. hole, drilled and reamed, using slip 
bushings C in jig and 3:-in. oi] hole in end of rod. 
FIGS. 7 AND 7-A 
Operation—Milling recess for joint on connecting-rod fork 
for gang. The rough-forging is located on hardened-steel 
blocks at the rear and resting on steel pins A at the front. The 
strap B and knurled-head screws C hold the forgings securely. 
Surface Machined—Recess and parting line, using gang 
cutters consisting of two 4x!s-in. and two 3%x%-in., suitably 
spaced. Speed, 46 r.p.m.; feed, © per revolution, 


V-motor manufactured by the Ferro Foundry and 
Machine Co., Cleveland, Ohio, have been described on 
pages 14, 98 and 186. This article is the fourth of the 
series and shows the small tools and methods used for the 
connecting-rods, one of which is shown in Fig. 11. The 
Jigs and fixtures used are representative of uptodate auto- 
mobile small-tool design embodying time-saving devices. 
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Fi6.8 
JIGS AND FIXTURES FOR MACHINING CONNECTING-RODS, WITH WORK IN POSITION 


FIGS. 8 AND 8-A 

Operation—Milling out metal to form fork end of connect- 
ing-rod. The forging is located by a pin fitted In the reamed 
wristpin hole and resting on height pins in front; it is held 
down with screw A through the strap. 

Surface Machined—Inside fork slot, using 6x%-in. in- 
serted-tooth cutter. Speed, 32 r.p.m.; feed, 0.05 in. per revo- 
lution. 

FIGS. 9 AND 9-A 

Operation—Milling joint surfaces on caps for connecting- 
rod forgings, located on steel blocks and held against the 
hardened-steel blocks A with straps B. 

Surfaces Machined—Joint and register, using gang cutters 
consisting of 4x15-in. and 3%x%-in., suitably spaced. Speed, 
46 r.p.m.; feed, 0.06 in. per revolution. 
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FIGS. 10 AND 10-A 

Operation—Straddle-milling the large end of the connect- 
ing-rod fork. The forging is located by pin A, which fits in 
the wristpin hole previously reamed and rests on hardened- 
steel locating blocks. The strap, when tightened down, holds 
two forgings. 

Surface Machined—Both sides of the large end of the rod. 
Gang cutters, 10x11% in. wide; inserted cutters suitably spaced. 
Speed, 17 r.p.m.; feed, 0.06 in. per revolution, 
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Milling an Imternal Neyway 


The method of milling an internal keyway in an auto- 
mobile brake support is shown in Fig. 1. The brake support 
and the position of the keyway cut are shown In detail in 
Fig.2. One of the supports is also shown in the foreground 


| 


FIG. 1. MILLING AN INTERNAL KEYWAY 


just below the drilling-machine table. The method of 
holding the work in the jig is plainly shown. 

The tool used to cut the keyway is a regular internal 
keyseater made by the National Machine Tool Co., Cin- 


e 


a 
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FIG. 2. DETAILS OF BRAKE SUPPORT 


cinnati, Ohio, and the work is done in the shop of the 
Peru Auto Parts Co., Peru, Ind. The brake supports 
are of malleable iron, and the keyway cut is 14 in. wide, 
js in. deep and 35¢ in. long. As the “hub” is 6 in. in 
length, it will be readily seen that the kevway goes only 
part way through and would | Veult piece of work 
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to do in any other way. The keyway is cut by the 
method described at the rate of about In. per minute. 
Sa 


Drilling om a Gear Cutter 


As part of a speed-changing mechanism u:ed on the 
heads of its radial drilling machines, the Mueller Machine 
Tool Co., Cincinnati, Ohio, uses a gear consisting of a 
series of tool-steel pins sect into concentric rings like 
crown gears. A tool-steel pinion meshes with the various 
rows of pins, according to the speed desired. It is neces- 
sarv that these pins be set a certain distance apart in the 
individual rings and also that the rings be placed 
accurately in relation to each other. For this purpose a 
Brown & Sharpe gear cutter has been rigged up as 
shown. 

The plate or gear in which the pins are to be pressed 
is placed on the work arbor, as shown at A. The drilling 
fixture is placed on the cutter carriage. The shaft of 
the spur gear B is connected to the cutter arbor and 
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DRILLING ATTACHMENT FOR A GEAR CUTTER 


drives the drill spindle C through a pinion and pair of 
bevel gears. When set for a certain circle of holes, the 
drill feeds in and out, and the work is indexed by means 
of the regular gear-cutting mechanism. The spacing of 
the holes is obtained by gearing as for a gear with teeth 
corresponding to the number of holes to be drilled. 

The setting for the various circles in the usual way, by 
turning the elevating screw a certain number of times, 
produced too many mistakes, so another method was 
thought out. A sleeve D was made to slip easily down 
over the elevating screw. A weight £, with a hole part 
way through it, rests on top of the screw. Between this 
weight and the long sleeve, spacing collars like F’ and G 
are placed, according to the row or circle of holes to be 
dritied. Suppose, for instance, that the first cirele drilled 
requires the use of the long sleeve only. Then the weight 
is lifted off the screw, and a spacing collar is dropped on. 
The weight is then replaced and the head lowered until 
the long sleeve will just turn with the fingers. This 
gives the correct location for the next circle, which is 
drilled. Then another collar is slipped on to give the 
setting for the next circle, and so on. Each collar is 
marked for the number of holes and its circle. 
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Formulas and Alignment Charts 


for Taper 


Press Fits 


By A Lewis JENKINS*® 


SY NOPSIS—-A complete solution of the taper 
press-fit problem. The author has adapted tested 
fundamental press-fit formulas to the special case 
of the taper fit. Values for the numerical factors 
have been determined from the records of a large 
number of shops doing a wide variety of work. 
Two alignment charts plotted from the formulas 
provide easy use. 


Taper press fits have found favor among leading man- 
ufacturers because of their simplicity and surety. By 
the use of proper standards and methods of gaging (**Ial- 
sev’s Handbook,” pages 245 and 251), svstems of tapers 
and allowances have been developed which simplify com- 
putation. 

The travel, or distance, the plug is forced into the 
ring by the pressure is a more satisfactory and practical 
criterion of the surety of a taper fit than the pressure 
itself. For this reason satisfactory records of taper press 
fits may be had even when they are made with a screw 
or knuckle-joint press. 

The members of a taper fit may be placed together and 
the surfaces corrected to any degree of accuracy desired, 
thereby eliminating the necessity of making delicate 
micrometer measurements. The lubricant on a taper fit 
acts very effectively, and the possibility of scoring the 
surfaces in fitting is slight compared with the danger 
when making straight fits. The members of a taper press 
fit are easily centered, and accurate alignment is obtained 
at the beginning of the pressing operation. 

Straight press fits have the following objections: They 
are difficult to measure accurately in fitting and difficult 
to lubricate satisfactorily when of considerable length; 
the surfaces of the members are likely to be scored in fit- 
ting; the operation of fitting requires extreme care on the 
part of the operator In starting and while pressing on, 
and the criterion of good design and workmanship is the 
total pressure required. This can only be determined 
with anv degree of accuracy by using a hydraulic press, 
taking the pave reading of the liquid pressure and multi- 
plying it by the area of the ram. 

My fundamental equations for pressed fits, published in 
Engineering News of Mar. 17, 1910, and also given in 
the American Machinist, Vol. 42, p. 377, are as follows, 
with f and p expressed in pounds per square inch and P 


In pounds: 
zEK 


f= BE 
A+ ¥, + py @— 
a 
pa---- FAY (2) 
P— yy + py (K+ 9) 
2 
P=prdlLu 
where 
f = Equivalent tensile hoop stress in the ring or hub 
in pounds per square inch; 


(1) 
Y1) 


(3) 


Associate professor of mechanical engineering, University 
of Cincinnatl. 


p = Equivalent hoop stress at the surface of the 
shaft or plug, which is equal to the unit 
radial pressure between the surfaces fitted, 
in pounds per square inch; 


z = Allowance per inch of diameter = 7 


J = Total allowance in inches; 
y, = Potsson’s ratio for plug or shaft material ; 


FIG.|. RELATION BETWEEN TAPER, 
TRAVEL AND ALLOWANCE 


DIAGRAMMATIC REPRESENTATION OF CONSIDERATIONS 
IN TAPER-PRESS FITS 


y, = Poisson’s ratio for ring or hub material ; 

FE’, = Modulus of elasticity for plug material ; 

F, = Modulus of elasticity for ring material ; 

A’ = Ratio of hoop stress in the ring to the unit 


f 
radial pressure between the surfaces = re 


L = Length of fit in inches; 
w = Coefficient of friction; 
d = Diameter of plug in inches. 

Although these equations were first used in connection 
with straight fits, they mav be modified to apply equally 
well to taper fits by using the proper values for w, z and J. 

The dotted lines in Fig. 1 show a tapered plug placed 
snugly in a tapered hole. By forcing the plug to the 
right a distance equal to UV, the hole is expanded and the 
plug contracted (not indicated in the drawing), and the 
section of the plug having a diameter equal to d + J Is 
forced into the bore at the section that originally was of 
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diameter d. For any section along the length of the fit 
the original diameter is changed an amount equal to the 
total allowance J. 

The taper per inch of length is 


h= : (4) 


where H is the total taper or difference iin diameter of the 
bore at the ends of the fit. 

The total allowance is equal to the difference in diam- 
eter of the tapered plug in a length equal to the travel 
U’, or 

: =U") (5) 

The allowance per inch of diameter, or the unit allow- 

ance, 18 
J Uh 
P = epee 


add (6) 


RELATION BETWEEN Loap AND RabiaL PRESSURE FOR 
Taper FITs 


Fig. 2 shows a tapered plug forced into a tapered hole 
in a ring by a load P, and thereby producing a unit nor- 
mal pressure perpendicular to the surfaces equal to n and 
a total normal pressure between the surfaces equal to 


NV fl 


weosad + sina 


where a is half of the cone angle of the taper. (For 
derivation see “Spooner’s Machine Design,” pp. 342 and 
111.) 


vr 


~eug? 


Substituting the unit normal pressure, 2 
this equation gives 
P = x dLn (w cosa + sin a), 
and since the radial pressure is equal to p = n cos a, and 


tana = : 
2” 
P= rd Lp (w — + sina) _ aCe are 
=xdLp (« + 3) pounds (7) 
and 


(8) 


By way of comparison, for a straight fit the total load 
required is P = prdLw, where P is expressed in pounds. 
This shows that for a given radial pressure p and coeffi- 
cient of friction wa greater force is required to make a 
taper than a straight fit, the difference being equal to 


oT 
Pr = 2-000 (~ + 3) tons 


1 : 
rd Lp 5 Ib. It is also seen that the taper may be consid- 


ered as having the effect of increasing the coefficient of 


¢ 


friction an amount equal to ; or w” = w + i where 


wis the equivalent. coefficient of friction. For h = 
0.005, the equivalent increase in the coefficient of friction 
is only 0.0025, which is so small that it is well within the 
limits of error in observation and measurement. This 
does not mean, however, that the same or greater force 13 
required for a taper as for a straight fit of the same 
length, allowance and diameter, because the conditions of 
lubrication are quite different and the coefficients of fric- 
tion for the surfaces are not necessarily equal. 
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It is seen from equations 1 and 2 that the only physical 
properties of the material that affects the stress are the 
modulus of elasticity and Poisson’s ratio. Steel has that 
interesting property of maintaining a constant modulus 
of elasticity regardless of alloys, heat treatments and 
mechanical treatments that change the elastic limit, ulti- 
mate strength and elongation. The influence of the varia- 
tions in Poisson’s ratio for ordinary grades of steel is not 
sufficiently great to produce an appreciable difference in 
the stress or in the load. Hence the variations in the 
physical properties of steels should have no appreciable 
effect on the stresses produced by a pressed fit. 

The variation in hardness of the material may affect 
the coefficient of friction in equation (3), which in turn 
would affect the pressure required to make the fit, but this 
action is entirely independent of the stress relations. 
Soft materials, poor workmanship and inefficient lubri- 
cation tend to produce scoring. In practice the softness 
of the material is probably the least of these evils. 

As regards press fits, steel is steel, whereas cast iron Is 
a mere term applied to a mixture of iron, carbon, silicon 
and various other constituents, and it may have cavities 
and initial stresses. If cast iron has an elastic limit, it 
is at a point where the stress is almost zero, and its modu- 
lus of elasticity varies with the stress and grade of mate- 
rial. The exact error introduced by assuming a constant 
modulus of elasticity for cast iron within the practical 
limits of working stress and grades of material is small, 
but its exact value cannot be found. 

(Our knowledge of the elastic properties of cast iron— 
the most used of all materials in machine construction— 
is very deficient. It is apparently no one’s duty to dis- 
cover the facts that will remove those mysteries which 
now often cause the designer to mistrust his calculations. ) 


GENERAL FoRMULAS FOR TAPER Press FItTs 


By substituting in the fundamental formulas (1), (2) 
and (3) the values of F = 15,000,000 for cast iron and 
30,000,000 for steel y = 0.25 for cast iron and 0.3 for’ 
stecl, the equivalent coefficient of friction for taper fits, 


h 
w” = w+ ;, and allowance in terms of the propor- 
fe 


‘ 


ad? the fol- 


formulas for taper press fits are 


tions of the fit as given by the equation z = 
lowing general 

obtained : 
For cast-iron hub on a steel shaft: 
15,000,000 U/ 


f= 7 yy Ub. per sq.in. (9) 
d (: + *) 
A 
15 ,0000,000 U7) 
= ee) ¢ . 0 
p (0.6 + K) lb. per sq.in. (10) 
15,000,0005U2 L ( w+ 5] 
P=. a) _ 23,562 0h Lae” foe 
2,000 (A’ + 0.6) A+ 0.6 
(11) 
For steel hub on a steel shaft: 
30,000,000 U7 ; ‘ 
a . f Ib. per sq.in. (12) 
d ( -+ ic) 
30,000,000 77 
P = TOR lb. per &G.in, (13) 


a eer 
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— 23,562UhLw" — 47,124Uh Lo” 


2 
For steel hub on cast-iron shaft: 
= AOL ALOU lb. per sq.in. (15) 
Fe i eh 
k 
30,000,000 Uh : : 
p= (1.95 + K) lb. per sq.in. (16) 
, 47, 1240A Le” 
y = T.95 4+ K - tons (17) 
For cast-iron hub on cast-iron shaft: 
= ee lb. per sq.in. (18) 
d ( +4 x) 
15,000,000 Uh 
ad ky. 1b. per sq.in. (19) 
23,562 Uh Low” 
oo ? nee 
Ps LK (20) 


The only variables in these equations that depend upon 
the physical properties of the materials are w” and K. 
The combined effect of these has been determined empiri- 
cally from experimental data. | 


COEFFICIENT OF FRICTION FoR TAPER PREss FITs 


Lubricant has been found to have such a great influence 
over the pressure required in making taper press fits that 
the tonnage cannot be depended upon as a criterion. The 
Variation in pressure required because of the lubricant 
mav be as great as 600 per cent. (‘“Halsey’s Handbook,” 
page 245). 

The lubricant is trapped between the surfaces and if it 
ig not too thin, it is practically impossible for it to be 
squeezed out or scraped off. There is some tendency for 
the lubricant to be scraped off near the ends of a taper fit, 
but even over the small portions of the length at these 
places the conditions are no more severe than exist 
throughout the complete length of a straight fit. When 
a heavy paint made of linseed oil and white lead is used 
as the lubricant, the average tonnage required for a taper 
fit is between one-half and two-thirds that required for 
the average straight fit of the same allowance and pro- 
portions. 

The results of an analysis of about 800 straight fits 
indicate that the coefficient of friction is greater on like 
materials than on unlike materials, whereas data on taper 
fits show that the friction of steel on steel is less than for 
cast iron on cast iron; while cast iron on steel has an 
intermediate value. This difference is presumably owing 
to the more efficient action of the lubricant in the case of 
taper fits. 

The formulas for f, p and 2” involve w” and K, and 
It If necessary to assign values to these quantities in order 
to determine numerical results. The value of A for a 
given) material depends upon the ratio of the outside 
diameter of the ring to the diameter of the shaft, the 
modulus of elasticity and Poisson’s ratio. The modulus 
of elasticity is equal to 30,000,000 for any ordinary grade 
of steel stressed any amount within the elastic limit. The 
modulus of elasticity for cast iron depends upon the stress 
and grade of material. The effects of the variations of 
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E and w” or A and w” for taper press fits may be found 
as follows: 

It has been seen from equations (11), (14), (17) and 
(20) that the total pressure in tons required to force a 
shaft into a hub may be written 


(21) 
where 
(22) 


= 0.6-+ K, 1+ K, etc., depending on the material 
and 
P' 
~Q UhL 
The correct value of Af includes the function of the 
elastic laws and corrects any error that may be introduced 
by assuming constant values for F and y. The values of 
P’, U, h and L taken from experimental data were sub- 
stituted in the foregoing equation and the values of M 


(23) 


plotted against the corresponding values of = 


In order to obtain the necessary data for this analysis, 
a circular letter and “record form” were mailed to about 
70 concerns that use press fits. The replies cover a large 
range of sizes and classes of work. These data show a 
much greater variaton in the pressure required than was 
found in making a similar analysis of straight fits. This 
is accounted for by the fact that the data on taper fits 
cover a greater variety of work, were taken from a greater 
number of sources and have greater personal and instru- 
ment errors, and the kind of lubricant used has a greater 
effect on the coefficient of friction for taper than for 
straight fits. 
d 
the mean value of Mf for a cast-iron hub on a steel shaft 
when a lubricant of linseed oil and white lead was used, 
is: 


By plotting the values of M/ against — for taper fits, 


1,260 
Me +A (24) 
where 
Tee oe ae 25 
= D- (25) 
(2 3 


, 


This equation for K is of different form from the one 
given for straight fits, but the curves plotted from the 
two equations practically coincide between the values of 
7 = 1.4 and 4. 

The data for steel hubs on steel shafts also give consid- 
erable variation, the mean values being represented by 
the equation 


2,600 
where 
2 
(a) + 
ad 
jn (27) 


which is the ratio of the tangential hoop stress in the hub 
to the internal radial pressure as expressed by the Lamé 
theory for stresses in thick cylinders. 
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There are relatively few instances where cast-iron hubs 
are forced on cast-iron shafts, either straight or tapered. 
From the data for taper fits for cast-iron hubs on cast- 
iron shafts the mean value of M is represented by the 
equation 


(28) 


where A is the value given bv equation (25). 

There are apparently no available data on steel hubs 
pressed on cast-iron shafts, and the values of Mand A’ for 
this case were chosen through a comparison of the other 
three cases. In deciding whether the values of A’ for 
cast-iron hubs on steel shafts or the value for steel hubs 
on steel shafts should be used for steel hubs on cast-iron 
shafts, constant values of Uh, ana w” and a value of 
A—1.7 were substituted in equations (11), (14), (17) 
and (20) for P’, and the following ratios of the required 
pressures deduced : 


Cast-tron hub on cast-iron shaft 


Steel hub on steel shaft oan (A) 
Cast-tron hub on steel shaft 
pawanee me cae ate : ) 3 
Nleel hub on steel shaft ace (13) 
Steel hub on cast-iron shaft n 
Steel hub on steel shaft hae (€) 
Steel hub on steel shaft 1860 (D) 


Steel hub on steel shaft — 


This shows that if the materials gave the same values 
for w” and A, and the values of FE and y assumed were 
correct, the force required to press a steel hub on a steel 
shaft is twice as great as is required to fit a cast-iron hub 
on a cast-iron shaft of the same dimensions. 

The actual values of (A), (B) and (DP) obtained from 
data on straight fits are respectively equal to 5.9, 5.7 and 
1 The values for (A) and (B), which are for hke mate- 
rials, are comparatively larger than the aforementioned 
value of (B), as may be seen by multiplying either set 
of values through by a constant that will make both values 
of (B) equal. The fact that the actual value of (A) Is 
greater than 5 indicates that the friction of cast iron on 
cast iron is greater than steel on steel. The variations in 
the values of / are not sufficient to produce so great a 
difference. By comparing the values of (A) and (B) 
for both cases it is seen that the friction in case (A) is 
ereater than in case (B), or the friction of cast iron on 
cast iron is greater than cast tron on steel, 

The actual values of (A), (B) and (D) obtained from 
data on taper fits through equations found for AZ are 
respectively equal to 5.28. 5.61 and 1.00 and are consist- 
ent in their agreement with the hypothetical case. By 
comparing the differences between (A) and (C) and (B) 
and (C) the influence is in favor of cast iron, hence the 
value of AU given by equation (25) was selected. 

By proportion the actual value of (@) should be 


Nye 5.61 X V4 
(C") Se Se ean 
(/?) 58S 
which gives for a stecl hub on a cast-iron shaft 
2570 
M at é - 20) 
195 +4 A a 


where Wis the value given by equation (25). 
Substituting the empirical values of AU and J obtained 

from experimental data in the veneral equations (9) to 

(20) gives the following emp a 


ys? 
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For cast-iron hub on stee: shaft: By combining equa- 
tions (9) and (25) the hoop stress in a cast-iron ring 
pressed on a steel shaft having the same taper as the 
hore is 


f= 


15,000,000 C7 : . 
ee eee Deans per sqg.in. (30) 


oe je 0.4 
d 2 + 0.333 (7- 1) | 


From equations (21), (24) and (25) the force required 
to press a tapered steel shaft into a cast-iron ring bored to 
the same taper is 
e G v 
P= MUAL =-— es = tons 


0.6 +5 04 
(i?) 
ad 


From equations (12) 


(31) 


For steel hub on steel shaft: 
and (27): 


rasimanen (2) 
( 


f= ae ——“ 1b. per sqg.in. (32) 


(5) 


From equations (21), (26) and (27): 


2 
130001 L (7) — i 
5 i ad 
(7) 


For steel hub on cast-iron shaft: From equations (19) 
and (25): 


tons (33) 


30,000,000 Uh , 
[SSeS Ss D \0.4] lb. per sq.in. (84) 
ad + 0.97 a 1) 
d 
From equations (21), (25) and (29): 
D 0.4 

LATS CAL (( —- ) 

a 1 v4 7 fons (35) 
L.lo (7 — ) +1 


For cast-iron hub on cast-iron shaft: From equations 
(18) and (25): 
25 500,000 U) 


| i | nr lb. per sg.in. (36) 
d & ia 1) 
From equations (21) and (28): 
pre 1,3900AL or (3%) 


— \ O.4 
} 


There is no question about the foregoing values of f 
being sufficiently accurate for all practical purposes, but 
owing to the great variation in the pressure required’ 
because of the different kinds of lubricant used, the for- 
mulas for ? may give values considerably greater or less 
than the actual pressures required. They represent aver- 
age Values when a lubricant of white lead and linseed ot] 
Is used, 

The aligument charts provide an easy means of solving 
these equations, 
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Maximum Production from Tools 


By Gustav H. 


SY NOPSIS—The centralized control of a school 
shop planned to teach the principles of production 
and govern the manufacturing in the shop ttself. 
A number of special tools are shown, together with 
spectmen time-study and instruction cards. 


Tools have but one function—to produce work.  Fail- 
ure to perform this function according to definite stan- 
dards accepted as modern practice points to fundamental 
defects in the manufacturing policy. Tools that do not 
produce a maximum quantity of acceptable work are ex- 
pensive tools, while those that lie on the shelves unusued 
are a dead loss. If tools are good but production low, 


XeHigh- 
oy B a Highspeed 
S| I A ## ER to tool-body 
a aeaeeeeneee erate at ae a 
Peer a, xt x 
‘a ie is 
Shp : 
i |v 


SYMBOL T0.14.5 
ROUND-NOSE TOOL FOR HEAVY WORK 


Fila. 1. 


methods are at fault. In either case something is wrong 
with the underlying policy or with the execution of that 
policy. 

The manufacturer who docs not know is satisfied with 
poor tools and low production for the reason that to him 
his tools do not appear bad nor his production small. 
Who has not observed the widely varying tool practices 
in shops similarly equipped and engaged in the same kind 
of work? The tvols are approximately the same and the 
workmen seemingly of equal ability, yet the results are 
in no way comparable. Plainly the tools or the work- 
men are not responsible, as in these respects conditions 
are equal. These cases leave but one conclusion—the 
management must be responsible for 
the difference in results. In one case 
the management is good; in the other 
it is bad, or at least not of an equal de- 
cree of excellence. Inefficiency is not 
so much a matter of tools as of 
methods, and observation leads to the 
conclusion that in the shop which is 
not producing results equal to those 
produced by other shops of the same 
order, the management rather than the 
equipment is at fault. 

The problem of securing maximum 
production from tools resolves itself 
into three factors—(1) design of the 
toul, (2) manipulation of the tool, (3) 
maintenance of the tool. 

Such output of course depends upon 
a number of items other than tools, 
such as dispatching and routing of 
materials, power, labor, ete., all of 


*Instructor in machine-shop manage- 
rent and practice, University of Dlinois. 


RADEBAUGH* 


which enter directly into the larger problem of manu- 
facturing and must, if efliciency is secured, receive equal 
attention with the tools. Without consistent treatment of 
all the fundamental elements entering into shop operation, 
efficiencies in one will necessarily be nullified by ineffi- 
clencies in another, and the final result average but little 
better than the weakest constituent. The plans outlined 
in this article would not in themselves effect the maximum 
shop output, for the reasons just given, but they will 
name (1) the right tool for the work, (2) the most effec- 
tive use of the tool and (3) proper tool upkeep and 
maintenance. Such a program, if effectively executed, 
will furnish the fundamental elements for successful shop 
operation when combined with efficient organization and 
‘danagement. 

Considering in detail each of the three leading fac- 
tors in maximum tool production, it is evident that (1) 
to secure the most effective tool it must be selected for 
the work, properly designed, mechanically constructed ; 
(2) to obtain maximum output from the tool, the most 
economical method of performing the work must be de- 
termined in advance, these methods and standard time 
for operations must be made available for the working- 
man’s use, the workman must be trained to perform the 
work according to methods and in specified time; (3) to 
insure a constant supply of tools in efficient working con- 
dition, working standards must be established, these 
standards must be constantly maintained, the workman 
must be relieved of all responsibility for tool maintenance 
and not be permitted to depart from standards. 

To some of the shop managers of the old school this 
program may appear unduly complicated and perhaps 
unnecessary. Its justification lies in the fact that it pro- 
duces more work at less cost than does unsystematized 
management. Unless definite steps such as those out- 
lined are taken to standardize shop processes, production 
is largely a matter of efficiency of the individual work- 


FIG. 2. GRINDING FIXTURE FOR GAS-ENGINE PISTON RINGS 


282 AMERICAN 


FIG. 3. ADJUSTABLE STORAGE CASES FOR STORING 
JIGS AND FIXTURES 


man. In ability workmen vary greatly. There are equal- 
ly marked differences in individual outputs, owing to the 
relative values of experience and training. On the other 
hand the average workman responds readily to intelligent 
instruction in modern shop practices, and it is not diffi- 
cult to improve efficiency when those in charge are real 
leaders. Most inefficient shops are the results of poor 
leadership. Efficiency starts (if it starts at all) at the 
top and filters down through departments to the work- 
man himself. It does not work back the other Way. 
These facts are appreciated by the uptodate executive, 
which is the reason why centralized contro] from the 
office is gradually superseding the traditional plan of 
machine control by the individuals operating machines. 

In the shops of the University of Illinois centralized 
control has been established for the double purpose of 
demonstration and of production, 


These shops are 
operated on a commercial basis. 


Regular products are 


orenation Orinding Piston Rings 


anvic.ie _Type A Engine 
a 


INSTRUCTION CARD NO. _107_ es OPER. WO, 4 


———____wo_78 __,.. 


pare_eb ruary 17, 1.914 TIME STuDY No _ 4 


UNIVERSITY OF LUNOIW 
SHOP LABORATORIts 


RECORD OF TIME STUDY 
DEPT _ Machine 


ormraTon’s name A. Miller 


Te | Time “| EXPLANATION oF 


(TEM OETAILS oF OPERATION [acres | LosT raceossn | OPERATING TIME Losses 
— eee 


——————— | 
=! Adjusting head and foot atock 0.03 fn t platen 
—|-Adjueting head and foot stock _ 0.08 | O,dy! too tight on 
— : = | bolt, Had to remove mut 
eg - Zo 4 yee ae: 


he and repair it. 


i 


fon epindie/ 0.08 | __ 0.08 |_ 

4 | Adjusting speeds a OcOFit! .- 0.03 | 

5__| Locating reversing dogs 0,02 ___} 0,02 | 

6 | Clamping ring grinding Sixture on —_ a 
—|—Plsten 0.03! | 9,03 — 

i a Plecing rings in clamp box 0.03 | 0.01/ 0:02 | One ring too large to go 
a : ef | in fixture, Had to re-_ 
a 4 = ) __| lace with another, 

8 | Place equalizing dog on mandrel | 0.02 | === 0502" 
9 | Placing Finge on grinding mandrel | 9.02 | 0.02 a 
10_|orinding to size 0.20 | 0.02 10.19 | tack 2 cure when 

7a CEST ae ae Should be done in_asven, 
11_ _| Removing mandre) from Machine and | : =a 

—- ring trom mandre) _ ~—_____}o.03 —___|0.03 |_ 7 


2___| Removing riztures from machine __ 
| 


St Pea ae 
sore Te: 66 |0.07 Jo.59 | 


0. ‘Ritter 


Woes ecerome vo =tue 


(MEESNGATECO are 


STUDY MADE By 


EH. Heas 
woux @cCHBOULE 4908 Tan 


FIG. 4. A SPECIMEN RECORD OF TIME STUDY 


This is one of a series of elght time studies Made on a 


grinding Operation incorporatin an 
details in natural sequence = Srey eecann en 
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actual experience in the 
No claim for novelty is 


manufactured to give students 
problems of shop management, 
made for the methods used, although these shops are 
among the first of the college shops to employ through- 
out the latest phases of production and management ip 
place of manual training. The hope that some of these 
methods may prove helpful to those facing similar prob- 
lems is the source of inspiration for this article, 

At present an 8-hp. two-cylinder marine-type gas en- 
gine is the principal shop product. To machine the 86 


arts of this engine 214 operations at various machines 
] g | 
are required. 


Each part was studied separately, and the 


FORM (Ba 
INSTRUCTION CARD 
SHOP LABORATORIES 

MACHINE DEPT, 


P’STON FING 
PATT. NO. /-25™ 
OPERATION NO. ~ ¢roTAL OPERATIONS 


ST 0c No, A107 FATTERNNA [-25 


G 


MACHINE GRINDING 
MACHINE NO. /9/ 


TOOLS: 


4 /SUCPOMETERS. CA.AL4 


JIGS: 
Fixtures: GRINDING 


4x. 1027.4 


OPERATION ROUTINE 


Note:-Rings finished in lote of 18 pieces, During proc 
ing prepare next set of rings on grinding mandrel No, 
Machine set up. Total time ..0.14 
ust head and foot stock to receive work, (Par. 47), eee 
Both center dead. (Par, 49). eee 
Place on wheel spindle, wheel grain 46, grade K or L shape 76.( Par, 
10 a *ee 
hageat Wheel speed to No. 6 (Par. 83, Traverse speed No. 3 (Par. 84), 
Adjust reversing dogs to Proper position. (Par, 52), eee 
Work set up, Total time . 
amp ring erinding fixture Fx 107.4 clamp box) on right end of 
platen. (Par. 183), 
Place 18 piston rings in clamp box and Close clamp, (Par. 187). 
Place equalizing dog on mandrel, 164%), “+e 
Place special erinding fixture Mandrel thru 18 Tings and Clamp firmly 
release ring Clamp box. (Par, 187). tee 
Work Production, Total time ..0.20 
Place mandrel with 18 pieton rings, between Centers and grind to \* 
diameter. (Par, 142 ). =35 
Remove mandrel from machineys and piston rings from mandrel. ( Par .143) 
Note!-If more than 18 rings in lot, repeat items 7-9-10--11, 


eee of grind- 
2. 


Vf UunNPE 
*e - 


20.07 


Caan A 
*ee . 


=) 
°o 
. 


0.17 
0.03 


Machine Take Down , Total time ..0.09 
Remove all fixtures from machine, (Par. 10), see [0,09 


Standard time in lote of 18 » 0.2% x number of lots 
Standard time in one lot of 18 = 0.50 


A SPECIMEN 


INSTRUCTION CARD 


depart from the instructions 
Suggestions for betterment 


Operators are not permitted to 
but are encouraged to make 


most efficient tools 
tions were selected. 


and methods under existing condi- 
It is not presumed that these are 
ideal in all respects, but they represent in principle at 
least the working out of a sound manufacturing policy. 
The problem of production from the mechanical stand- 
point involved in the manufacture of the gas engine was 
considered as one having three components—the right 
tool, efficient operation and correct maintenance. 

Each tool is designed for machine production with 
the ultimate idea of having it perform its functions in 
the most effective manner. This is accomplished by deter- 
mining the machining operation routine, thus permitting 
the design of tools to embody both the character of the 
work and machining methods. In designing lathe, planer 
and shaper tools, practices which standardize these tools 
are followed. In Fig. 1 a round-nose tool for heavy work 
is shown. This tool is made up of a carbon-steel body 
With high-speed steel hose welded to the carbon steel. 
The construction of this tool eliminates the extravagant 
use of high-speed steel and alsv gives productive results. 
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In efficient manufacturing, jigs and fixtures are the 
foundations for production. Their design and main- 
tenance is an item of no brief analysis. They are designed 
with the double purpose of accuracy and rapid produc- 
tion. If designed without first analyzing the machine 
operation or without consideration fur rapid production 
and the placing of work in them, they will not effectively 
fufill their purpese. Fig. 2 shows the fixture used for 
yrinding the periphery of piston rings, the grinding being 
done under compression; 18 rings are ground at one 
setting. The clamping box shown mounted on the ma- 
chine obviates wastes in placing the rings on the fixture. 


STAMBARO TOOL LIST 
\usTRUcTion CARD A 140-1 


GIN. STEEL AULE 

11M. MICROMETER 
3-O1N. HEX. COLLET 
PARTING TOOL 


+O1M. HOLLOW MILL 
7-4 1M SOCKET 
3-B1N.— 24 DIES 
GEOMETRIC CIE HEAD 


FIG. 6. STANDARD TOOL-LIST CARD FOR TOOLS, 
JIGS AND FIXTURES 


In an operation of this character two grinding fixtures 
or mandrels are supplied with one clamping box. Thus 
the operator arranges the rings on one mandrel during 
the grinding operation with the other. Notice the rapid 
cam lock on the clamping box. Designs of this descrip- 
tion aid in shortening the setting-up time. 

Tools not only must be properly designed, but they 
must be adequately stored to facilitate issuing to the 
machine department in the minimum of time and to in- 
sure their proper care. Different methods of storing 
tools might be employed, but the fundamental factors of 
a correct storage plan must be the marking of tools and 
the use of individual storage locations. Fig. 3 shows a 
section of jig and fixture storage, special tools and tool 
trays. All jigs and fixtures are marked with symbols; 
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“OMB OF TOOL, SYMBOL SIZE 

STEEL, KIND, RATE, etal» 
DESCRIBE FAILURZ, 

WEBAL BEING MACHINED “HARD OR SOFT 

TIME TOOL IB SERVICE. CONDITION AT BCART 


SPEED OF WORK : .YSED OF TOOL = 
WBRICAET USED 


YOUR REASON FOR SAIWRS, ee ae eee 


STATSLEENT BY: 


—APPROVED BY: 
MALE OF STUDEYT 


INSTRUCTOR 


FIG. 8§ SHOP LABORATORIES’ RECORD OF TOOL STEEu 
PERFORMANCE 


compartments in the storage case are marked to show 
individual storage space. The mark on the storage space 
is the symbol number of the tool. 

The machine operator must have such information as 
will assist him in effective use of the tools furnished to 
him. The determining of such information includes 
(1) the unnecessary operations performed, (2) the time 
consumed in performing such operations, (3) the neces- 
sary operations for the complete process, (4) the time 
required to perform such operations. The conclusions 
deduced from these observations include the most effi- 
cient method of performing the process, the logical se- 
quence of required operations and the rational time allow- 
ance for completing the process. The collecting of this 
information becomes then a matter of detail which in 
turn involves a time study of the operation. 

Fig. 4 gives an excellent idea of time study. It shows 
the record sheet used when a time study is being made. 
Time studies that do not present an accurate record of 
the various details in natural sequence from start to fin- 
ish are unquestionably worse than none. The time-study 
record sheet, as shown in Fig. 4, provides an arrange- 
ment incorporating all the principles and facts concern- 
ing existing processes, such as waste and non-productive 
motions, imperfect facilities, uneconomical methods, im- 
proper organization and consequent inefficiencies, so that 
analysis may be directed to determining the best methods 
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TOOL TRAYS AND MATERIAL AT ENGINE LATHE AND DRILLING MACHINE 
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of operation. This analyzed information is conveyed to 
the operator in the form of a work-schedule card or the 
instruction card, as shown in Fig. 5. 

Productive manufacturing demands standardized oper- 
ations. Information for the machine operator must be 
clear and accurate. The instruction card provided for 
each operator presents the standard procedure, stating 
not only items of operation but the speeds and feeds of 
the machine as well. With such information at hand the 
operator does not use valuable time in trial machine set- 
ups but spends all his time on work of a productive na- 
ture. The instruction card also gives the standard time 
of the various items of operation, such information being 
obtained from the time-study analyses. 

In the standardizing of machine operations the list 
of tools required to complete the operation is for conven- 
lence given on the instruction card. It is obvious that 
the tool-crib attendant, if he is to eliminate the calling 


for tools, must have definite knowledve of the needs of - 


the machine operators before their arrival at work. This 
information is listed on a standard “tool-list card,” Fig. 
6. The tool, jig and fixture requisites of a standard 
operation are delivered to the machine before the arrival 
of the operator. Notice, in Fig. 7, that tools, machine 
and materials are awaiting the arrival of the operator. 

On the return of the tools, jigs, etc., after use in the 
machine department they are given a close inspection for 
breakage and regrinding. If need be, they are repaired 
or resharpened before going into the service rack for 
future issuance. Tools needing grinding or tools break- 
ing in service are turned into the toolroom and new tools 
obtained. For all tools breaking in service one copy of 
form 13, “Record of Tool-Steel Performance,” Fig. 8, is 
made out and approved by the foreman or instructor be- 
fore a new tool may be obtained. 


x 
Oil-Grooving Attachment for 
a Turret Lathe 


By E. A. THantTon 


An interesting oil-grooving attachment used on a Davis 
It was made in the shop of 
Cincinnati, 


turret lathe is here shown. 


the Mueller Machine Tool Co., Ohio. 


MACHINIST 


Vol. 44, No. 7 


A spur gear A remains permanently on the spindle 
between the cone and the front bearing. This gear meshes 
with another spur gear B, and through it and a series of 
reduction and bevel gears drives the crank disk C. The 
crank disk has a slide in it, adjusted by means of a screw 
D to vary the length of the stroke as desired. A special 
extension F' is used on the turret. This is clamped to 
the connecting-rod F’ by means of a split bearing and 
capscrew at G. A stop collar H is used so that the clamp 
may be loosened and the turret run back for the removal 
or insertion of work in the chuck at J. 

Either single- or double-point tools may be used in the 
bars in the turret, according to the grooving required in 
the bushings. Arrangements are also provided to give 
different gear ratios for different groove patterns. 

& 
An Improvised Bending Form 
im a Railway Shop 
The illustration shows a bending form used at the shops 


of the Union Pacific System, at South Tacoma, Wash. 
Tt consists of two discarded locomotive tires of different 


FORM FOR BENDING CURVES 


sizes, held together by crossbracing and mounted on the 
three pedestals shown. Means are provided for clamping 
to the tires at any point the material to be bent. The 
device is located in the yard just outside the machine 
shop and is found very handy in many instances. 

& 


Curved-Lip Parting Tool for 
Plamer or Shaper 


By S. L. Roperts 


Herewith is shown a parting or cutting-off tool for 
shaper or planer work on cast iron. Not having tried it 
on steel, I cannot say how it would work on that material. 
In cutting cast iron, however, the tool starts the cutting 
on the two corners and the chip runs to the center of the 


ee 7 a TT =f 
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PARTING OR CUTTING-OFF TOOL FOR SHAPER OR 


SE rt ee 
2 


PLANER ON CAST IRON 


| Sito nOGuinc Miniacrarsatee ec et ‘a sometimes hanging together for an inch before 
| wreaking. It follows up the radius shown by the dotted 
linc. IT have failed to hear this tool chatter, and it is 
¥z in. wide. TI find it the best parting tool I have tried 
during considerable experience. 


Extension studs are used in place of the regular screws 


on the front bearing cap of the spindle. The attachment 
is set over these studs, 


a eee 
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Machining Methods Used ona 
Valveless Lubricant Pump 


By Eruan VIALL 


cover in place, the pump is 3% in. through, regardless 


SYNOPSIS—The principal parts of this valveless of the pipe and shaft bosses. ‘The impeller is 4 in. in di- 
pump are the body, the tmpeller and the cover. ameter and 21% in. at the thickest part. The cover is 5 
Lhe machining methods and the tools used are sim- in. in diameter and Y% in. thick at the flanges. The im- 


ple and free from com plications and afford an in- 
teresting study. 


The pump the machinin 
article was designed to supply lubricant to cutting tools 
of various kinds. Two of the complete pumps and two 


other small parts are machined in the usual way and FIG. 1. FINISHED PUMPS AND PRINCIPAL PARTS 


The geared-up type is shown in detail in Fig. 1-A, peller drive shaft is 5 in. in diameter. The complete 
which gives a good idea of the operation of the pump. pump weighs about 14 lb. With a suction lift of 12 in. 
The body itself ig 5% in. in outside diameter and is bored and a head lift of 4 ft. the pump will deliver the follow- 
to two diameters—4 and 2 in. respectively. With the ing amounts of lubricant with the pulley running as 
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FIGS. 2 TO 4, OPERATIONS AND TOOLS FOR MACHINING LUBRICANT PUMP BODIES 


os Is for drilling 
Fig. 2—Faci les. Fig. 3—Drilling head and jig for body screw holes, Fig. 4—Jig and too 
g acing and boring bodies g aa taba ine inlet and outlet pipe openings 
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indicated: 5 gal. at 250 r.p.m.; 10 gal. at 300 r.p.m.; 15 
gal. at 350 r.p.m.; 18 gal. at 400 r.p.m. 

If more lubricant is wanted at this head, the speed is 
increased. The same thing is necessary if the amount 
indicated is wanted with a higher head lift. 

The first operation on body castings is to face and 
bore them. ‘This is done in a turret lathe, as shown in 
Fig. 2. The rough casting is held on an angle plate 
bolted to the lathe faceplate. The base of the casting is 
located between the two pins A and B. The strap C 
is then tightened down, holding the piece securely. It 
will be noted that springs D and F are provided to lift the 
strap free of the casting as soon as the nuts are loosened. 
The casting is first rough-faced, two tools being used and 
each one taking off about half of the surface. The next 
step is to rough-bore both diameters. The tool Z# is then 
run in to finish and size all turned surfaces. 

From the turret lathe a body goes to the drilling ma- 
chine, where the screw holes for the cover are drilled. 
The jig and drilling head are shown in Fig. 3. The 
under side of the upper jig plate has fastened to it a lo- 
cating disk that just fits the bore of the casting. A set- 
screw A locks the casting in place. The base flange B is 
set approximately by the eye, as a little difference one way 
or the other does not matter. The six holes are then 


FIS.9 
FIGS. 6 TO 10. 


Fig. 6—Roughing operations on cover casting. Fig. 7—Jig for multiple-drilling screw holes. 
Fi “or ing, drilling, boring and reaming impellers. 


ig. 9—Set-up feo 
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drilled with the Covington multiple head, shown at the 
left. 

The next operation is the drilling and tapping of the 
inlet- and outlet-pipe openings. The casting is placed 
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FIG. 1-A. DETAILS OF THE PUMP 


in a jig, as shown in Fig. 4. The locating and holding 
are exactly the same as in the previous jig. ‘The holes 
are cored out, so no bushing is used to guide the drill, 
as this is accurate enough for all purposes. The holes are 


FIG. 10 a 


OPERATIONS ON COVERS AND IMPELLERS OF VALVELESS LUBRICANT PUMP 


Fig. 8—Counterboring jig 
Fig. 10—Finishing impellers 
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then tapped out with the tap shown. Both the drill and 
the tap are held in a Magic quick-change chuck, shown be- 
tween them. 

The casting is now placed in another jig similar to the 
drilling jig, and the cover holes are tapped on the ma- 
chine shown in Fig. 5. This machine is made by the 
Evans Stamping and Plating Co., Taunton, Mass., and a 
boy taps the holes almost as fast as he can handle the 
work. 

The cover casting is first placed in a two-jawed universal 
chuck fitted with false jaws, as shown in Fig. 6. The 


front tool on the cross-slide roughs off the cover seat, and- 


the rear tool roughs off the face of the narrow ring. The 


shaft hole is next rough-bored, and then the flange is | 


finish-turned. The finish-boring and facing are done 
with the tool 4, after which the center hole is finish- 
reamed. 

The cover screw holes are drilled with a multiple head 
in a jig, shown in Fig. % The casting is located in 
this jig bv slipping the bored center hole over a pin set 
into the center of the base 4. The part B is then butted 
against stop C and locked by means of thumb-screw D. 
The cover holding the drill bushings is then placed over 
the center pin EF, being located by means of the hardened 
piece F, which fits into a slot in the jig cover. Pins 
like G and JI brace the casting directly under the drill 
bushings. The drilled holes are counterbored with a mul- 
tiple head in a simple holding jig, shown in Fig. 8. 

The impellers require no jigs of any kind. They are 
first chucked, as shown in Fig. 9. They are then faced 
off with the cross-slide tool, and the part of the outside 
diameter not held in the chuck is turned with the turret 
tool 4. The center hole is next drilled, bored and reamed. 


FIG. 5. SCREW-HOLE TAPPING MACHINE 


The casting is now reversed in the chuck and the scale 
knocked off with a crosa-slide tool. The finishing is done 
as shown in Fig. 10, with a formed tool held in the turret. 
This finishing is performed after the drive shaft has 
been pressed into place. 
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Indefinite Shop Terms 
By Frank C. Hupson 


I’m not much of a stickler for high-browed language, 
and most of the talk about syntax and prosody, whatever 
they may be, is all Greek to me. But I do like to know 
what a man is talking about when he writes an article 
or a letter, and this isn’t always easy when we look over 
some of the names we give things in and about the shop. 

When a man tells us he “scored” a bearing, we usually 
imagine he means that it is “cut” or “chewed up,” 
“roughed up” or even “galled,” depending upon what 


PARTS EASILY CONFUSED BY INDEFINITE TERMS 


part of the map we happen to hail from. And yet he 
may not mean that at all. He may mean that he cut 
small “scores,” or grooves, lengthwise of the bearing so 
that it can wear down evenly, as was often done in railway 
roundhouse repairs in the days of adjustable side-rod 
brasses, as shown in Fig. 1. This illustration is exagger- 
ated of course, the scores being made with a half-round 
bastard file. 

In this case either “scored” or “grooved” is probably 
correct, and yet either (especially the first) might easily 
be misunderstood to mean one of the other terms men- 
tioned. Yet if this same sort of grooves appeared on the 
outside of a piece, as in Fig. 2, we should unhesitatingly 
call them by the entirely different name of “knurling,” if 
the grooves were shallow, or probably “fluted” or 
“grooves,” if they were deeper. If they are rounded at 
the bottom, as in a reamer or tap, Fig. 3, we naturally 
eall them “flutes,” while if they assume a rectangular 
shape, as is found in many automobile transmission shafts, 
Fig. 4, they are “splines.” 

I am not objecting to this usage in the least, because 
“flute” and “spline” have a very definite meaning to 
most of us. It is only when the spline becomes a “kev- 
way” or “featherway” in some quarters that confusion 
again creeps in. 

The term “galled,” while not very common, is probably 
clear to most of us as meaning a surface which has been 
abraded by contact. This probably comes more from the 
galled horse, however, than from our acquaintance with 
Shakespeare’s “galled jade” of ancient fame. But 
“scored,” though often used in connection with a “cut” 
or damaged bearing, is also frequently used as an equiva- 
lent to “checkered” and may cause confusion in this way. 
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Fig. 5 shows what I called “checked” or “checkered,” 
although it does not always present a sharp point. A 
pistol grip is a good example. Some call it “cross- 
grooved,” which is not confusing at any rate, but plain 
“grooved” seems inadequate if not actually misleading. 


ss 
Small Wheel of Sheet Steel 


For a majority of the ordinary jobs requiring several 
press operations a number of simple dies are generally 
Letter than a compound die or even certain forms of 
follow dies. A set of simple but effective dies used for 
making a small steel wheel from sheet metal is here 


shown. Many tool makers would have attempted to use. 


compound dies, thereby adding greatly to the cost of 
making and operating, without obtaining any better 
results. These dies were made by the Gem City Machine 
Co., Springfield, Ohio, and the various steps in the 
making of a wheel are shown in Fig. 1. Here A 
represents the first blank, B the forming, C’ the blanking 
out between the spokes and also the rivet piercing. An 
assembled wheel, with a rubber tire in place, is shown 
at D. 

The first blank is 6 in. in diameter, made from steel 
ve in. thick. An 44-in. hole is pierced in the center of 
the blank, as shown. This is done because any attempt 
to draw the hub without this hole would result in tearing 
the metal. The first pierced hole is reamed out to VY in. 
in diameter before the drawing and forming operation, 
in order to remove metal that might be crystallized at the 
edges and to provide clean, smooth metal. The blank 
is then placed in the die shown in Fig. 2 and the hub 
drawn down to a depth of 43 in. and Yq diameter, as 


the rest of the blank is formed for the spokes and rim. 
The next operation is to blank out between the formed 

the die shown in Fig. 3. This 

die with a stripper plate. Fig. 4 


spokes, which is done in 
is a simple blanking 


3. DIE FOR THE THIRD PRESS OPERATION 
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shows the die that pierces the rivet holes. The pieces 
like A are hooked-over pieces for holding down the 
spokes, the work being laid on the die and put under 
these hooks by a twisting motion that also brings the 
spokes over the piercing dies. 

a 

Neat Clevis Assembler 
By F. W. Bverstarre, 


The fixture illustrated shows a method of rapidly 
assembling clevises. The parts necessary are a chuck, two 
bearings, a driving shaft and a pulley. The chuck is 
bored to fit the shaft and fastened to it with setscrews. 


A NEAT CLEVIS ASSEMBLER 


It is provided with proper grooves, or recesses, into which 
fit loosely the male halves of the parts to be assembled. 
The clevis and pin are then put together and placed in 
the chuck, which when rotated with the belt, screws the 
parts together, saving considerable time in assembling. 


FIG. 4. RIVET HOLE PIERCING DIE 
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Manufacturing Rifle Cartridges--II 


By G. R. Situ 


NSYNOPSIS—-Afler the cartridge case has been 
drawn to tts full length, as described in the first 
article on this subject, on page 881 of Vol. 43, 1t 
passes through a number of interesting operations, 
among which are included trimming to length, 
heading, turning, indenting, tapering and mouth- 
annealing. 


During the drawing operations the metal at the base of 
the cartridge has been diminished but slightly from. its 
original thickness of 0.080 in., leaving sufficient stock 
for the heading, turning and indenting. The turning 
is usually done on automatic turning lathes, which have 
a capacity of some 5,000 cases per hr. When these lathes 
are equipped with fountain feeds, one man is able to 
operate three or four machines and secure a total output 
of from 180,000 to 190,000 cases per day of 10 hr. 

In some plants girl operators are used for this class of 
work, while in others it is considered more advisable to 
use men. For example, at the Essen Works in Germany 
until the outbreak of the present war, male operators 
were used exclusively on this work. It is of interest 
to note that in the small-cartridge department of that 
noted gun and ammunition plant are found many of our 
Amcrican presses, With slight exceptions their procedure 
is an almost exact copy of what is in use in the better 
plants in this country. 


TRIMMING THE Case To LENGTH 


The open end of the cartridge, which is left rough from 
the last draw, is trimmed on a full-automatic, magazine- 
feed trimming machine. In the particular cartridge here 
described the length is made 2,% in. in this operation. 
The head-turning operation consists in putting a small 
groove around the head of the case, so that the extractor 
of the rifle may take hold of the shell after it is fired. 
This operation is sometimes done after heading and 
indenting, and sometimes before, but the two operations 
are consecutive, whichever one comes first. Automatic 
lathes are used for the grooving operation. 

The heading operation flattens out the bottom or head 
of the case. Tfeading is performed on either semi- 
automatic or full-automatic machines, the latter being 
desirable in a plant having as high a production as the 
one I am describing. In some cases both heading and 
indenting are done at the same time, when the production 
ix about 60,000 cases per day of 10 hr. 

Cartridges are loaded with many different charges, such 
as black powder, semismokeless, dense smokeless and the 
like. These charges differ so much in characteristics— 
amount used, density, rapidity of combustion, chamber 
pressure, ete.—that a number of different primers must 
he provided. Therefore the primer hole, which is pierced 
through the head of the cartridge during the indenting 
operation, is of a great variety of sizes, depths and shapes. 
Tools for this operation will stand up for some 1,900,000 
or more cases, with proper care. The only lubricant used 
ix a little lard oil on the punch occasionally. 


*Previous installment appeared on page 881, Vol. 43. 


Copyright, 1916, Hill Publishing Co. 


Much has been written about the impracticability of 
combining successive die processes on cartridge-case work, 
but in spite of this I recently saw in operation a press 
that blanks and cuts in strips, redraws the case four 
times, heads, indents, and stamps the caliber size on the 
head before the case is ejected from the machine. This 
press was running at 100 strokes per min. and doing a 
high grade of work. 

After the case is blanked and cupped in the first die, 
it is carried by an automatic finger arrangement to the 
second die, where it receives the first draw, which increases 
its length 3¢ in. The same style of finger arrangement 
carries it to a third die, where the second draw is done 
while the metal is still warm from the first draw. This 
process is repeated on the fourth draw, the metal growing 
warmer at each drawing, which does away with the neces- 
sity of annealing between operations. The fifth die, 
used on the fourth draw, brings the case to its final 
trimming length. 

The heading, stamping and indenting operations are 
done from the bottom of the press in two operations. 
When the ram of the press is down at dead center, hold- 
ing the case rigid in the die, a punch actuated by a set 
of cams strikes an upward blow on the head of the case 
and performs its operation of either heading and stamping 
or indenting. The stock is fed from the roll and the scrap 
rolled up again. 

This machine is a built-up press of remarkable design 
and is used mostly for cases of the shorter length. One 
operator can attend four of these machines, as shown in 
the group in the layout of the press room on page 881. 
The finished product from a machine of this type needs 
only to be trimmed, mouth-annealed and tapered. 


MouTH-ANNEALING A QUICK OPERATION 


Before the case can he tapered, it has to be annealed 
at ‘the mouth end, without, however, annealing the head. 
This operation is done very rapidly, one machine being 
sufficient to anncal all the cases that one shop can make. 
There are various styles of annealing machines. The one 
that I will describe is a simple affair consisting of a chain 
arrangement that carries the case through a series of 
gas flames. It is rigged upon a common work bench. 
Blocks of cast iron are attached to the links of the chai, 
and three or four holes are drilled into the blocks. These 
holes hold the cartridges as they pass through the flame 
and are made large enough so that when the chain runs 
over the wheel at the end of the bench, the cases will drop 
into a box truck. 

As many gas flames as are required to do the work 
may be put on an apparatus of this kind. Since the thin 
walls of the cases heat up rapidly, the chain may run at 
a good rate of speed and an enormous production be taken 
eare of with this simple arrangement. It is only necessary 
to bring the case to a dull red to anneal it sufficiently for 
the tapering operation. 

Tapering is done on a ratchet dial-feed reducing or 
tapering press. In this operation the case is held in the 
dial and passes under two or more punches, receiving as 
many taperings as required to bring it to size before it 1s 
ejected from the dial. Three reducings are gencrally 
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required to bring the full taper from the head down to 
size at the mouth. This press runs at from 100 to 110 
strokes per min. and is driven by a 2- or 3-in. single-ply 
loose belt, so that if the dial clogs or anything happens, 
there is not power enough to do serious damage. 

Another process of tapering consists of passing the 
cartridge case through a set of rollers, something on the 
style of a roller beading machine. The reducing press 
runs at 110 strokes per min. and gives a production of 
50,000 or 60,000 pieces per day of 10 hr. A little lard 
oil is used as a lubricant to keep the work from wearing 
or scratching. 

There is one point that is very interesting and, so far 
as I know, entirely new to most readers—that is, the 
markings on the head of the United States cartridge. In 
the Government arsenals many of the army cartridges, 
more especially those loaded for advance field use and 
for scouting parties, are being marked in a peculiar way. 
The caliber size is stamped on the head of the cartridge, 
together with the letters U.S. A. or U.S. N. In addition 
to these there are other peculiar markings, such as 0.F.0., 
V2, V4, ete. These are code symbols, that when used 
by an advance guard or scouting party, convey to those 
coming behind quite varied meanings. After the cart- 
ridges are fired, the empty cases are dropped in roads in 
conspicuous places and in the path of the advancing 
army ; a set of letter combinations is used to indicate road 
conditions, the proximity of the enemy, and the like. A 
call for reinforcements, double-quick march of the main 
army and no end of important directions of immediate 
and vital value can be conveyed simply by the empty shells 
left behind. It is one of Uncle Sam’s original and valu- 
able ideas, 


Details of Locating and 
Clamping Fixtures 


By R. W. BECKMAN 


A standard adjustable wedge stop for use in drill jigs 
Is shown in Fig. 1. This stop is used directly under a 
drill, A representing the base of the drill jig. The bush- 
ing B is driven into A. The adjustable bushing C comes 
up against the work. 

The finished boss on the work is set up against a solid 
stop. As the other boss is rough, it is evident that the 
dimension K will be different on each piece that necessi- 
tates the adjustable wedge stop. D is a dust cap to keep 
working parts clean ;fisa sliding cover that acts as a 
washer and also keeps the dirt out of the slot. The wedge 
F operates the bushing C’. The wedge F goes into the 
side of bushing C and not under the hole, allowing the 
dirt and chips from the drill to pass through the clear- 
ance hole in bush C. A knurled nut G tightens the wedge 
and keeps it from moving once it is in place. H is a 
little pin in the nut which strikes against the pin J and 
keeps the nut G from coming off and getting lost. A small 
pin J works in a slot and keeps the washer F from turn- 
ing. The pin L keeps the wedge F' from coming out in 
the direction of the arroy : 

This stop was designed for very light and thin work, 
and it was necessary to have something very sensitive, 
After experimenting with different adjustable stops for 
about three years we finally adopted this design, and it 
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has proved so good that I am sure other readers of the 
American Machinist will find it useful. 

A form of holding-down clamp which we have found 
useful on small drill jigs is shown in Fig. 2. This clamp 
is very simple and easy to make. The guide pin is 
tight in the lid, and the clamp is prevented from falling 
off by the pin in the groove shown. 

Fig. 3 shows a quick-acting clamp used in the lid of a 
small steel drill jig. The screw (which is of regular screw 
stock, case-hardened) fits a right-hand thread in the 
lid and a left-hand thread in the clamp. The clamp 
carries the guide pin by this case, being a loose fit in 
the lid to the clamp from turning. It is evident that 
when the screw is turned right-hand it will go down 
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Fig.l Adjustable Wedge Stop 
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_—— Fig.4 Quick-Acting Clamp 


DETAILS OF LOCATING AND CLAMPING FIXTURES 


through the lid, and the left-hand threads will also force 
the clamp down. This double action makes the clamp 
work very quickly, and by making the threads with a fine 
pitch the vibration will not loosen it. It works twice as 
fast as an ordinary screw clamp and has given entire 
satisfaction during the past year. 

Another quick-acting clamp used on profile and small 
milling fixtures is shown in Fig. 4. The body A carries 
the cold-rolled stud B, which is a driving fit and is also 
held by a nut C. This stud has a slot in it to carry the 
clamp F. The stud B also carries the pin D. The slot 
LE works on the pin. When the screw G is loosened, it can 
be pulled back with the same motion of the hand as that 
which unserews the clamp. The clamp rises automatic- 
ally, on account of the angle of the slot FE. This clamp 
Is made in ery many different sizes and is extensively 
used in our shop. 
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Letters from Practical Men 


Transforming a Spinning Lathe 
into a Screw Machine 


The piece shown in Fig. 1 has been bought in large 
quantities, as it is an article used in our manufacturing. 
Due to war orders, the prices were advanced and ship- 
ments delayed so I suggested making the pieces ourselves 
and of steel instead of brass. Having no automatics or 
screw machines, I decided to change over a metal-spinning 
lathe for the work. 

Fig. 2 shows how it was changed. A new spindle was 
made as at 4, threaded at one end to receive chuck collar 
8: the other end received the clutch fingers C, as shown. 
A 1-in. hole was bored through the spindle. The spring 
chuck D has a taper of 16 deg. To close the chuck, clutch 
lever £ is moved to the left, the fingers pushing sleeve F, 
which is a 34-in. pipe turned on the outside to fit the 
hole loosely, thus closing the spring chuck. Chuck collar 
B is made adjustable. (@ is the driving pulley. 

The changes on the other end to suit requirements 
consisted in making a taper socket H to hold the drill 
and to secure the spindle from turning, which was done 
bv drilling a hole in the casting, not quite through, and 
inserting a 34-in. rod passing through pulley J and fitting 
in kevway K. The rod was put in place and then the 
~pindle with the pulley dropped over it, the rod being 
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piece at the end of the bar it turns the %4-in. size of the 
next one to 43 in., thus allowing a very narrow cutting-off 
tool. This saves stock. An oil pump keeps a steady 
stream of oil on the work. Within a few minutes the 
machine is changed to its original purpose, only one 
spindle having to be changed and the °4-in. rod in pulley 
I removed. The whole alteration was made at a cost of 
$21, not including oil pump, and in production the 
machine equals a screw machine. C. F. Hann. 
New York, N. Y. 


a 


Turning and Threading an Axle 
Sleeve in One Operation 


On a bearing sleeve of malleable iron, for use in ad- 
Justing the pinion in an automobile rear axle, it is 
necessary that the outside diameter and the thread on the 
barrel run concentric with the inside of the bore within 
a limit of 0.0015 in. The former wav of getting this 
result was by rough and finish-turning on a lathe mandrel 
and then threading on a thread miller. This method 
required a lot of attention to keep the pieces within 
limits. 

The accompanying illustration shows the set-up for an 
a curate and rapid process of completing the entire opera- 


TRANSFORMING A SPINNING LATHE INTO A SCREW MACHINE 


just long enough to secure a free sliding movement of 
spindle ZL. In this way nothing was required to secure 
the rod in position. 

The tool slide M. which allowed only one side for a 
tool. was changed as shown in Fig. 3, the dotted line 
~-howing the original shape. The operation is as follows: 
The bar is pushed up to stop .V, the tool slide being 
hrought to the middle position, and the spring chuck 
closed. The tool slide carrying the forming tool (in 
front) is brought to adjustable stop O, thus forming the 
piece, 

The drilling is now done, the drill being operated by 
the foot lever of the machine. This lever is arranged so 
that a force great enough to break the drill cannot be 
applied. The movement of the drill is adjusted at P and 
ix brought back by a spring, not shown. Lever F is now 
raised, bringing the tool slide forward, and with it the 
cutting-off tool secured in the back, not shown. The 
boring tool is so constructed that while it forms the 


tion at one setting. An adapter A is screwed on the 
nose of the lathe spindle. A tool block B, carrving one 
finishing tool C and roller stop D, is fastened on the 
cross-slide of the compound rest. The tool block £, 
carrying the finishing tool F and chaser G, is fastened to 
the lathe carriage separate from the block B and is 
moved only as the chaser wears. 

An air cylinder is fastened on the back end of the 
lathe spindle and operates the drawbar //, which carries 
a slotted washer Z to permit the rapid removing and 
inserting of the pieces. This bar also has a removable 
pin J to push the work off the adapter, 

The casting K is placed upon the adapter and held 
firmly by the drawbar, collar and air cylinder. The 
tool block B is brought up to the work until the stop 
roller DP comes in contact with a ground shoulder Z on 
the adapter. This keeps all the lost motion of the cross- 
feed screw from interfering with the accuracy of the 
setting of the tool, Limit graduations are also noted 
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as a check and to guard against undue pressure on the 
roller stop. 

A carriage feed of 0.020 in. per revolution of work and 
a surface speed of 180 ft. per min. are used with a 
cutting compound. 

The finish-turning tool F' is carried in a block separate 
from the finish tool C, to avoid any increase of pressure 
on the block B while turning the diameter of the barrel, 
3.625 in. The finish-turning tool Cis backed away from 
the work when the thread shoulder is reached. The lead 
screw is then engaged, the chaser G is carried across the 
work and the operation is completed. By reversing the 
air piston the casting is removed and the lathe carriage 
moved to the starting point before another casting is 
placed upon the adapter. 

The castings are rough-turned, faced and chamfered 
on an adjoining lathe fitted with an air cylinder and 
adapter, and come to the finishing operation with 0.040 
in. stock to remove from the diameter. The finish-turning 
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TURNING AND THREADING AN AXLE SLEEVE 


tool C is inverted so as not to stop the lathe when 
engaging the chaser G. 

On the roughing operation the castings are completed 
at the rate of 29 per hr.; the finish-turning and thread- 
ing 1s at the rate of 28 per hr. The chaser holds its 
edge from 3 to 5 days with one grinding and can be 
ground until it is but 14 in. thick at the front. It is 
then annealed and recut at a small expense, thus re- 
ducing the cost of up-keep on_ tools. 

Flint, Mich. CuarLes IE. HENpDRICKs. 


Planing a Wedge-Shaped Part 


In the illustration is shown a wedge-shaped casting 
the sides of which were to be finished. A widened planer 
was used, and owing to the size of the work it was not 
possible to set It up on one side at an angele and face the 
other side, as the work would not pass under the crossrail 
of the planer. The work was therefore placed on raising 
pleces A and clamped to the table of the planer in the 
ordinary manner. Strips B were fastened to the table 
of the planer, and their centers cut out. The strips were 
located at an angle on the table corresponding with the 
taper of the work. Studs C were screwed into the two 
saddles on the crossrail. The studs carry at their lower 
end a roller D, held by a collar fastened to the stud. 
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These rollers run in the openings in the two strips. A 
uniform cut was taken on the side of the work, as the 
rough casting was tapered to correspond with the finished 
dimensions. During the operation the crossfeed screws 
were disconnected from the two heads on the crossrail, 


AW. 


MACHINING A WEDGE-SHAPED PART 


and the rollers running in the openings in the strips cause 
the cutting tools held in the two heads to move along 
the desired path to machine the face of the work 
properly. W. C. MaKLEy. 
Birmingham, Ala. 
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A Positive Automatic Grinder 
Feed for Small Roller 


An automobile concern in Milwaukee had to grind the 
outside of rollers ;’5 in. in diameter and 3’; in. thick in 
large quantities. It started out to feed these rollers by 
hand in the grinding fixture A. This was too slow an 
operation and a positive automatic feed was designed, 
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POSITIVE AUTOMATIC FEED FOR GRINDER 


This 


Which was later attached to the grinding fixture. 
materially reduced the cost of labor, as one boy can op- 
erate three or four machines. 

The unground rollers are put in a pocket B. From 
here they drop through an opening C in the cast-iron 
base into a hopper JD, which keeps the rollers moving and 
drops them in their flat position into a pocket £. If 
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this pocket is filled, no more rollers can drop, the re- 
Inaining ones staying in the hopper. 

A wheel F’, having notches fitting the rollers, takes 
them from this pocket one by one and drops them in a 
slot G. Here a pin H, operated by a cam 7 and a spring, 
feeds the rollers in the grinding fixture A, taking tne 
place of the boy previously operating the machine. 

The cam J is shaped in such a way as to assure a 
slow forward and quick backward motion of the feeding 
pin H coming next to a continuous feed. 

The hopper is driven by pulley K, which is screwed 
directly to the hopper D and keyed to a shaft on which 
the sprocket Z is mounted. The latter is connected by 
a chain with sprocket M, which drives the feeding wheel 
F and cam I, which operates the feeding pin Hf. The 
feeding mechanism is very simple and reliable, as can be 
seen from the illustration. P. Banus. 

Milwaukee, Wis. 


Making a Duplicate Core Box 


In replacing a worn-out core box, I have found the fol- 
lowing method a great saving in time. 

Fig. 1 represents a pistol core. In making a new core 
box, in place of adding stock onto the halves of the forms 
for allowance in finishing up the face of the two halves, 


Cardboard. 
Plate-%eene 


FIG. 1. A PISTOL CORE FIG. 2. MAKING THE CAST 


I place two strips of cardboard on each half of the old 
core box, as in Fig. 2, place a strip of metal between, then 
pour each half with white metal. 

The two halves have enough stock to allow for finishing. 
A fin is left all around the form, but it can easily be 
removed. I next take the two forms and place them on 
a flat plate, pour the plaster over the form and have a 
perfect model with stock allowance for finish. 

Naugatuck, Conn. A. E. Howapay. 
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Three-Position Locking Pin 
Grinding Fixture 


The tool-steel locking pin shown at A had to be ground 
on three surfaces after hardening as shown, and these 
surfaces had to bear an exact relation to each other. 

The fixture used is shown in the illustration. It is 
composed of a body with two projections finished on each 
face and a steel block C. This block is turned to fit the 
Lored surface D of the casting, and by a taper pin E it 


is located in the three positions necessary to produce the 
proper shape of the pin. After it is located, it is clamped 
by two T-bolts F. The piece is slipped into the hole in 


Sel oor, 


THREE-POSITION GRINDING FIXTURE 


the block against a pin G and clamped by the screw and 
shoe fT. Pp. P. Fenavux. 
Newtonville, Mass. 
Machining Dovetail Slot 


At A in the illustration is shown a part in which it 
was desired to mill the dovetail shown. A planer large 
enough to handle this work was not available, and a 
horizontal boring, drilling and milling machine was used 
with the home-made vertical milling attachment described. 

This particular machine had power crossfeed to the two 
columns carrying the spindle and outboard bearing, and 
the two crossfeed screws for traversing the columns were 
connected together so as to move the spindle and the 
outboard bearing crosswise together. Owing to the 
dimensions of the work, which measures several feet in 
width and length and only a few inches in thickness, 
it was not desirable to set it up on end. It was therefore 
clamped to the bedplate of the boring machine. 

The plate B has two holes drilled in it and is bolted 
to the face of the main column of the machine, while the 
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MACHINING DOVETAIL SLOT 


plate C with two similar holes drilled in it is bolted to 
the housing of the outhoard bearing. Two rods D and & 
are held in the plates B and C by means of setscrews, and 
the casting F’ has two holes drilled in it to fit the rods 
D and FF, on which it is mounted, being a sliding fit. 
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Another hole was drilled in the casting F at right 
angles to the two holes for the rods D and £. in which was 
placed the vertical spindle @. This spindle is held in the 
casting F’ by means of two collars // fastened to the 
spindle. A bevel gear J is keyed to the vertical spindle, 
and another bevel gear A’ is mounted on the bar Z, turn- 
ing with the Jatter by means of a spline. This’ bar was 
mounted in the regular spindle of the boring machine 
and supported at the other end in the outboard housing. 
The plate Af is bolted to one end of the casting and 
engages with the part NV fixed to the bevel gear K. The 
easting O is also mounted on the two rods D and £, being 
held from moving on these bars by means of setscrews. 

A hole is tapped in O, in which the feed screw P is 
placed; the other end of the screw W is fastened to the 
casting F'’, the connection being such that the screw is 
free to revolve in the casting F but will move the latter 
along the rods D and EF when rotated. A handle is 
fastened to the screw P for turning it. By means of this 
screw the vertical spindle G may be moved along the two 
rods D and £ as desired. As the casting F' is moved on 
its rods, the bevel gear A’ is also moved on the bar L by 
means of the plate Mf. <A suitable milling cutter was 
fixed to the bottoin of the spindle G@. W. C. MAKLeEy. 

Birmingham, Ala. 
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‘Checkerboard’ To Be Used 
for Laying Out Patterns 


This device 1s used in laying out loose patterns to be 
gated, to ascertain the size of flask required, and for 
patterns already gated. 

The illustration shows a gated pattern laid on the 
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OUT PATTERNS 


board, allowing 1 in. of sand all around. This pattern 
takes a tlask 8x16 In. A. E. Houapay. 
Naugatuck, Conn. 
Cutting Off Steel im the Lathe 
Much has already been said about parting steel in the 
lathe, and poor cutting lubricant is generally blamed for 
chattering and digeing in of the tool. The cutting 
lubricant used has an effect on the leneth of time the 
tool may be used before resharpening, but has little to do 
with either chattering or digging mn, 
If the parting tool, when used ins either the engine 
lathe or bench lathe, is inclined as shown in the sketch, 
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with the cutting edge set at the center line, no trouble 
will be experienced in parting stock. 

While lard oil or a good cutting compound is preferred 
when parting steel, machine oil will help preserve a tool 
that is properly located in the lathe. The stock being 
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SETTING TOOL FOR CUTTING OFF 


parted may be run at the same speed as would be used 
for ordinary turning, and once the cut 1s started the tool 
should be fed in without stopping. 

If the operator stops feeding for a moment while the 
piece is in motion, the tool, if slightly dulled, will produce 
a glazed surface that is hard for the tool to enter. 

Newark, N. JJ. iusTAVE A. REMACLE. 
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Saving Steel in Drill Design 


The drill shown was designed with the intention of 
reducing the cost of high-speed steel. 

A shows the drill proper, which is really a 
fitting in the holder B. 


short bit 
The shank of the holder fits into 
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SAVING STEEL IN DRILL DESIGN 


the turret of the automatie screw machine. FE shows a 
raised portion of metal on one side of the blade to take 
the ;4;-in. oil hole D. Fig. 2 shows how the drill is used. 
About one-third as much high-speed steel is used. 
Dayton, Ohio. Raymonp W. BECKMAN. 
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Counting Gear-Wheel Teeth 


On page 1044, Vol. 43, H. L. Fletcher, writing on 
the counting of gear-wheel teeth, says, “Mark the space 
and you cannot go wrong.” Now as there are as many 
spaces as teeth in a gear, it would seem to be as easy 
to go wrong in marking the one as the other. 

But if one trains one’s self to mark a tooth and count 
the spaces, then the chances of going wrong are materially 
lexsened ; but one must make a practice of it. It must be 
firmly fixed in one’s mind; and always before counting 
the teeth of a gear, repeat the slogan, “Mark a tooth and 
count the spaces.” 

If, however, the gears are those in regular use, as the 
lathe change gears or those of the universal milling 
machine, they should not be counted more than once. 
They should then be marked with both the number of 
tecth and the pitch. Attention to this apparently small 
matter may easily prevent a costly mistake. 

Some manufacturers of gear wheels have the number 
of teeth cast in, but many cases have been unreadable. 
The best way to mark the gears referred to is to stamp 
the numerals on both hub faces, taking care to remove 
any burr that may be thrown up. Large type should be 
used. 

Most mechanics wipe the faces of the hub as well as 
the bore before assembling, so that they will hardly fail 
to observe the tooth number of the gear they are putting 
in use, if it is marked as here suggested. 

Bournbrook, Birmingham, England. F. R. Many. 

[A common method used in the shop when counting 
gear teeth is to place a finger on a tooth and then count 
away from it. Then going around the gear, count all 
the teeth, including the tooth where the finger is placed.— 
Editor. | 
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Machining a Large Albro Wheel 
in a Small Lathe 


On page 1062, Vol. 43, Mr. Mullin tells how he cut a 
worm of the Albro type in an engine lathe. He says that 


by this method he got “a very good job.” How he got. 


it is more than I can understand. 

Let the figure represent the set-up for the job. I will 
uxe his lettering as far as possible. D represents the 
center of the milling-machine vise and AF’ the tool; FG 
is the link connecting the end of the tool with the car- 
nave, 

If his illustration is assumed to be to scale, the work 
occupies about 48 deg. of the circumference of the gear. 
Therefore in the extreme position of the tool (AF) the 
angle FDM equals 24 deg. and the line DY equals DF, 
sin 24 deg., or 11.25 sin 24 deg. = 4.575 in. 

Assume the lathe to turn through one revolution. The 
carriage advances | in., throwing the tool into the position 
A.F,. DX then equals 4.575 in. — 1 in. = 3.575 in,, 

3.575 . 


11.25 7" 


and the angle F,DM = sin 


In other words the angle F’,DM equals the angle whose 
sine is 3.575 in. + 11.25, or 18 deg. 30 min. A 1-in. 
movement of the carriage when the tool is at the end of 
its swing turns the tool through an angle equal to 24 
deg. — 18 deg. 30 min., or 5 deg. 30 min. 

When the tool is in the position A,F’,, the point F, is 
1% in. from the center line. A 1-in. movement of the 
carriage moves the tool to A,F, through an angle equal 
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to twice the angle whose sine is 0.5 -—- 11.25, or 5 deg. 
6 min. 

The difference in the two movements amounts to 5 deg. 
30 min. — 5 deg. 6 min., or 24 min., which on the 25-in. 
circle of the gear is equal to a difference of 0.086 in. 
This means that the thread on the worm is 0.086 in. 
thicker at the end of the worm than in the middle, which 
would not produce “a very good job”! 

Lafayette, Ind. V. A. TRASK. 
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Effect of Oil in Cutting Off 


The article by I. Kempt, page 936, Vol. 43, should be 
carefully read and remembered by all mechanics. The 
effect due to changing the liquid used as a coolant in 
machine operations has not received anything like the 
attention that it deserves. Mr. Kempt tells us that 
changing from a poor oil to a good-grade lard oil made all 
the difference between bad and good results in cutting olf. 

As I have recently had several opportunities of realiz- 
ing the beneficial effects that may be obtained by changing 
the coolant, perhaps a recital of some of these will be both 
informative and interesting. That a change from oil to 
water-compound ts an advantage when machining certain 
classes of steel is fairly well known among shop men, yet 
too often this simple fact gets overlooked. 

The three following experiences will serve to illustrate 
the effects of such a change. The first of these occurred 
on a broaching machine. Here a set of spline broaches 
that had previously worked well began to act badly by 
dragging pieces out of the end of the work. After the 
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broaches were sharpened, they still tore the work. Know- 
ing the benefit of using a thinner hquid for broaching, 
we changed from oil to a water compound. The result 
was entirely satisfactory; so much so that whenever we 
find broaches beginning to drag—this is usually on very 
tough heat-treated material—we change from oil to com- 
pound. 

Another occasion when compound succeeded where oil 
had failed was on a Potter & Johnston automatic. The 
job was a spherical seat for a rod end used for steering 
an automobile. This work had been done previously on a 
turret lathe with success, yet when it was put on the 
automatic, with practically the same tooling, poor results 
were obtained. The finishing tool—a hemispherical ball- 
ing tool with five cutting edges—dragged very badly. 

A little thought soon showed that the solution—from 
previous practice—was to use a coolant. When this was 
done, the hemispherical tools produced the excellent finish 
we were accustomed to. 

Yet another example is taken from a recent occurrence 
on a Cleveland automatic. A small die head, used for 
producing studs, began to cut anything but a correct 
thread. After trying the usual remedies, such as testing 
the alignment of the die head and changing the lead of 
the chasers, and still getting poor results, the operator 
pumped the oil from his machine and substituted water 
compound. Then the threads were everything desired. 

These three examples will serve to show the effect of 
using a thinner coolant. The name of the compound used 
has not been mentioned, because there 1s no reason to 
believe it is better than others. In fact, we have everv 
reason to suppose that any strong solution of soda water, 
with which a small quantity of oil had been thoroughly 
incorporated would have given better results. 

Guildford, England. WALTER G. GROOCOCK. 
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Lubricating Lathe Centers 


The question of lathe centers, raised by Mr. Prince on 
page 866, Vol. 43, is a question of correct proportion 
between the diameter of the center and the diameter of 
the work. Lubrication is of course necessary to all bear- 
ings, but it is essential first to provide sufficient bearing 
surface. With larger work and heavier cuts the pressure 
on the centers increases; and to keep the pressure a min- 
imum per unit area, the centers must be increased. 

Carl G. Barth, while with the Bethlehem Steel Co. in 
1900, concluded from a large number of observations 
that the diameter of the centers varies according to the 
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square root of the diameter of the work. It is with the 
permission of Mr. Barth that I give his empirical formula 


based on these observations: d = CV D, in which d equals 
diameter of centers, D equals diameter of work and C is 
a constant. Values of C' between 34; and % have been 
used with very satisfactory results. 

The accompanying chart, giving the diameter of centers 
for a range of work from 1 in. to 16 in. in diameter, was 
plotted from Mr. Barth’s formula, using 74 for C. These 
sizes of centers have been found to give satisfactory 
results. S. J. AURELIUS. 

Chicago, Tl. 
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Adjustable Stop for Automatic 
Screw Machine 


At our plant we have 150 Cleveland automatic machines 
working on bar stock. I have found that although just 
such a stop as shown on page 80, Vol. 44, by John 
Hoffman is good, the end of it will wear—from the stock 
revolving against it when being placed in the machine— 


IMPROVED STOP FOR AUTOMATIC MACHINE 


end the accurate Jengths of the pieces to be machine.| 
are lost. 

The accompanying illustration shows a similar stop, 
excepting that it has on the end a loose collar than 
revolves with the stock. “Our machines will run indefi- 
nitely on the same job, without any readjustment of the 
stop, and have been in use over four years. 

Bridgeville, Penn. Ross ANDERSON. 


Machinist Instruction im the 
PubliceSchool System 


Regarding the time element in trade schools, all will 
admit that time must be considered sooner or later in 
the boy’s shop life, but very few will agree when to begin. 
In my experience with boys it has been very evident that 
a green boy cannot be made to appreciate that a job 
must be done quickly and be well done or, in fact, what 
a quick or a good job really is. He knows nothing of 
shops, life or procedure; and while he may think he is 
working fast, he may really be traveling in a circle. 

I think the first thing is to teach him what a good 
job is: that is, let him work on it until he gets a passable 
job, taking all the time he needs. This is accomplished 
in some schools by means of fixtures, eliminating all 
close work until the lesson is learned. 

Once the boy can recognize a good job, gradually bring 
him up to a time limit—generally considerably more than 
a journeyman would take—but a time that will keep him 
hustling, Tf a boy starts out to hurry before he knows 
what is really wanted, he is much more apt to spoil work. 
T have seen boys take two weeks on a job at first that 
they would do in two days a month later. 

Westfield, Mass. Paut T. HarKNEss. 
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Best Way To Do Certain Things 


I was as usual intensely interested in Professor Sweet’s 
article on page 936, Vol. 43, on the “Best Way To Do 
Certain Things.” J. P. Poland’s contribution on page 
35. Vol. 44, in extension of the same subject and treating 
of the proper method for discharging collets from 
spindles. brings to my mind a similar problem in relation 
to a machine in which the spindle was fitted with ball 
bearings and the collets were frequently changed by 
inexperienced help. Here, any pounding on the spindle 


METHOD OF EJECTING COLLETS 


draw-in rod would quickly destroy the bearing. While 
the solution of the problem is not as simple mechanically 
as Mr. Poland’s differential screw, it has the advantage 
of being operated in the ordinary way. 

In the illustration the spindle A is shown grooved for 
the split ring B and drilled for the end of the screw D, 
which holds the collar C from endwise movement in rela- 
tion to the spindle A. The draw rod £ is pinned to the 
collar C, which is milled on the end for a standard 
hexagon wrench. G. C. HeEnz. 

New York City. 
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Notes on Small-Tool Design 


Referring to the article on page 59, by Mr. Wilder, I | 


notice that Fig. 8 calls for a fish-tail cutter such as is 
used in a Pratt & Whitney spline milling machine, but 
the illustration is not correct. Cutters used in this 
machine have straight shanks, the small machine taking 
yy-in. diameter shanks and the large machine y%-in. 
shanks. When the diameter of the cutter is smaller than 
the diameter of the shank, these cutters are made double 
ended ; when larger, single ended. They are as a general 
rule cut on a 15-deg. spiral. On cutters 14 in. and up, 
three and four teeth are used, three teeth having been 
found very satisfactory. Of course there is the disad- 
vantage of not being able to measure the three-tooth 
cutter after it is once ground. 

The point of the tool shown in Mr. Wilder’s Fig. 8 is 
all right where a square corner is required, but stock fish- 
tail cutters are made up as shown in the illustration, 
Fig. 1, in which case the tool will cut a slot clear through 
the work, or it will leave a small bevel at the bottom of 
the cut. 

Mr. Wilder shows two cutters, Figs. 2 and 4, in which 
the hole is threaded to suit the arbor. I do not consider 
that a thread can be made satisfactorily in a cutter. On 
cun work the limits on the hole in a cutter are 1 -++ 
0.0005 in, and on the arbor 1 — 0.0005 in., which means 
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a tolerance of 0.0005. I do not see the advantage of 
threading a cutter over the shell end mill. 

In Fig. 2 I show a pair of spiral interlocking cutters. 
This design of cutter is desirable when cutting on the 
outside diameter and sides. By making the cutters this 
way they may be packed as the sides wear, materially 
increasing their life; also there is not the drag on one 
side of the cutter that is bound to occur when there is 
one spiral, either right- or left-hand. 

While Mr. Wilder has given some interesting data as 
to the number of teeth in comparison with the diameter 
of the cutter, I would say that there is another matter 
that enters into this problem. It is a well-known fact 
that, for gun work in particular, the finer the teeth the 
better finished the part will look. I have found that with 
cutters up to and including 3 in. in diameter the circular 
pitch should be pretty close to 3; in. 

Eccentric-relief cutters can be figured about the same 
way, taking as a pitch circle one-third the difference 
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POINTERS ON SMALL-TUOL DESIGN 


between the minimum and the maximum diameters of 
the particular cutter in question. The gashing cutter 
should be about 35 deg. 
The circular pitch may increase from ;°; to 7g in. on 
cutters 6 in. in diameter. J. W. Maynano. 
Hartford, Conn. 


Small-Shop Planers 


I have followed J. H. Van Deventer'’s small-shop series 
with great interest and believe it to be a valuable contri- 
bution to the technical literature of the day. 

Referring in particular to the article, “Small-Shop 
Planers—IIT,” page 889 of Vol. 43, I find the statement, 
“The center of a planer bed should be set one or two- 
thousandths higher than the ends,” to which I humbly 
take exception. While the error of one or two-thousandths 
is not much, it will have a tendency to cause the planer 
platen to develop a bow at the center. This feature is 
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therefore undesirable, as it aggravates the usual causes 
of a bowed planer platen. 

As is well understood, the usual causes of a bowed 
planer platen are, first, the planer platen overrunning 
the planer bed; and, second, the planer platen is usually 
peened and stretched on the center of the top surface, as 
this is the place at which the castings are usually strapped 
to the platen. 

It therefore seems wrong to set the center of a planer 
bed one or two-thousandths higher than the ends. Proba- 
bly the best way to set a planer platen is to set it as nearly 
as possible to a true level and horizontal plane. 

Mr. Van Deventer has picturesquely described the old 
planer in the following words, “These hale and hearty old 
boys are slow movers, being geared to run between 15 
and 20 ft. per min. on the cutting stroke.” I find that 
old planers can be advantageously respeeded to 40 or 60 
ft. on the cutting stroke without serious inconvenience or 
excessive maintenance. However, it is necessary to select 
carefully a satisfactory means for driving. One method 
that I have found successful is to replace the usual pulleys 
with cork-insert pulleys, sometimes cork-insert aluminum 
puileys; and I would add, where Mr. Van Deventer sug- 
gests using a double belt, a double belt well stitched, which 
will then give little trouble from stretching. 

When possible to respeed a planer by changing the 
gearing, this method is preferable to changing the size 
of pulleys, provided the power of the belts is sufficient. 
The old planer equipped as stated will do practically as 
yood and as rapid work as a modern planer, provided it 
has received good treatment and is properly maintained. 

One of the most interesting features of this same issue 
of the American Machinist was the advertisement of 
the Cleveland Automatic Machine Co., pages 26 and 27, 
illustrating the fact that its mechanics get the right tools 
at the right time, at the right place—and probably in 
condition to be used—thus eliminating the lost intervals 
that Mr. Van Deventer has so frequently referred to. 
Small-shop owners, however, cannot hope to approach the 
ideal here referred to, but all shops, large and small, 
should strive harder to approach this ideal. 

Ropert E. Newcomps, 
Superintendent, Deane Steam Pump Co. 
Holyoke, Mass. 
oe F 
What's the Matter with Our 
Methods of Threading ? 


I noticed with special interest your editorial on methods 
of threading and also the subsequent article on page 173, 
by P. W. Abbott. While there are many good suggestions 
in this article, it is my opinion, based on 15 years’ experi- 
ence in making and using taps and dies, that some of the 
statements are misleading. | 

In the first place, as to the kind of dies best adapted 
to automatic screw-machine work, it is my opinion that 
the round adjustable die is the least economical. It is 
very evident that a round adjustable die that has been 
made 0.005 in. oversize, lapped to get a high polish, and 
then adjusted down until it is of proper cutting size will 
not be round. Therefore, it is practically impossible to 
make this die cut on more than two lands. 

Another difficulty with using round dies, or with using 
any solid die, especially on material of a tough nature, 
is that there are as many threads spoiled while the die 
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is coming off as while it is going on. This is due to the 
fact that, when the die stops cutting and reverses, there 
is a chip left sticking out in front of each cutting edge, 
As the die runs off, this chip must be broken off by the 
cutting teeth that come next in front, if as often happens, 
the chip does not break, the cutting tooth snaps instead. 

The concern with which I am connected has decided, 
after using all kinds and nearly all makes of dies, to use 
opening dies wherever it is possible to do so. We are now 
using them on Gridley four-spindle and Brown & Sharpe 
automatics, doing work as small as ¥y-in. screws. While 
it is of course true that some self-opening die heads are 
not accurate, this is certainly not true of all of them. 

It is my opinion that most people do not realize how 
much depends on getting correct lead. A Variation of 
0.002 in. per inch of lead is a good deal more serious 
defect in making a screw than twice that amount in 
diameter. If the screw is off in lead, it may appear to 
fit fairly well when it is new ; but it will soon wear lonse. 

We do not consider a saw-tooth lead gage 1 in. Jong a 
proper tool for measuring a screw 4 in. long. We use 
lead gages 4 in. long on 4-in. screws. The screw must fit 
without any shake whatever, in order to pass inspection. 

The lead of the screw is affected not only by the kind 
of material being cut, but by whether the die is sharp 
or dull, whether it ig properly ground and also by the 
kind of cutting lubricant used. It is my experience that, 
contrary to the opinion expressed by Mr. Abbott, if you 
want to get good threads you must use good oil. We 
have found the so-called “fancy high-priced oils” tne 
cheapest in the end. 

Every tap and die manufacturer, as well as every 
screw manufacturer, is thoroughly aware that the V-thread 
is something that we have had “wished” on us. It has 
no excuse for existing. It not only costs more to make 
taps.and dies and screws with this form of thread, but 
the taps and dies are not nearly as efficient after they 
are made. This inefficiency of taps and dies also applies 
to the Cadillac thread, which is half V and half U.S.S. 

It is our experience that if taps are made at least 
0.002 in. oversize on the outside diameter and the screws 
are made at least 0.002 in. undersize on the outside diam- 
eter, there will be no binding on top of the thread. 

If I was called upon to name the different styles of dies 
in the order of their efficiency for screw-machine work, I 
would name, first, the self-opening die; second, the solid 
adjustable die; third, the spring, or prong, die; and, 
fourth, as least desirable of all, the round, or button, die. 
By the solid adjustable die I mean a die on which all the 
chasers are adjusted radially. H. BE. Warren, 

General Manager, Mac-It-Parts Co. 

Lancaster, Penn. 

z 
Effect of Varying Sulphur in 
Basic Open-Hearth Steel 


In the reprint of Mr. Unger’s paper, published on page 
191, an erroneous impression may have been obtained by 
the substitution of the word “more” for “less” in both 
the synopsis and summary. The original wording, which 
should have been retained, was as follows: “The author 
does not advocate paying no attention to sulphur content 
of steel, but believes firmly that a steel containing less 
[ not “more”] than 0.100 per cent. is not necessarily 
bad,” ete. 
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Every Man His Own Designer 

Two years ago one familiar with American machine 
tools could walk through a shop and recognize the make 
of each machine by general and special features, without 


having to study its nameplate. Since the start of the 
European War, however, so many new designs have come 
into being that our old mechanical acquaintances are 
apparently being pushed into the background by numerous 
new machine tools that assert in no uncertain terms their 
ability to “knock spots out of the old fellows.” This 
fact could hardly be expected to escape the notice of 
machine-shop men, and that it has at least set one man 
thinking is made evident by the following letter: 

What is the matter with the old-established makers and 
designers of machine tools? It looks to me as if they have 
been asleep for the last 20 years; for if not, how is it possible 
that every Tom, Dick and Harry can at a few months’ notice 
bring out a machine tool that will turn out work as fast as, 
if not faster than, the machines designed by regular machine- 
tool people? 

In the plant where I am employed we have a large con- 
tract for shells, and I have observed that several standard 
makes of machine tools have been put to one aide in favor of 
machines that we have designed and bullt ourselves, which 
are more satisfactory. I have traveled about the country 
quite a bit In connection with my work at this plant, and I 
have observed the same thing elsewhere. 

What I want to know is whether machine-tool builders 
have been bluffing us all these years. It begins to look Hke 
it, when you see built in agricultural-machinery, printing- 
press machinery and textile-machinery plants tools that ap- 
parently hold their own with the old-timers. 

A number of others have asked us this same question. 
Apparently everyone is going into the machine-tool 
business. Experienced makers and designers of machine 
tools are not alarmed at the prospect, however. They 
know that the problem of designing a machine for one 
special purpose is one of the easiest problems in the 
mechanical world—that it is not in the least comparable 
with their far more difficult problem of designing a 
machine that will be suitable for, and satisfactorily 
efficient on, a broad range of work. 

The designer of a machine for making shells knows 
what his machine has to accomplish. His problem is 
written out on the blackboard in plain figures and falls 
into the kindergarten class. The designer of a general- 
purpose machine tool has his problem full of unknown 
quantities and must make a machine that will be efficient 
on jobs that he has never seen or heard of. One machine 
corresponds to the laborer whose daily task is confined 
to the specialized work of digging ditches; the other, 
to the highly trained tool] maker who is able to perform 
a large variety of high-grade work. An efficient ditch 
digger is not hard to find, nor is an efficient special- 
purpose machine hard to design; but years of training 
must go to make a high-grade tool maker and years of 
experience into a high-grade machine tool. 

The fact that some of these new machines do the work 
in less time than the old ones has no bearing on the 
problem. By building a machine with enough rigidity, 
enough belt power and enough tool lubrication it 1s 
possible to reduce any record that has as yet been made. 
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There is not an established machine-tool builder in this 
country who could not, if he desired, bring out a machine 
for this special purpose that would equal or surpass, in 
producing capacity any now being produced outside of 
the machine-tool field. 

The question might be raised as to why they do not 
do this. Why should they? Machine-tool building plants 
are working to their capacity and subletting work on their 
standard lines, which they are best fitted through 
experience to build and on which they are making a 
greater profit than they would make by building special- 
purpose machines. 

It is a case of the demand exceeding the supply and 
of a lack of competition, brought about by unusual 
conditions that enable almost anything that resembles a 
high-powered lathe to be sold. When conditions again 
come back to normal, competition will solve the problem 
and there will be a good many specialized machines 
standing idle while the “old fellows” come into their own. 

te 


Working for Safety, amd Safety 
im Working 


From some quarters the idea has been advanced that 
rafety efforts have been overdone. This sentiment is 
probably due more to the efficient advertising of leaders 
in the safety movement than to any particular statistics 
in the hands of the skeptical of actual safety work accom- 
plished. If any objection is raised by one or another 
to the use of many and diverse safety appliances, there 
surely can be no objection, even by the most doubtful 
mind, to the authoritative words of the commissioner of 
labor in one progressive state, who recently said that since 
his state has adopted systematic safety regulations for all 
shops and factories the number of fatal and less serious 
industrial accidents has been materially reduced. 

After all, the final test that must be applied to any 
movement of this kind is to establish the results accom- 
plished; and the economic returns due to lower fatality 
and reduced minor accidents, which are now more readily 
measurable in dollars and cents than formerly, are apt to 
be enormously greater than the outlay of a relatively 
small amount for safety appliances. Of course, abuses 
on the part of some few factory inspectors must be 
expected now and then, and sometimes the protection 
requirements may seem impracticable in terms of the 
results that follow; but these factors do not change the 
underlying principle of conservation of life and limb. 

To anyone accustomed only to shop conditions of 10 
or 15 years ago the recent exhibit of the National Safety 
Council in Philadelphia was a revelation of the rapidly 
changed attitude toward the safety of the shop worker. 
The statistics alone of this active organization were of a 
surprising magnitude, and those doubting the sincerity 
of the forces behind the “Safety-First” movement, on 
entering these spacious exhibits were compelled to leave 
with respect at least for work thus far accomplished. 
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Among the most striking features of these exhibits were 
the devices and aids direct from the industries them- 
selves, bearing testimony to the effectiveness of new 
methods to educate the foreman as well as the workman 
to the needs of greater safety ; further, the first-aid booth, 


together with first-aid cabinets used in the plants of vari-. 


ous industries, was alxo of suggestive value; and a booth 
erected jointly by the University of Pennsylvania and the 
local illuminating companies contained unusual demon- 
strations of artificial lighting in its relation to safety. 
In this last-mentoned booth a number of lathes were 
installed, each equipped with modern lighting methods; 
and two shop stairways, with landings, served as a basis 
for showing good and bad stairway and passageway illum- 
ination in their relation to accident prevention. 

There can be no reasonable doubt of the fact that 
exhibits of this kind, supplemented by actual statistical 
data, have real value and have already served to begin 
the education of many persons in the basic ideas upon 
which the safety idea has been built. It is quite true that 
the continual emphasis of safety on all sides gives a first 
impression of excessive attention to this feature. On the 
other hand, personal safety is such a primary instinct to 
all normal minds that its appeal is direct and positive. 
It follows therefore that any item in industrial life so 
closely related to the welfare of the individual, even if 
often overlooked with resultant accidents, is far less 
apt to escape notice, if by frequent repetitions each per- 
son’s attention ix directed not merely to safety in the 
abstract, but to the why and wherefore of each phase of 
the situation. 

If the conservation of the worker means anything at 
all, it surely is worth the effort that is rightfully being 
devoted to legitimate safety means; and the evidence on 
which conclusions are drawn should consist largely of the 
actual helpful results following any of the numerous efforts 
now being made. 

In this movement the danger of familiarity breeding 
contempt must be guarded against. 
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Job-Hunting Technical Unions 


Within six months three new technical or engineering 
societies have been formed in the Middle West. These 
are the American Association of Engineers, Associated 
Technical Men and the Engineering and Commerce 
Efficiency Society of America. The first two have head- 
quarters in Chicago, IIl., the second in Cleveland, Ohio. 
No one questions the right of any group of men to organ- 
ize for proper objects. But why have these societies been 
formed? Is there a temporary situation that their 
organizers are trying to meet, or are there fundamental 
needs of engineers that the older societies do not satisfy ? 

It has been stated that the reason for the upspringing 
of these three organizations can be found in the fact that 
in the Middle and Far West there are at present many 
unemployed engineers. Construction work is at a stand- 
still, there is no immediate prospect of its reviving, and 
the jobless engineers are in a discontented, downhearted 
frame of mind. Support is found for this belief in the 
stated aims and purposes of these societies, 

The object of the first mentioned association is stated 
in article 2 of the constitution, as follows: 


The object of the association shall be to raise the standard 
of ethics of the engineering profession and to Promote the 
economic and social welfare of the engineering profession. 
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One means for accomplishing this aim is “by main- 
taining a service clearing house for its members.” 

The objects and purposes of the second society are 
stated thus: 


Whereas, Under the present conditions of the technical 
profession there exist unintelligent competition, a lack of 
codperation and organization, which is resulting in a decreas- 
ing rate of compensation among technical men, a consequent 
low social standing and a general lowering of ethics and honor 
of the profession from the former high standard; 

Whereas, The failure to secure suitable compensation is 
preventing technical men from development and from dis- 
charging their obligations to society and from discharging 
the position in the social scale to which their professions en- 
title them; 


~ We, the body assembled, undertake to form an association 
which will weld together in a common bond of interest all 


those who may be justly considered as engaged in technical 
pursuits, 


Apparently the third society has fallen directly in line 
behind its two immediate predecessors. From its code of 
regulations the following quotations are taken, being the 
first and last items under the heading “object”: 

To promote questions and facts relating to social service, 
vocational opportunities, scientific and practical information. 

To maintain a mutual coéperative service department, a 
free employment exchange, for the convenience of the unem- 
ployed or unsatisfactorily employed members of the society. 
Notice of all technical or commercial openings to be sent to 
all members alike, without reservation, except for classifica- 
tion. 

All three organizations thus have as one principal aim 
the hunting of jobs for members. They are after “mate- 
rial results” rather than professional or altruistic benefits. 
One is strongly reminded of the former Society of Engi- 
neer Draftsmen that had an uncertain existence for a few 
years and finally disappeared through consolidation with 
some other society with a similar record. 

Another object of these societies, gathered from reading 
their literature—although it is not as boldly expressed as 
the purpose to help the unemployed or unsatisfactorily 
employed—is the wish for public recognition of engineers 
and a true valuation of their achievements. With this 
wish all engineers will sympathize. But it is very doubt- 
ful if any new society is needed to further this object. 

All of the older national societies are wrestling with 
the problem of the position of the engineer in public 
esteem and during the last year more progress than ever 
before has been made to bring the engineer into his own. 
The selection of the Naval Advisory Board from the 
members of five of the national societies and the plan now 
being worked out to develop munition committees from 
members of these same societies are two of the most 
striking testimonials that have ever becn given to the 
worth and importance of the engincer and engineering in 
public affairs. 

Although all the national societies are formed to further 
professional objects and not to gain material benefits for 
their members, each one does help in bringing together 
would-be employees and prospective employers. The 
American Society of Mechanical Engineers perhaps does 
more of this work than any other. During last year it 
registered over 400 positions and from actual record 
placed over 100 men. It is impossible to keep the latter 
kind of record complete; unquestionably more men were 
helped than the figures show. me 

Any man before joining one of these newer societies 
should ask himself this plain question: Am I furthering 
the best interests of my profession by joining a society 
one of whose principal aims is to hunt a job for me? 


OS Ne 
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Multiple Drilling Machine 


The special feature of the machine illustrated is the 
“center feed,” the feeding pressure being in the center 
of the head, directly over the center of the drill layout, 
thus eliminating any tendency for the head to spring away 
from the guides on the post under heavy duty. 

The head is 40 in. long, giving a long bearing on the 
post. and the gear chest is over the top of the head, giving 


MULTIPLE-SPINDLE DRILLING MACHINE 
16 spindles, 2%4-in. drills in cast iron 


Capacity, 


long spindle connections and making a slight angle to 
the joints. The drive is by countershaft to the cone 
pullev, or by motor to the same shaft, through one pair 
of bevel gears and two pairs of spur gears to the spindle 
evar in the head. The bevel gears are of steel; the gears 
at the top of the post, of cast iron; and the gears in the 
head, of steel. The driving shaft to the head is 314 in. 
in diameter and runs at nearly the same speed as the 
drills. The feed screw is 3 in. in diameter, 2!4 threads 
mr in., Acme thread, and is fixed in the head, the nut 
being rotated. This nut is of bronze, the lower 10 in. 
leing threaded, while the upper end is bored slightly 
larger than the screw, providing an oil pocket to insure 
youd lubrication. The nut has a solid head on the lower 
end to take the feeding thrust and a large nut and check 
nut at the upper end to take the weight of the head, with 
a large ball thrust bearing at each end. 

There are two changes of feed, obtained by shifting the 
clutch lever on the lower part of the feed gear box. The feed 
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ig taken from the main cone shaft through spur gears 
(cloth pinion), through change gears to the worm and 
worm gear on the vertical shaft through the feed gear 
box, and spur gears near the top of the post to the feed 
nut. Quick motion of the head is obtained by a belt from 
the counter, or by silent chain from the motor, through 
bevel-gear reverse to the quick-motion sleeve on the 
vertical shaft. The feed clutch connects to the worm gear 
by a tooth clutch and to the quick-motion sleeve by a 
friction clutch. 

The feed lever has a catch that locks it in place when 
the feed is thrown in. The catch is released by a knock- 
off rod, the rod first compressing a spring on top of the 
feed lever, so that when the catch is released, the feed 
clutch is thrown out, the quick-return clutch is thrown 
in, and the head is automatically raised to the up 
position. Quick motion down is obtained by reversing 
the quick-motion lever. 

The bevel gears in the post also have ball thrust bear- 
ings, ene of which supports the vertical shaft in the 
post, as do also the driving gear at the top and the 
driving and spindle gears inside the head. The spindles 
are equipped with ball thrust bearings. Roller bearings 
are used at both ends of the cone shaft and the vertical 
shaft in the post. All other bearings are bronze bushed. 

The machine shown is the latest addition to the line 
made by the Baush Machine Tool Co., Springfield, Mass. 


" 
Automatic Hydraulic Lathe 


The machine illustrated has been designed and built 
by the Lombard Governor Co., of Ashland, Mass. The 
spindle is belt driven through one pair of reducing gears, 
and in addition to rotating it advances longitudinally in 
its bearings, thus providing the feed movement. The 
power for feeding is secured through hydraulic oil pres- 
sure that acts upon the spindle as a piston. Oil 1s admit- 
ted through a needle valve, the opening of which is 
controlled by flat bar cams mounted on a control drum 
having a longitudinal movement synchronous with that 


AUTOMATIC HYDRAULICALLY CONTROLLED 
TURRET LATHE 


Maximum swing, 12 In.; length of feed, 11 in.; turret drum, 
14 


FIG. 1. 


in.; tool circle diameter, 19%. In. 
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FIG. 2. TURRET AND TOOLS AT WORK ON 18-LB. 
HIGH-EXPLOSIVE SHELL 


of the spindle aud indexing with the turret, so as to 
present a different cam position for each turret position. 
The turret is mounted on a horizontal axis and has no. 
longitudinal movement. In the machine that has been 
constructed there are six turret Positions, but in future 
machines it is proposed to add one more. | 
The machine igs equipped with a split collet chuck for 
holding bar stock, corresponding to the rough diameter 
of British 18-lb. high-explosive shells, This chuck igs 


cam bars. The revised design of this machine shows 
provision for a stop-valve that Is to cause a dwell at the 
end of the feed movement when desired. The spindle 
return speed approximates 20 ft. per min. The weight 
of the machine js 6,000 Ib. : 

As applied to machining 18-lb. British high-explosive « 
shells, this machine has performed all the boring, tapping 
and outside turning and hosing operations, with the 
exception of band grooving, base finishing and cutting 
off, in 15 min. On this werk two shells are turned from 
each piece of stock, one end being chucked while the 
other is operated upon. 


a 
Tap-Driving Chuck 


The tap chuck shown is made of one piece of hardened 
steel entirely devoid of Screws, pins or other Separate 
devices. 

The tap is held by the body of the shank and is not 
dependent on the “quare on the tap to make it rin true. 


TAP-DRIVING CHUCK MADE OF ONE PIECE 
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The chuck has a standard Morse taper and is readily 
inserted in the drill spindle. The construction takes care 
of a variation of »4; in. in the tap-shank diameter. 

In this design the tap becomes a taper shank tool and 
Is consequently conveniently handled and requires little 
room. 

The tool is made by Scully-Jones & Co., Chicago, Ill. 

as 


Shell-Plug Miller 


The machine shown was designed for turning and 
milling the threads of gas-check plugs for high-explosive 
shells. 

All the operations of milling the thread, turning the 
outside diameter of the plug and facing it complete are 


- SHELL-PLUG MILLER 


performed in one chucking. The machine is equipped 
with oil pump, quick draw-in collet and automatic stop 
on all feeds, 
This machine is a late product of the A. R. Williams 
Machinery Co., Toronto, Canada. 
& 
: Grinding-Whee] Guard 


The entire guard shown, with the exception of the 
adjustable trap at the top, is made of boiler plate. The 
adjustable trap at the top is a steel casting held by large 
screws. The outer plate is hinged and can be opened 
to allow changing of wheels or cleaning out. 

The guard has a box formation at the bottom, s0 
arranged that the Iron, or steel, and heavier particles 


from the abrasive wheel remain in the bottom of the . 


guard, while the lighter particles, such as would otherwise 
float in the air, are removed by a suitable exhaust-pipe 
Connection at the back. With this arrangement the 
exhaust pipes do not easily become clogged, and less 
damage is done to the fan. The sediment is easily 
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GRINDING-WHEEL SAFETY GUARD 
Sizes regularly made for 16-, 18-, 20- and 24-in. wheels 


Temoved from the guard by opening the door and 
cleaning with a shovel. 

This guard is a recent product of the Ransom Manu- 
facturing Co., Oshkosh, Wis., and is shown attached to 
one of its grinders. 

@ 


Heavy-Pattern Manufacturing 
22 In. Lathe 


While the lathe shown was designed along what have 
come to be considered single-purpose lines, it possesses 
practically all the features of the regular engine lathe, the 
screw-cutting feature being the only important omission. 

The bed has an unusual vertical depth, and the rear 
carriage bearing is flat; the front bearing is a wide V. 
The headstock is of drop-brace construction, with the out- 
side housing brought up to the center line of the cone. 
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HEAVY-PATTERN MANUFACTURING LATHE 
Swing over ways, 22 in.; length of bed, 8 ft.; wha oxer carriage, 13 in.; 
* nN. 


accommodates between centers, 3 
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The cone has three steps—11, 1343 and 163 in. in diam- 
eter for 5-in. double belt. The headstock is equipped with 
double back gears, giving ratios of 3.17 to 1 and 11 to 1. 
There are 18 spindle speeds, ranging in geometrical pro- 
gression from 11 to 335. 

The carriage has a bearing 32 in. long on the bed, 
which is 2034 in. wide and is clamped down at the rear 
with a special device designed to insure easy movement 
of the carriage without backlash. The apron is of the 
box type, so constructed that all shafts have a bearing at 
both ends. Both feeds are operated by frictions. The 
feeds are positive geared through a quick-change gear 
box, giving six changes—8, 16, 24, 32, 64 and 96 turns 
to the inch. 

The machine weighs about 5,000 Ib. and is a recent 
product of the Economy Engineering Co., Willoughby, 
Ohio. 

4 


Military Reading for Civilian 
Engineers 


By authority of the Secretary of War and in response 
to frequent requests, the following suggested list of read- 
ing is issued by the War Department for the information 
of civilian engineers desiring to inform themselves on 
military subjects. 

These references have been selected, first, with a view 
to giving to engineers unfamiliar with the art of war 
a general survey of that subject, an understanding of 
which is the first essential to insure successful application 
of engineering knowledge and resources to military 
purposes; and second, with a view to setting forth, as 
far as practicable, the ways in which engineering is 
applied to military purposes and the means provided 
therefor. 

Both military art and military engineering are pro- 
gressive, and a considerable part of the latest and most 
detailed information published is available only in service 
journals of our own and foreign armies. This is 
patticularly true of technical details of seacoast defense 
(including submarine mining), of field artillery, of 
military aviation, and the influence of these on military 
engineering. It is believed, however, that the funda- 
mentals of each subject are well covered by the references 
given in this list. While the list is 
long, the relative importance of the 
various works is indicated, the suitable 
comments on each are included, so 
that persons using the lists of refer- 
ences may be able to select those whicb 
particularly interest them. 

The references under each subject 
are generally divided into two groups, 
the first containing the more essential 
references, and the second those suit- 
able for persons desiring to inquire 
further into the subject. 

Suggestions looking to improvements 
of the lists will be gladly received. 


A. MILITARY POLICY, CONDUCT OF 
WAR AND MILITARY HISTORY 
Group 1 

1. OFFICIAL BULLETIN Vol. 1, a Ss 

Office of the Chief of Staff, Washington, 

D pp. 21-39.) Publisher: 

College, Washington, D. C. 

Free. (An official outline of the theory 

under which our forces are to be organized 
and administered.) 
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2. MILITARY POLICY OF THE UNITED STATES. Upton. 
May be obtained from Supt. of Docs.'; paper, 50c.; cloth, 65c. 
(A most valuable and comprehensive review of this subject.) 


. FIELD SERVICE REGULATIONS, 1914. May be ob- 
baca from Supt. of Docs.; 60c. A condensed official state- 
ment of principles, methods and details of military opera- 
tions.) 

4. ELEMENTS OF STRATEGY. Fieberger, Publisher: U.S, 
Military Academy, West Point, N. Y. May be obtained from 
Book Dept.!; 75e. (A short outline, with historical illus- 
trations.) 


Group 2 


56. CONDUCT OF WAR. Von der Goltz: translated by J. 
Dickman, Hudson Publishing Co., Kansas City. Mo. May be 
obtained from Book Dept.: $1.70. (The standard work on 
this subject, covering generally the same ground as 4, but 
more abstractly and elaborately.) 

6. ON WAR. Clausewitz: translated by J. J. Graham: 3 
vols.; K. Paul, Trench, Trubner and Co., 1908. May be obtained 
from Book Dept.: $6.60 (including postage and duty). (The 
Freatest classic on the subject: a complete analysis of the 
Phenomenon of war, and profound discussion of the mechan- 
ism thereof. Written early in the nineteenth century, it is 
still the foundation of modern military theory.) 


6%. THE NATION IN ARMS. Von der Goltz. May be 
obtained from Book Dept.: $2.50. (An excellent modern work 
on war; less elaborate but more readable than Clausewitz.) 


7. AMERICAN CAMPAIGNS. 
lishers: Byron S. Adams Publishing Co., Washington, D. C. 


Wars to the Spanish-American War, these lectures give exten- 
Sive and valuable comments as to the military principles.) 


8 A STUDY OF ATTACKS ON FORTIFIED HARBORS. 
Rodgers: Proceedings Nos. 111, 112 and 113, United States 
Naval Institute, Annapolis, Md. 


9. LESSONS OF THE WAR _WITH SPAIN. Mahan. Pub- 
lishers: Little, Brown & Co., Boston, Mass. May be obtainea 
from Book Dept.: $2. 


10. REPORTS OF MILITARY OBSERVERS ON THE 
RUSSO-JAPANESE WAR. Part IIT, J. E. Kuhn. May be ob- 
tained from Supt. of Docs.; 60c. (In addition to an account 
of operations, this report contains valuable information ag 
to fortification and siege work, organization and equipment.) 


11. ORGANIZATION AND OPERATION OF THE LINES 
OF COMMUNICATION IN WAR. Furse, 1894, Publishers: 
Wm. Clowes & Sons, Ltd., London. (An old but comprehensive 
furvey of this subject, with much historical information. ) 


B. PERMANENT FORTIFICATIONS 
Group 1 


(The references given cover chiefly the principles and 
seneral features of this subject; the details are mostly printed 
in unavailable form, either in service journals or in confiden- 
tial documents. References to some of the former can be 
furnished, if desired.) 


13. LECTURES ON SEACOAST DEFENSE. Winslow. Pub- 
Dea United States Engineer School, Washineton Barracks, 


sod Fieberger, 1900; 
United States Military Academy, West Point, N. Y.: $1. ° 
(While rather old, this work 
Rives a simple presentation of the fundamentals on its sub- 
ject, including an historical outline. A revised edition will 
soon be published.) 


15. FORTIFICATIONS. C. S. Clarke. Dutton & Co., New 


York; $4.50. May be obtained from Book Dept. (A treatise 
on the same lines as 14.) 


16. PRINCIPLES OF LAND DEFENSE. Thuillier, 1902 
spagmans. Suhaatl & Sue May ng obtained from B “ 
83. valuable work. coverin the princip) 1 
and permanent fortifications.) = " Poor ee eld 


Cc. ORGANIZATION, EQUIPMENT AND DUTIES F 
ENGINEER TROOPS m 
Group 1 

17. FIELD SERVICE REGULATIONS, 1914. (See A. 3.) 

18. TABLES oF ORGANIZATION, 1914. 
from Supt. of Docs.; 25¢e. ¢ : 
to modification and within the limits of existing law—the ap- 
mation of the War Department with regards to organi- 
zation. 

19. OFFICIAL BULLETIN, Office of the Chief of Starr, Vol. 
1, No. 4 (Appendix 4). Use of Engineer Troops. Publisher: 
Army War College, Washington, D. CC. Free. (An _ official] 
statement of the Principles which should govern in the use 
of engineers, with practical Suggestions.) 

20. DUTIES OF ENGINEER TROOPS INA GENE N- 
GAGEMENT OF A MIXED ‘Fone Burgess. Pabusney, 
Fen Ghote: Engineer School, py ashington Barracks, D. Ci 

Cc. Solete in some res ects, rticul 
but excellent in general scope.) ee Ld nome eeernone 

21. GENERAL ORDERS No. 6, WAR DEPARTMENT 1915. 
May be_ obtained from the Adjutant General, United States 


Army, Washington, D. C. Free. (P 
Engineer troops.) (Prescribes the training of 


1The following abbreviations are used: Supt. of D , - 
erintendent of Documents, Government Printing Office, Weep: 


ington, D. C. Book Dept., Book Depart 
Schools, Fort Leavenworth, Kan. Partment, Army Service 
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Group 2 


22. STUDIES IN MINOR TACTICS. Army Service Schools, 
1915. May be obtained from Book Dept.; 50c. (The principles 
of Minor Tactics are set forth by solution of a series of 
problems.) 

23. TECHNIQUE OF MODERN TACTICS. Bond & Me- 
Donough, 1914; Banta Publishin Co., Menasha. Wis. ney be 
obtained from Book Dept.: $2.55. (This work covers, in a 
very specific way, the principles of tactics for all arms, a 
general knowledsc of which is essential for engineers, ) 


24. OPERATION ORDERS. Von Kiesling; translation. May 
be obtained from Book Dept.; 50c. (A lucid ex osition, by 
use Of assumed cases. of the Operation of highly trained 
troops of all arms in various phases of battle.) 


25. ENGINEER UNIT ACCOUNTABILITY MANUAL. May 
be obtained from Supt. of Docs; 5c. (Official lists of standard 
equipment supplied to Engineer battalions and companies.) 


26. ORGANIZATION OF THE BRIDGE EQUIPAGE OF THE 
UNITED STATES ARMY, 1915. (Revised edition just going 
to press.) (Includes description of equipage and regulations 
for pontocn drill.) 


27. OF FICERS' MANUAL. Moss; Banta Publishing Co., 

-> $2.50. May be obtained from Book Dept. 

(Treats of routine duties of officers, customs of the service, 
army organization, etc.) 

28. MANUAL FOR COURTS MARTIAL. May be obtained 
from Supt. of Docs.; 50c. 


D. FIELD ENGINEERING 


(Military field engineering at the front differs from oidi- 
nary engineering work in the fleld, it being generally simpler, 
ofa rough-and-ready character, and especially because of the 


of an army and because of the necessity of working in strict 
subordination to the military situation. In rear of the army, 
on the contrary, conditions are very similar to those govern- 
ing ordinary engineering operations, and civillan organiza- 


Staff. Little attempt is made in works on military fleld engi- 
neering to treat of general engineering methods.) 


Fieberger, 1913: John Wile 
May be obtained from’ Book Dept.; $1.90. 
(In addition to technical details, this work gives valuable his- 
torical illustrations of the principles of this subject.) 


30. FIELD ENTRENCHMENTS, SPARE WORK FOR 
RIFLEMEN. John Murray, London. May be obtained from 
poor bales: 40c. (A very up-to-date little work, especially 
on etalls. 


_ 31. NOTES ON FIELD FORTIFICATION. Army Field En- 
Sineer School. May be obtained from Book Dept.; 30c. 


32. ENGINEER FIELD MANUAL, Professional Paper No. 
29, Corps of Engineers, United States Army; 2d addition, 1909. 
500 pages. May be obtained from Supt. of Docs.; $1. (A very 
complete official pocketbook for engineer officers in the field, 
containing many tabular and technical data, as well as brief 
-_ The subjects covered 
are: Part I, Reconnaissance; Part II, Bridges; Part Ht, Ronee 


what obsolete, should be considered jn connection with either 
30 or 31 above. The portion relating to railroads is largely 
Superseded by 35 below. 


33. NOTES ON BRIDGES AND BRIDGING. Spalding. May 
priderne: from Book Dept. (A small pamphlet on military 
ridging. 


Sherrill, 2d edition: Banta Publishing Co., Menasha, Wis,, 1911. 
May be obtained from Book Dept.; $2.25. (Besides matter 
siven in ordinary textbooks on surveying, this work gives in 
detail the speciaj methods of peetching developed in the army 


35. MILITARY RATLROADS. Connor; Professional Paper 
No. 32, Corps of Engineers, United States Army. Supt. of 
(Intended to cover general administration of ex- 
Y purposes and the handling of 
railroads by military personnel in the advance sections where 
railroads cannot be Operated by their regular civilian organi- 
zations, or where new railroads are required in the immediate 
Revised edition soon to appear.) 

,,36. NOTES ON MILITARY EXPLOSIVES. | Weaver; J. 
Wiley & Sons, New York; 1912. May be obtained from Book 
Dept.; $2.20. (Elementary notes on this subject will be found 
in the Engineer Field Manual and other references cited. This 
work ts more elaborate.) 


E. MISCELLANEOUS 


37. REGULATIONS FOR THE ARMY OF THE UNITED 
STATES. Supt. of Docs.; 50c. 


38. THE “VOLUNTE5R LAW,” approved Apr. 25, eee 
Bulletin No. 17, War Department, 1914. May be obtaine 
ae ails Adjutant General, United States Army, Washington, 

-C, ree. 


39. GENERAL ORDERS. NO. 54, War Department, 1914. 
May be obtained from the Adjutant General, United Shape 
Army, Washington, D. Cc. Free, (Covers examination 0 
candidates for commissions ag officers of volunteers.) 

40. GENERAL ORDERS No. 50, War Department, re. 
May be obtained from the Adjutant General, United sey 
Army, Washington, D. C. Free. (Amends General Orders i 
1914, as to examination of candidates for commissions in vol- 
unteer engineers.) 

41. TREATISE ON MILITARY LAW. Davis; J. Wiley 
Sons, New York. May be obtained from Book Dept.; $9.30. 


42, ELEMENTS OF MILITARY HYGIENE, Ashbourne; ae 
edition; Houghton, Mifflin Co., Boston, 1915. May be 0 
tained from Book Dept.; $1.30. 

F. PERIODICALS ‘ 

43. PROFESSIONAL MEMOIRS. Corps of Engineers. 
United States Army, and Engineer Department at Large; 


EEE 
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monthly (formerly quarterly); Washington Barracks, D. C, 
Engineer Press; per year, $3. 

44. THE ROYAL ENGINEERS’ JOURNAL Royal Engi- 
neers’ Institute, Chatham, England: monthly; per year, $4. 
(American agents: E. Steiger & Co., 49 Murray St., New York.) 

45. JOURNAL OF THE MILITARY SERVICE INSTITU- 
TION, Governors Island, New York. Bi-monthly; published 
by the Institution: per year, $3 

46. JOURNAL OF THE UNITED STATES ARTILLERY. 
Bi-monthly; Fort Monroe, Va., Coast Artillery School press; 
per year, $2.,75, including Index to Current Literature; with- 
out Index, $2.50. 

47%. JOURNAL OF THE UNITED STATES CAVALRY AS- 
SOCIATION. Published by the Association at Fort Leaven- 
worth, Kan.; per year, $2.50. 

"98 


Standard Lock Washers for 
Machine Screws 


The accompanying table gives the dimensions of lock 
washers adopted hy the Society of Automobile Engineers. 
STANDARD LOCK WASHERS FOR SMALL MACHINE 


SCREWS 
7 Lock Washer——_—_,, 3 
a als ——_~ ra Section \ 3 8 
fee 
gre ae 2 ¢ ‘Thickness g¢ 
3§ » & 8 _ o 
es Z3 3% aa =e ¢ ze 
S$ as = 3 a4, 32 2B. 8; 28 
~ 2m fama Eas az RS as ons 
4 0.112 1/4 (0.172) (0.114) 1/32 0.022 %/sg 3/46 (0.188) 
6 0.138 1 /a3 (9.219) /a (0.141) 8/e  1'sa 8/4 (0.250 
8 0.164 37/o, (0.266) 3/q (0.172) 8/4 1/3 8/en _®/ag (0.281) 
10 0.190 %/1g (0.313) 33/gq (0.203) 2/19 8/ea ze (one 
12 0.216 1/ (0.344) 7/3 (0.219) %/ie  3/eg ie (0.375 
14 0.24 7/4 (0.391) % (0.250) °/e  "/ie °/e4 7/18 (0.438) 
It contains the dimensions of the machine screws by 


number, with the lock washer and size of counterbore 
recommended. 
Building:iNew Foundry Around 


an Old One Hept Working 


A manufacturing concern in Canada, with a foundry 87 
ft. long, 54.5 ft. wide and 17 ft. high to the top of the 
roof, got a war order that required the building of a new 
and larger foundry. The old foundry was running to 
capacity and could not be shut down till the new 
one was ready. The ground occupied hy the old 
foundry and also to be utilized for a part of the new one. 

To take care of all these conditions, the new foundry 
was designed with a length of 168 ft., a width of 73 ft. 
and a height of 18.5 ft. under the roof trusses. These 
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FIG. 2. JOINING UP THE NEW AND OLD WALLS 


dimensions permitted the new foundry to be built entirely 
around the old one, as shown in Fig. 1. In the meantime 
business goes on as usual in the old foundry. When the 
new foundry is complete, the work will be done in a part 
of it till the old one is taken down and removed. 

On the near side in Fig. 1 the new wall is outside the 
old one, but on the other side, shown in Fig. 2, the new 
and old walls are in line. The construction of the new wall, 
shown in Fig. 2, necessitates the removal of the old wall 
and a part of the roof, which is supported by shores. 


FIG. 1. 


BUILDING A NEW FOUNDRY AROUND AN OLD ONE WITHOUT SUSPENSION OF WORK 
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NEW PUBLICATIONS 


WOUOULAAGOOCAOOSQUCSEESSSCCDISNASSSCASANA(AAASCSOQSN4S1\NCLAS4A5LAOLAS¢A0Q0G300694405405040495¢A600400A8441019644!5250444N4E004% 20020010092 082 a SEANLAZI0E6 


—_ - Pearson. Four hundred 
nana tiie tean cee Ye Carin hy: ilustrating. Published 
by the India Rubber World, New York City. Price, $6. 

This book is divided into 20 chapters which consider in 
‘detail the following subjects: The washing of Crude Rubber, 
Crude-Rubber Drying, Dry-Sifting and Batching of Compound 
Ingredients, The Mixing, or Compounding, of Rubber, Prepar- 
ing Fabrics for Calendering and Spreading, Calenders, 
Clutches, Drives and Safety Stop for Mills and Calenders, 
Molds—Metal and Rubber, Vulcanizers—General Types, Vul- 
canizing Presses—Screw and Hydraulic, Tube-Making Machin- 
ery, Spreaders, Doublers and Surface Finishers, Doubling Ca)- 
enders, Cement and Solution Machinery, Extraction of Resin 
from Rubber and Gutta Percha, Reclaiming, Conveyors, Tem- 
perature Recording and Controlling Devices and Rubber 
Laboratory Equipment. 

. re. volume deals with each subject in detail and is well 
supplied with illustrations. The various machines used in the 
rubber industry are shown; and as the operations of many of 
these machines are described, much valuable information to 
anyone interested in the industry is given. 


ADVANCED MACHINE Meee ah Robert H. Smith. Third 
edition; 575 Pages, 6x8 in.; 609 illustrations: numerous 
tables; indexed; cloth bound. Price, $3. Industrial Edu- 
cation Book Co., Boston, Mass. 


The author, who is in charge of the instruction in shop- 
work at the Massachusetts Institute of Technology, originally 
Published three books on machine-shop work. The first two 
‘dealt with the elements and principles of machine work and 
the third with advanced machine work. When the time for 
revision came, it was decided to combine the first two into 
_one, under the title of the second, to rearrange the third and 
thus publish two books in Place of the original three. The 
work under review is therefore the third edition of “Advanced 
Machine Work,” revised and enlarged. 

The changes are intended to fit {t more than ever for the 
student, instructor, apprentice, machine operator and machin- 


‘Lathe Work (sections 1 to 5 inclusive); Drilling Jigs, Boring 
Cylindrical Grinding; Surface 
Planing; Milling; Gear Cutting; 


Generous recognition is due the enormous amount of labor 


disprove the idea that machine-shop work should be taught 
‘differently from other engineering subjects. On the contrary, 
the logical arrangement of the matter shows that it can be 


PURCHASING—By C. 8. Rindsfoos. One hundred - 
five 6x9-in. eee: illus.; indexed. Price, $2. McGraw thi 


k. (Reviewed by Dexter S. Kimb 
Professor Machine Design and Construction, Sibley College’ 


As the author of this book points out, considerable atten- 
tion has been Siven to the art of selling and considerable 
literature bearing on It {8s somewhat 
curious that so little has been written on the art of buying, 
since Purchasing and selling are necessarily coexistent, 
volume under consideration ig devoted to the more important 


The subject is Presented in 10 chapters as follows: (1) 
How to Obtain the Right Article; (2) How to Obtain the 
Lowest Price; (3) How to Obtain Prompt Delivery; (4) Mak- 
ing the Purchase Conform to Fixed Policy; (5) How to Obtain 
Favorable Terms; (6) Personal Characteristics and Qualifica- 
tions; (7) Strategy: (8) Some of the Legal Aspects of Purchas- 
ing; (9) Departmental Organization; (10) Forms. 

A very useful and important feature of the book is the 


| The first three chapters, ag their titles indicate, are devoted 
to the genera] methods by which successful pu 


making the 
Chapter 6 igs a discus- 


Quite 
mindedness and warns 
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purchasing agents that, in common with other Specialists, 
they tend to become narrow and to come to believe “that the 
business is conducted to purchase material.” 

Chapter 7, entitled Strategy, Is very interesting, for in it 
the author endeavors to show how the emotions can be used 
to assist in getting good prices. While he condemns so called 
sharp practice, he also frankly states that it {s difficult to 
draw the line at what constitute sharp practice. One is led 
to wonder whether, after all, buying and selling cannot be 
conducted on a higher Plane and entirely free from such 
methods as this chapter discusses. Is it really true that it ig 
“sometimes necessary to display anger—to show one’s teeth"? 
Most certainly it is not g00d ethics to include “sleepers,” that 
is, statements so hidden as to pass unnoticed, even though the 
practice is legal; and, as the author states, it will not Pay in 
the long run. It ‘gs to be hoped that both buying and Selling 
will soon be on a much higher plane than they are now. 
Petty graft, wine dinners, etc. have Practically disappeared 
from commercial] transactions, and there ig reason to hope 
that the near future wil] see, more and more, buying and 
selling done on a basis of fact rather than as an old fashioned 
horse-trade. Nevertheless, this chapter is well worth reading 
if for no other Purpose than to see what some of the practices 
indulged in are. 

Chapter 8 isa simple and brief discussion of the elementary 
legal principles of 
briefly of departmental organization. It contains a lengthy 
extract from the purchasing system Proposed for New York 
While this is an interesting and 


amples of purchasing-department organizations. 

I cannot agree with the author's ideas regarding inspection 
of material, so far at least as manufacturing plants in general 
are concerned. He states that in cases where the inspection 
and tests are under the engineering department “the purchas- 
ing department will furnish the engineering department with 


8ection could be rewritten to advantage. 

The last chapter is devoted to forms of various kinds 
including blank forms for contracts, no forms appearing else- 
where in the book; the preceeding chapters being devoted 
entirely to the Philosophy of the subject. 

The book will amply repay reading. It contains much 
valuable information and many very helpful hints. 


2 
Memorial Tablet to George 
Westinghouse 


The Veteran Employees Association of the Westing- 
house Electric and Manufacturing Co. at its third 
annual banquet, held Saturday evening, Jan. 29, in the 
Fort Pitt Hotel, Pittsburgh, Penn., presented to the 
company @ handsome bronze memorial tablet of the late 
George Westinghouse, founder of the numerous industries 
bearing his name. 

The memorial tablet is approximately 4x3 ft., made of 
solid cast bronze and weighs about 300 Ib. It shows 
a true bas-relief likeness of Mr. Westinghouse taken from 
one of his best photographic poses seated in an armchair. 
It bears the inscription “George Westinghouse, Master 
Workman, Inventor, Founder, Organizer, 1846-1914.” 
It will be placed in the reception room of the East Pitts- 
burgh works of the electric company. 


& 


“Financially Embarrassed’”’ 


A young man claiming to be associated with Sleeper 
& Hartley, Inc., Worcester, Mass., is reported to be 
Operating the familiar bunco game. Under the plea of 
being temporarily embarrassed for one reason or another, 
@ request for a loan is made. 

The man is an impostor and in addition to a refusal 
should be handed over to the police. 
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PERSONALS 


H. Schneider has been appointed general foreman of the 
H. G. Saal Manufacturing Co., Chicago, III. 

S. J. O’Niel, formerly with O’Brien Bros., Chicago, Il. 
has joined the selling organization of the Moller & Schumann 
Co., Brooklyn, N. Y. 

B. F. Russler, until recently general foreman of the Amer- 
ican Car and Ship Hardware Co., New Castle, Penn., has been 
appointed superintendent. 


Louis Kruger, until recently master mechanic of the 
Hygienic Manufacturing Co., Chicago, Ill., has become preai- 
dent of the Ultra Manufacturing Co., Chicago, Il. 

John W. Hertzler, for several years Western representa- 
tive of the Bearings Company of America, has been appointed 
assistant manager, with offices at the home plant in Lancaster, 
Penn. 

Kristian A. Juthe has been made chief engineer of the 
Wheelock, Lovejoy Co., Cambridge, Mass. His brother, J. 
Charles Juthe, is now superintendent of the manufacturing 
department. 


OBITUARY 


Alexander Saunders, president of D. Saunder’s Sons, Yon- 
kers, N. Y., died at his home in that city on Feb. 1, aged 78 
years. 


Richard 8S. Bryant, factory manager of the Standard Weld- 
ing Co., Cleveland, Ohio, died at the Post-Graduate Hospital 
in New York City, on Jan. 24. Mr. Bryant was a recognized 
figure in the automobile industry and was the first to design 
a quick-detachable rim. He was a native of Kansas and was 
only 46 years of age. 


BUSINESS ITEMS 


The Royersford Foundry and Machine Co. has built an 
additional warehouse and added two stories to its factory in 
Royersford, Penn. 


The Vanadium-Alloys Steel Co., of Pittsburgh, whose works 
are at Latrobe, Penn., advise that they are installing an 
additional thirty-pot crucible furnace. 


M. A. Palmer Co., 151 Franklin St., Boston, Mass., has 
recently been organized and is handling tool steel, forgings 
and die blocks, crucible and openhearth steels. M. A. Palmer 


is manager. 

The Vaener Electric menulectun ing Co., St. Louis, Mo., 
announces the opening of a new office in the Mills Building, 
El Paso, Tex., with F. B. Hitchings as local manager. The new 
office is under the supervision of O. H. Davidson, district 


manager. 


CATALOGS WANTED 


The Crown Optical Co., Rochester, N. Y., would Hke to 
perce catalogs from manufacturers of machine-shop equip- 
men 

The O’Brien Machinery Co., 107 North Third St., Philadel- 
phia, Penn., want catalogs, price Hsts and jobbers’ discounts 
on machine tools, steam and electrical equipment, wood- 
working machinery and supp ice from manufacturers wanting 
representation in that territory. 


TRADE CATALOGS 


avecneevasrenent“*> sveneense’ 


Providence Engineering Works, Providence, R. I. Circular. 
“Providence” shaper. Illustrated. 

Arthur 8. Brown Mfg. Co., Tilton, N. H. Catalog. Tilton 
endless belt. Illustrated, 8 pp., 6x9 in. 


Beaudry & Co., Inc., 141 Milk 8t., Boston, Mass. Catalog. 
Power hammers. Illustrated, 20 pp., 6x9 In. 

Joseph Dixon Crucible Co., Jersey City, N. J. Booklet. 
“Proper Care of Belts.” Illustrated, 24 pp., 34%x6 in. : 

Milliken Machine Works, West Newton, Mass. Folder. 
Ball turret heads, angle and bench plates. Iilustrated. 


The Standard Ene neering Works, Pawtucket, R. I. Bulle- 
tin Ne. 11. Hand milling machine. Illustrated, 4 pp., 6x9 in. 
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Boston Gear Works, Norfolk Downs Sead ¢t Mass. Cuta- 
log E9. Gears, racks, hobs, etc. Illustrated, pp.. 34%x6 in. 
Wright Mfg. Co., Lisbon, Ohio. Catalog No. 7. Chain 
hoists, steel trolleys, hand cranes. Illustrated, 24 pp., 5x8 in. 
Toledo Pipe Threading Machine Co., Toledo, Ohio. Catalog. 
Pipe threading and cutting devices. Illustrated, 72 pp., 4x7 in. 
Diamond Clamp and Flask Co., Richmond, Ind. Catalog. 
oar flasks, core machine, belt shifter, etc. Illustrated, 36 pp., 
x9 in. 
Becker Millin 
Catalog. Vertica 


Machine Co., 
and horizontal millers. 


Hyde Park, Boston, Mass. 
Illustrated, 56 pp., 
84%x11 in. 


The Norma Co. of America, 1790 Broadwa New York. 
Catalog No. 105. “Norma” precision bearings. Illustrated, 124 
pp., 6x9 in. 

Newton Machine Tool Works, 


Inec., Philadelphia, Penn. 


Catalog No. 60. Rotary planing machines. Illustrated, 24 
pp.. 6x9 in. 

Builders Iron Foundry, Providence, R. I. Catalog. Grind- 
ing and polishing machinery, “Pull” countershafts. Illus- 
trated, 104 pp., 6x9 in. 

Winter Bros. Co., Wrentham, Mass. Catalog No. 11. Car- 


bon steel taps and dies, high-speed steel taps and dies. 


Illustrated, 122 pp., 6x7 in. 


Millers Falls Co., Millers Falls, Mass. Catalog No. 35. 
Ratchet braces, hand drills, breast drills, lathe chucks, power 
hack saws, etc. Illustrated, 184 pp., 6x9 in. 


The Watson-Stillman Co., 50 Church St., New York. Cata- 
log No. 93. Sturcke-Watson-Stillman testing machine for 
cylindrical gas containers. Illustrated, 16 pp., 6x9 in. 


Landis Machine Co., Inc., Waynesboro, Penn. Catalog 
No. 22. Bolt threading, boit pointing, nut tapping, pipe 
pogeee ne and cutting machines, etc. Illustrated, 78 pp., 
x9 In. 


The Richardson-Phenix Co., Milwaukee, Wis. Bulletin No. 
50. Phenix force feed lubricators. Illustrated, 12 pp., 84x11 
in. Bulletin No. 60. Richardson Model M sight fee ofl pump. 
Illustrated, 20 pp., 8%x11 in. 


The Hydraulic Press Mfg. Co., Mount Gilead, Ohio. Bul- 
letin No. 5004. “Heading Brass Cartridge Cases.” 1,000-ton 
hydraulic press. Illustrated. Bulletin No. 5005. 800-ton 


hydraulic drawing press used for cupping and drawing Prest- 
Illustrated. 


Niles-Bement-Pond Co., 111 Broadway, New York. C'rcular 
101. 48-in. car-wheel borer. Illustrated. Circular 

Illustrated. Circular 
Illustrated. Circu- 

Illustrated. 


Center drive car wheel lathe. 
36-44-in. side head poune mill. 
90-in. driving-wheel la 


lar No. 104. the. 


FORTHCOMING MEETINGS 


A course of free lectures on military engineering will be 
iven under the auspices of a committee representative of the 
our national engineering societies, my Captains Robins, Coiner 

and Ardery, Corps of Engineers, U. S. A. This course will be 
under the direction of Major-Gen. Leonard Wood and is de- 
signed to assist those who desire to enter the engineering 
battalion which will be formed at potas | next summer. 
All engineers interested in preparedness will be welcome, 
but attendance at these lectures does not aply obligation 
to subsequent rag a duty. Through the cordial attitude and 
codperation of the United Engineering Society, the auditorium 
of the Engineering Societies Building has been placed at the 
disposal of the army officers. These lectures will be given 
wee): having begun on Feb. 14, under the following divis- 
ons: 

Feb. 21, 1916—The service of reconnaissance, including 
surveying, mapping and sketching, photography and map 
reproduction. 

Feb. 28, 1916—Field fortifications, sieges and demolitions. 
March 6, 1916—Seacoast defenses and battlefield {illum- 
nations. 

March 18, 1916—The construction, maintenance and repair 
oF roads, bridges and ferries; the selection and preparation of 
ords. 

March 20, 1916—The selection, laying out and 
of camps and cantonments; the service of general construc- 
tion; and the special services, including al ublic work of 
an engineering nature which may be required in a territory 
under military control. 

March 27, 1916—The construction, operation and main- 
tenance of railways under military control and the construc- 
tion and operation of armored trains. 


American Society of Mechanical Engineers. Monthly 
meeting first Tuesday. Calvin W. Rice, secretary, 29 West 
Thirty-ninth St., New York City. 


Boston Branch National Metal Trades Association. monthly 
mene. on first Wednesday of each month, Young’s Hotel. 
W. W. Poole, secretary, 40 Central St., Boston, Mass. 


Providence Association of Mechanical Engineers. Monthly 
meeting fourth Wednesday each month. A. Brooks, secre- 
tary, Brown University. Providence, R. I 


New England Foundrymen’s Association. Regular meet- 
ing second Wednesday of each month. Exchange Club, Bos- 


reparation 


wee Mass. Fred F. Stockwell, 205 Broadway, Cambridgeport, 
ass. 
Engineers’ Society of Western Pennsylvania. Monthly 


meeting third puesday, section meeting first Tuesday. Elmer 
K. Hiles, secretary, Oliver Building, ittsburgh, Penn. 


Rochester Society of Technical Draftsmen. Monthly meet- 
ing, last Three Becretaty, R. H. Barnes, Taylor Inastru- 
ment Companies, Rochester, YY. 


IRON AND STEEL 


Pig Iron—Quotations were current as follows at the points 


and dates indicated: 


Feb. 10, Jan.14, Feb. 11, 

1916 1916 1915 

No. 2 Southern foundry, Birmingham.$15.00 $15.00 9.50 
No. 2 X Northern foundry, New oo 19.75 19.50 4.25 
No. 2 Northern foundry, Chicago.. 18.50 18.50 13.00 
Bessemer, Pittsburgh ............... 2145 21.45 14.55 
Basic, Pittsburg Fis seed ace bie a ee eee 18.45 18.70 13.45 
No. 2 X, Philadelphia ee COC er ere 20.00 20.00 14.25 
INO: op. NV OLIEY os Si ee Pe Gee eee eed 18.25 18.50 13.00 
No. 2 Southern, Cincinnatl.......... 17.90 17.90 12.40 
Basic, Eastern Pennsylvania........ 19.50 19.50 13.50 
Gray forge, Pittsburgh............. 18.45 18.45 13.45 


Steel Shapes—The following base prices in cents per pound 
are for angles 3 in. by in. and larger and tees 3 in. and 
larger from jobbers’ warehouse, New York: 


Feb. 10, Jan.14, Feb. 11, 

1916 1916 1915 

Steel angles, base.......... cece eae 2.60 2.50 1.85 
Steel T'S, DASE .¢ 65 osc6 6 4Ko ss Mawes 2.65 2.55 1.90 
Machinery steel (bessemer)......... 2.60 2.50 1.80 


Steel Sheeta—The following are the prices in cents per 
pound from jobbers’ warehouse, New York: 


Feb. 10, Jan.14, Feb. 11, 

1916 1916 1915 
No. 28 black.......... ccc ccc cvcceeess 3.50 3.35 2.60 
NO. 26. DIG Ciba ae ti a ed ore & ewes 3.40 3.25 2.50 
Nos. 22 and 24 black................ 3.35 3.20 2.45 
Nos. -8 and 20 black................ 3.30 3.15 2.40 
No. 16 black..........0. cece een ccees 3.45 3.15 2.35 
No. 14 black............. 20ers 3.35 3.05 2.25 
INO 2, DERG ikea teavsl ete co eee hw Pe eles 3.30 3.00 2.20 
No. 28 gwalvanized............2000008 5.50 5.50 3.65 
No. 26 walvanized............200000. 5.20 5.20 3.35 
No. 24 gwalvanized............00c eee 5.05 5.05 3.20 


Standard Pipe—On carload lots f.u.b. Pittsburgh, the dis- 
counts follow: 


cm Black——~, _ --Galvanized— 
Feb. 10, Feb. 10, Feb. 10, Feb. 10, 
1916 1915 1916 1915 
%- to 2-in. steel butt welded 76% 81% 601%4% %1212% 
212- to 6-in. steel lap welded 75% $O% 59%%4% T212% 


At these discounts, the net prices in cents per ft. follow: 
Diameter, In. 


a ere a ae eee ee are ee er 2.76 2.00 4.54 3.15 
Den: dayscinusaleetncinn cs Gotan Be Sra Be ate ean 4.08 3.24 6.72 4.67 
DS ae kse aie See Rise hed ones a.44 4.38 9.09 6.30 
TAG. ee wns Sew aaah ae aki oe G 6.60 5.25 10.86 7.55 
Sy 8; de ga dy buaaeat eed aiatasces a Rau ai ints eieats S.SS 7.05 14.62 10.15 
Te Fah elas ee are Reag a de sh Saran hed toe acne 14.63 11.70 23.69 16.70 
Be) isch te aca hs or grease aha ata dance 19.13 15.25 30.98 21.80 
A eat ucts ao ies Wee ead Sib Siete 21.80 44.05 31.00 
5S! PiaeiteGeaseck hs Sah Geass 37.00 29.60 59.94 42.20 
OG: wh etiews Ses neue hactebe Sivas 48.00 38.40 717.76 54.60 


Swedish Drill Steel—The following prices are base in cents 
per pound to consumers f.o.b. warehouse, New York: 


Carload lots and over... . 1. eee ee ee ee eee 6.50 
Over 10 tons, less than carload.............. 0c www eee 7.00 
Over 1 ton, less than 10.......... 0... ccc ee ee ee 7.50 
Over 500 Ib., less than 1 ton............. 0... eee ee eee *.00 
bess: than, 500 10. ety oa eanaa tee Rae Dah WRG 8.50 
Hollow steel— 
Carload lots and Over..............2 2c cee eee eee ee eens 10.50 
Over 10 tons, less than carload............. 0... eee 11.90 
Over 1 ton, less than 10........... 0... cc eee ee ees 12.00 
Over 500 Ib., less than 1 ton........... 0... ce ee ee ee 13.00 
ess ‘than: 00-0 1y ieee ee eid kn Se So OS: © Palas eo we ee Re 14.00 


Swedish Steel Sheeta—ToO consumers requiring fair-size 
quantities tool steel sheets sell at 1l6c¢. base and spring steel 
Udi at 12c. base. These prices are f.o.b. warehouse, New 
Pork. 


Bar fron—Prices are as follows 
the places named: 


in cents per pound at 


Feb. 11, Jan. 13, 

1916 1916 
Pittsbure ie mill «ea ay 5.5 i ae eR Bs 245 1.954@ 2.00 
NERO? “WORK. tot alee aw te eh ade ee ee oe 2 2.10@2.15 
From storehouse, New York............ 2.00 2.400 2.50 
Swedish (Norway) Iron—This material sells at $4.50 


base per 100 lb. f.o.b. New York. 
charged. 


In coils an advance of 50c. is 


Cold Drawn Steel Shafting—From New York warehouse 
to consumers requiring fair-sized lots the price is 15°% off list. 
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METALS 


Mincellaneoun Metals—The present New York quotations 
in cents per pound, with a comparison of practically a month 
and year ago, are as follows: 


Feb. 10, Jan. 14, Feb. 11, 

1916 1916 1915 

ee Oper: electrolytic (carload lots)... 27.00 24.00 14.87 le 

se Salis eae nea taran Ga couttuadenes Ae as by at cia" fa MA. ht cee, (ae 41.25 41.00 35.871. 
Lea elgg ati atindo tania aetaas Mw Mace A ic Len Seles ae Ble ine 6.25 5.90 3.80 
SDOICEP co 5asc bi Be OR eh re ky a Le 19.50 17.62% 8.50 
Copper sheets, base................. 33.00 30.00 19.75 
Copper wire (carload lots).......... 33.00 30.00 15.50 
Brass rods, base..............ece0e% 38.00 35.00 16.50 
Brass pipe, DA BC og Searels He Ewe a 43.00 38.00 17.50 
Brass sheetS ........ 0... 0.0.0 cee eee 38.00 35.00 16.75 
Solder % and % (case lots)......... 26.00 25.75 24.50 

ST. LOUIS 
LGA: 26o6 558. c5 cess oa 6.10 Spelter ...........00ee 19.59 


Old Metala—In New York, the following are the dealers’ 
purchasing prices in cents per pound: 


16 1915 

Copper, heavy and crucible................... 21.50 12.10 
Copper, heavy and wire.................-0-082 21.00 11.75 
Copper, light and bottoms................000. 18.00 10.50 
Lead, heavy ..... a ee eer re er ee ee 5.00 3.20 
Lead, LOR? kd oh eh ee ee ener ans heh bea a i ee ae 4.50 wis 
Brass, We Sereee eee Te eT eee ee Ser 13.50 8.25 
xo ae a lee Serta Ge Bd bud ace aw, wr ae eee ene tara: ae 11.00 6.75 
yellow rod brass turnings.............. 13.00 sac 

hah arse n ARs ath week Waa ae ee ani ne Sa eat are ate 12.50 4.50 


Monel Metal—The following are the prices in cents per 
pound for mill lengths 8 ft. and over: 


10,000 6,000 2,000 Less Than 
Lb. Lb. Lb. 500 Lb. 500 Lb. 
ofa Size ofa Size ofaSize ofaSize ofa Size 


Size, In. and Over and Over and Over and Over and Over 
Rounds—Squares 
's to dg..... 31.50 32.00 32.50 33.00 36.00 
4 to rf ee 31.25 31.75 32.25 32.75 35.75 
% to Ly ae 31.00 31.50 32.00 32.50 35.50 
1}2 to 2%..... 31.75 32.25 32.76 33.25 36.25 
Rounds 
3 to 3y,..... 32.50 33.00 33.50 36.00 37.00 
Squares 
Oa aivcoteatecs suf Se 32.50 33.00 33.50 36.00 37.00 
Rounds 
314 to 3]2..... 32525 32.75 33.25 35.75 36.75 
Squares 
3, to 319..... 32.25 32.75 33.25 35.75 36.75 
Rounds—S uares 
4 to 4] mores, 33.00 33.50 36.00 36.50 37.50 
5 to Gj2..... 36.00 36.50 37.00 34.50 38.50 
7 36.50 37.00 37.50 38.00 39.00 
Flats ........... 32.50 33.00 33.50 36.00 37.00 


Flats not rolled wider than 6 in. or less than \% in. thick. 


ACen bars 2c. per lb. over corresponding size of round 
rods. 

For cutting to any specified length not shorter than 1 ft. 
add lc. per Ib. 


The scrap allowance is 18c. per lb. delivered at works. 


Babbitt Metal—In New 
in cents per pound: 


York, quotations are as follows 


Best @9rade> 6604644529 Grd owen deh he Sota s, 6504505445468 a9 @ 60 
Commerclal frade .... cc cc ete ee eee eee 25 30 


Antimony—For spot delivery on Chinese and Japanese 
brands the quotation is at 45c. per lb., duty paid 


SHOP ACCESSORIES 


Turnbuckles—From New York warehouse, on sizes smaller 
than 1% in. diameter, 50° off list is charged, and on 14% up 


to 2 in. diameter 4007. <At this rate prices follow: 
Size Size Size 

Soe read ee $0.20 Tew... ..... $0.38 Lis adapta, Sn 
iis we are Chen ee | | er er ree .44 Se. ate dh ecien 1.05 
AD. Paidevere wens wee TAG svete 00 Ve. ig eee ares 1.29 
re ee ae eo LOG check oh eka 75 » i ee eae 1.35 
ae sasinlechaaha oe UM. 24k eanas 83 Oath aipere eas 1.59 


These prices are for buckles having right and left stub 
ends and with openings between the heads measuring 5% in. 


Nails—Wire nails f.o.b. Pittsburgh sell at $2.20; galvan- 
ized 1 in. and longer, $4.20, and shorter, $4.70. These prices 
are to regular customers and delivery is made at the mill's 
convenience. 


February 17, 1916 


Nuts—On hot pressed nuts $3 off list is allowed and on 
hexagon $3.20. At this rate the base price per 100 lb. for fair- 
sized orders from New York warehouse is as follows: 


Hot Pressed Square Hot Pressed Hexagon 


Short Short 
Diam. Blank Tapped Diam Blank Tapped 
Bee? Jasob gis nnrce-a a ae ee $12.00 % ........... Ci, 317.70 
ee eee $8.00 9.50 33 ........... Sage 11.30 
diten a dade seth Guten 6.00 6.90 % ........... $6.40 7.40 
Gd Aaa Ss 5.00 5.70 1% ........... 5.20 5.80 
y rata ee eee ars 4.50 4.90 ly, 15%, 148, 2 5.10 5.70 
lys, 15%, 1i3, 2 4.40 4:80 27) ea oa eee 5.20 5.90 
ea STA 4.50 5.00 2% ........... 5.50 7.30 
Oe. aha ae eae 4.80 5.40 


Semifinished nuts are sold at 70 % from Hst price. 


On cold punched square nuts $3 from list is deducted and 
on hexagon $3.75. At this rate the base price on fair-sized 
ontere from New York warehouse its as follows in cents per 
pound: 


Square ——, r7— Hexagon——, 
Blan Tapped Bl 


Bolt k ank Tapped 
Be Aree eee eae 17.00 19.00 23.25 25.75 
ir. Lal sub Sate a ae ei ese 15.00 16.50 20.25 22.25 
BGs. Spe a ty the caliph ead ks Rena ead 11.50 12.60 14.75 16.35 
(eo TECHS SOU res 11.00 11.90 14.25 15.55 
Mas — gh g de 6 Se ea a ae tes ne 8.30 9.00 10.25 11.25 
a. ees Shaw wee eka arse Re 8.30 $.90 10.25 11.15 
a eee eee ree ee pen 7.00 7.50 8.75 9.45 
Bi. tare eA a eS oa aa alesis 6.70 7.10 7.65 8.25 
Wage 2b tet bean Sateen ace 6.60 7.00 7.35 7.95 

I, ilguidacsewcd nti 6.60 7.00 9.35 7.95 


The base price for fair-sized orders of case-hardened nuts 
from New York warehouse its 70% from list price. 


Riveta—The following are the base quotations for fair 
quantities from New York warehouse: 


Discount 

from List 

Steel y, and smaller............ 0... cece eee 65 and 10% 

Tinned ..... even ee ee ee rrr ae ee ee ee ee Tee 65 and 10% 
Price 

per 100 Lb. 
Button heads, %, %, 1 in. dlam. by 2 tn. to 5 in...... $4.25 
Cone heads, Same B1ZES.. 1... ccc ct et tte ee 4.35 
Extra 

per 100 Lb. 
1% to 1% in. long, all diameters.............0-cce00: $0.25 
a PP (OLA IN OROE. as cies ov hare A AACw Re be ee eo Oe aes ee 0.15 
ty AN. GIA MICE: sea eae Stes i He we Bw ee Ee 0.50 
Lin: long and SRoOrter eck v3 sos io oe we Soe enw 0.50 
Longer thane: te ines e6c0k oi sbi 655 A Se REE EE RA 0.25 
Les8. CHAN: KORE. 65.5 ho oe ho ea sale ECR a Oe ee ORES 0.50 
Countersunk headB ........ ccc ce eee eee n cree eee e wees 0.50 

Wrought Washers—From New York warehouse, the base 

price on fair-sized orders is $4.50 from Hist price. At this rate 


the following prices per 100 lb. hold: 


Diameter, In. 


Diameter, In. 


ts ee ee ara a eee $9.50 ee re re ee ee $4.80 
Hie “isl a She Sas ah Ris Wiser an ah op. ae 7.70 DG ike tees Rie Ar ae wee ee 4.70 
De ye line 6.90 a I tak meas” 4:60 
Vo fae sae ee eeky 6.00 Oe 2 2 es aes 4.50 
DS. Gears he ere we Res 5.30 3%, 4, 4%, 4%.... 5.00 
Ue tte 4.90 B. 81650 846 esos atnsee 4.70 
For cast-iron washers, the base price is $2.50 per 100 Ib. 


Carriage Bolts—On % by 6 In. and smaller 60 and 5% 
off list is allowed; for larger and longer sizes 50 and 5% off 
list is charged. For fair-sized orders from New York ware- 
house the following net prices at this rate would be charged: 


——_—_——_—Diameter——___—__,, 


Length, In. % fe % Ys % % % 
Ve. egee'd cab. wieet $0.38 $0.53 $0.72 $1.05 fa ee ean 
ns + area mon ae .41 58 .78 1.14 rere ee ees 
SS E fate has en a 46 .62 84 1.24 $1.54 $2.73 $4.04 
Bice kis ake date, Waku Wid G 49 .67 .90 1.33 1.68 2.91 4.28 
Bol, cheek Vie. Vee 53 71 97 1.43 1.81 3.09 4.51 


Machine Belte—From New York warehouse, the base 
price for fair quantities are as follows: From % In. by 4 in. 
and smaller, 60 and 10% off list is discounted; for larger and 
longer sizes up to 1 in. by 30 in., 50 and 10% is allowed. At 
this rate prices per 100 are as follows: 


Length, In. % % 5 % % 1 In. 
Ds peer eee te $0.61 $0.86 32.34 $3.47 $4.73 $6.80 
De, Sadndts oe cbe taeee elect. ie .64 92 2.01 3.71 5.04 7.20 
ST. Abe eG dw w ace ee .67 .98 2.68 3.96 5.36 7.61 
:, eae ee Rte ae ee .10 1.04 2.85 4.21 5.67 8.01 
ee. ee te wie eal 13 1.09 3.02 4.46 5.99 $8.42 


Base prices on other sizes would be as follows: 1% and 1% 
in. by 3 in. and up to 12 in. take 40% off list. On longer 
lengths a special pound price {is quoted. For cold punched 
square nuts, 40% is discounted from list; for hot pressed 
hexagon nuts up to 1 in. by 30 in., 507; up to 1 in. diameter, 
cold punched nuts, 40%. Buttonhead with hexagon nuts, 40% 
off ilst, as do hexagon head with hexagon nuts. 


Belt Ends with hot pressed nuts sell at the base price 
of 50 and 10% from list price. This is for fair-sized orders 


from New York warehouse. 


from New York ware- 


. Scr uotations 
Coach er Lag Screws—Q from list. This is for 


house are unchanged at 65 and 10% 
fair-sized orders. 
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Tap Boltsa—The discount from New York warehouse ra- 
mains unchanged at 25°6- from list. 


Copper Rivets from warehouse, New York, sell at 25 and 
5% off list and burs at 2%% the net list price. 


MISCELLANEOUS 


Welding Material (Swedish)—FPrices are as follows in 
cents per pound f.o.b. New York: 


Welding Wire Cast-Iron Welding Rods 


X%, th, tc y, Se 7 wees 8.50 % by 19 in. long eee wees 22.00 
No. 8, x2 and No. 10./)) 925) 3 by 12 In. lone... 1.) 26.00 
Hee a ee es 10.00 & by 19 in. long... 22. 20.00 
No ae are ae Staring take bead he by 21 in. long....... 20.00 
No. re ee eee Pei i Vanadium Wire in Coils or 
N02 220: hace uatenenuses 16.00 Sticks 
she 
Special Welding Steel Dee Ue i 00 
sinter cirtenhcet ails adorn oes B9500% Tk: eo dow tena coves Gees LAU 
a igsge Date ee ae tela at an Comat pad tes eecty 30.00 Pe gases Da ile suse qugteinneaie as age! ee CUD 
ppg alas We neta wlgzat aid Rad tas hae 28.00 is and larger........... 11.00 


These prices are subject to change according to quantity 
and shipment desired. 


Seamless Drawn Tubing—The base price per pound from 
New York warehouse is 39c. for brass and 40c. for cop- 
per. For immediate stock shipment 3c. is added, which gives 
the following quotations: 


-—Copper-— Brass —~ 

Feb. 10, Feb. 11, Feb. 10, Feb. 11, 
Diameter, In. 1916 1915 1916 1915 
> SEO; 22 1S. aca ease ass 43.00 21.50 41.00 17.00 
a Beate reat deetatoae vat, ee Mde tue es anes ara gol 43.00 22.00 41.00 18.00 
Bee ns asl RG OG ao RE 44.00 22.50 42.50 18.50 
ME oie car lect vgy he ihe heats tit ee Bac hg 45.00 23.00 43.50 19.00 
Mb od sles rig wible Roe ay ait ao ere 47.00 24.00 45.50 20.00 
Orit sachet le ap wae hee Ate ans eerie 49.00 25.00 47.50 21.00 
4 a is tee ete tines i any 50.00 28.00 48.50 24.00 
(ee hee Cee ere TL eee 52.00 30.00 50.50 26.00 
BO gsi th ie aie eseae Sees eS ee eae 54.10 32.00 52.60 28.00 


Tin Platea—The following prices are in effect from ware- 
house, New York: 


Coke tin plate, 14x20: 


Terne plate, 20x28: 


Base Net Base Net 
Weight Weight Coating Price Weight Weight Coating Price 
100-l1b. 200 8 $8.30 I. Cc. 226 20 $13.50 
1..C; 214 $8 S.60 LG, 231 25 14.25 
I.X. 270 $ 10.60 I.c 236 30 15.50 
IC. 218 12 12.00 Ic 241 35 17.00 
Ic pel lo 13.00 I.C 246 40 19.00 
Zine Sheetsa—The following prices in cents per pound 
prevail at New York: 
Carload Jots,f.0:D. MiWbs4 daa cae Meee eR eRe ate eee eed 24.00 
In -Casks, IN@W YORK 650d Goede oe Ba ee eb ak BAe R eS ARE 24.50 
Broken jots, INOGW “Y OF Meee we oie ete KEE EARE SS: GOs PES 25.00 


Coke—The following are prices per net ton at ovens, Con- 
nellsville, and cover the past four weeks: 


Jan. 22 Jan. 29 Feb. 5 
Prompt furnace $3.00@3.25 $4.00@45.00 $3.00@3.25 


Feb. 12 
Sola 3.25 


Prompt foundry 3.50@4.00 3.50q:4.00 4.00@4.50 75@ 4.25 
Sal Soda—These quotations are per 100 Ib. at the places 
designated: 
INOW: - YORK. (iiink e-iaachate ew S76 2 eR ON RE RS $1.35 
Phtladelpnla- Maser ssk wen e-oo6 ok we oll ae Ba ee ag 1.10 
Roll Sulphur in 360-lb. bbl. sells in New York at 
$2.25 per 100 Ib. 
Cotton Waasate—In New York, th2 prices in cents per 


pound are as follows: 


WY UG ke cos iSarcalds & Dae ee ak Sos e ehew De ete Be de es ee oe 9.504 11.50 
Colored. IniXed) o:.540 6s re ka ee a Ss a ee 6.50@ 9.00 


Linseed Ofl—Raw, in barrels sells at 7ic. per gal. and In 
b-gwul. cans at Sic. Boiled, it is le. per gal. higher. 


White Lead, dry and In ofl, in cents per pound sells as 


follows: 

VO Si ROR 2:65. iw eae EE 6 Ora See ee Pees R.75 

Os AN BUS ORES ko 66 2S a ew is ERR ew ew de Rass 9.00 

yeaa es bm oo on cer a ee ar eee ee eee ee ee are eee eee ee ae or a 9.25 

Ve £0356, SOR S aca e 608 hae) ce Gd Es De ee ee ee Se 10.75 
Red Lend, dry, in cents per pound sells as follows: 

TPO021D. > ROG ica ue i a a a NS ee ESOS 8.75 

Oe. Rah ele Kee Sica obs f wee ee 8 Selec Bera ead wee eS 9.00 

Bee ie Gi i casa Bacup a a eee, ow AN Bh es ace nes 9,25 
In oil, the price in cents per pound ts as follows: 

PODS: VROR 6 eee ae BOS ee ee GE ee Sig ae ee 9 25 

Die! AG SORT Kee Siew a Wa ao oe oe wee ws Shi ect ea es eee J.o0 

P21. -1b, ken a Yo 
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New and Enlarged Shops 


If you are in need of machinery or supplies, the first thing to do is to consult the Buying 


Section. 


If you cannot find just what you want, send us particulars, and we will be 


glad to publish {t free of cost, thus putting you in touch with reliable manufacturers. 


METAL WORHING 


NEW ENGLAND STATES 


Plans are being prepared by E. T. Stewart, Arch., 201 
Devonshire St., Boston, Mass., for the construction of a garage 
at Belmont, Mass., for Henderson & Ross, 30 State St., Boston. 


Bids are being received by S. S. Bisenberg, Arch., 45A 
Everett Ave., Chelsea, Mass., for the construction of a $-story 
garage at Boston, Mass. Estimated cost, $40,000. 


The contract has been awarded for the construction of a 
2-story, 55x140-ft. garage at Brighton, Boston, Mass., for 
John D. Long. Estimated cost, $38,000. , 


E. F. Barney, care of F. W. Barlow, Jr., Arch., 80 North 
Main St., Brockton, Mass., will construct a l-story garage. 
Estimated cost, $20,000. 


The Colonial Realty Trust Co., Boston, Mass., has awarded 
the contract for the construction of a 2-story, 110x240-ft. 
potece at Medfield, Mass. Estimated cost, $100,000. Noted 

eb. 3. 


Bids have been received for the construction of a 4-story, 
64x175-ft. garage for the Smith Carriage Co. on Park St., 
Springfield, Mass. 

H. J. Hartnett plans to build a arene at Franklin and 
Vine St., Worcester, Mass. Estimated cost, $50,000. 


The Woodlawn Screw Machine Co. has purchased the 
2-story mill of the Seamless Wire Co. on Newell St., Paw- 
tucket, R. IL, and will install new machinery. 

The Brown & Snatpe Manufacturing Co., manufacturer of 
machinery and tools, has awarded the contract for the con- 
struction of a l-story addition to its factory No. 5 at Provi- 
dence, R. I. Noted Feb. 10. 

The Blue Ribbon Auto and Carriage Co. has awarded the 
contract for the construction of a 3-story, 63x98-ft. factory at 
Bridgeport, Conn. Noted Jan. 27. 

The contract has been awarded for the construction of a 
1-story, 110x300-ft. foundry at North Washington Ave. and 
Frederick St., Bridgeport, Conn., for the R. E. Parsons Foun- 
dry Co. Estimated cost, $35,000. Noted Jan. 27. 


The New London Ship and Engine Co. plans to construct a 
plant at Groton, Conn. 


The contract has been awarded for the construction of a 
1-story, 48x68-ft. addition to the plant of the Risdon Tool Co. 
on Andrew Ave., Naugatuck, Conn. Noted Feb. 10. 


Plans have been prepared by C. E. Joy, Arch., for the 
construction of a 2-story, 75x111-ft. factory on Commerce S8t., 
New Haven, Conn., for the United Smelting and Aluminum Co. 
Noted Sept. 23. 


Bids are being received by the Standard Engineering Co., 
Center St., Waterbury, Conn., for a 1- and 2-story shop and 
garage. 


MIDDLE ATLANTIC STATES 


The American Body Co., Buffalo, N. Y., manufacturer of 
carriage and automobile bodies, will construct a 2-story 
factory at 1257 Niagara St. Estimated cost, $12,000. 


Louts E. and Nathan Levy, 3287 3d Ave., New York, N. Y. 
Athy ta of Bronx), will construct a garage. Estimated cost, 


Pennsylvania & Blake Corporation mente Co., New York, 
N. Y. (Borough of Brooklyn), is having pone prepared by 
L. Schillinger, 167 Van Sicklen Ave., for the construction of 
a 50x100-ft. garage at Glenmore and Pennsylvania Ave. 


Edward Schenk, 159 25th St.. New York, N. Y. (Borough 
of Brooklyn), has had plans prepared by Shampan & Shampan, 
Arch., 772 Broadway, Brooklyn, for a 1-story shop and garage. 
Estimated cost, $12,000. 


Plans oe prepared by J. C. Cocker, Arch., 2017 5th Ave., 
New York, N. Y. (Borough of Manhattan), for the construction 
of a factory for the New York Central R.R. to be leased by 
Thomas F. Devine, 83 West End Ave., for the manufacture of 
automobile tops. 


J. Bradley, 316 West 105th St., New York, N. Y. (Borough of 
Manhattan), is having plans prepared by E. H. James and 
A. W. Cordes, Archs., 124 West 45th St., for the construction 
of a 4-story garage. Estimated cost, $30,000. 


The Tasker-Halstead Realty Co.. 154 Nassau St., New York, 
N. Y. (Borough of Manhattan), will construct a 1'%-story 
garage at Yonkers, N. Y. 


The machinery and stock of the Standard Meter Co., 19th 
St. and 10th Ave., Watervleit, N. Y., will be offered at auction 
at 1 p.m., Feb. 24. Catalogs of tools may be obtained from 
Hiram H. Parke, Auctioneer, 2 East 23rd St., New York, N. Y. 


The Pouvailsmith Corporation, Pourchkeepsle, N. Y., recently 
incorporated with 2,500,000 capital stock, to manufacture all 
kinds of condensite products for automobiles, has awarded 
the contract for the construction of three 2-story 
buildings. Estimated cost, $100,000. FE. ©. 
Noted Dee. 309. 


aACLOrYy 
Vial is interested. 


The contract has been awarded for the construction of an 
addition to the plant of the International Arms and Fuse Co., 
Bloomfield, N. J. The new addition will be known as Building 
No. 4 and will cost $30,000. Noted Nov. 25. 


The contract has been awarded for the construction of a 
a etory. addition to the plant of Kraeuter & Co., Newark, N. J., 
menu co of punches, chisels, etc. Estimated cost, $7,000. 
e eb. 3. 


Bids will soon be received by the Hutchinson Motor Co., 
Woodbury, N. J., for the construction of a l-story, 50x105-ft. 
garage at Swedesboro, N. J 


Plans are being prepared by M. R. Evans, Arch., Lancaster, 
Penn., for the construction of 3 garages for David Rose, 
Lancaster. 

Plans are veins prepared by Bart Tourison, Arch., Land 
Title Bldg., Philadelphia, Penn., for the construction of 50 
eataR ce for John H. McClatchy, Wayne Ave. and Washington 

ane. 

The W. J. Gruhler Co. will construct a garage at 2234 
George Lane, Philadelphia, Penn. 

Newberry & Ferry, Wilkinsburg, Penn., are havin 
prepared for the construction of a garage. B. F. 
1119 Pitt St., Arch. 

The contract will soon be awarded for the construction 
of a garage at 27 South Charles St., Baltimore, Md., for the 
city. Estimated cost, $90,000. 

The Maryland Metal Cross Tie Co., 627 Munsey Bldg., Bal- 
timore, Md., will construct a foundry at Havre de Grace, Md. 


plans 
reider, 


SOUTHERN STATES 


The Acme Garage, Martinsville, Va., recently incorporated, 
is in the market for equipment for a garage which it plans 
to establish. H. V. Price, Pres. 

The Charleston Interurban Railroad Co., Charleston, W. Va., 
has awarded the contract for the construction of a l-story 
addition to its factory. 

Plans are being prepared ae E. N. Alger, Arch., 608 Robson- 
Prichard Bldg., Huntington, . Va., for the construction of a 
garage for C. W. Phellis, 1348 6th Ave. 

J. E. Thompson, 633 5th Ave., Huntington, W. Va., has _ had 
plans prepared for the construction of a 2-story garage. Esti- 
mated cost, $10,000. 

The Peninsular Iron Works, Lakeland, Fla., will construct 
several factory buildings. Estimated cost, $20,000. C. V. 
Turner is interested. 


The Ford Automobile Co., Detroit, Mich., plans to construct 
an assembling plant at Birmingham, Ala. 


The Gulf States Steel Co., Birmingham, Ala., has awarded 
the contract for the construction of a by-products plant at 
Gadsden, Ala. Estimated cost, $900,000. Noted Dec. 30. 


The Southern Ry. has awarded the contract for the con- 
struction of repair shops at Knoxville, Tenn. W. H. Wells, 
Washington, D. C., Ch. Engr. Noted Feb. 10. 


G. T. Harris, Morristown, Tenn., and K. T. Kenner, Rogers- 
ville, Tenn., plans to construct a garage at Morristown, Tenn. 
Estimated cost, $10,000. 


The contract will soon be awarded for the construction of 
a garage at Covington, Kvy., for the Charles Schiear Motor Car 
Co., Cincinnati, Ohio. G. Bernens, 124 East 8th St., Cincinnati, 
Ohio, Secy. and Treas. 


MIDDLE WEST 


The Timken Roller Bearing Co. has awarded the contract 
for the constructton of a 2-story, 60x100-ft. addition to its 
plant at Canton, Ohio. 


The Chisholm & Moore Manufacturing Co., manufacturer 
of malleable castings and chain hoists, Cleveland, Ohio, has 
awarded the contract for the construction of a 2-story 
eT obn.: to its plant at 5046 Lakeside Ave. Estimated cost, 

0, ; 


The Cleveland Motor Plow Co., recently incorporated with 
a capital of $600,000, will build a plant at Cleveland, Ohio., 
for the manufacture of motor-driven farm implements. 


We have been advised that the Electric Rallway Improve- 
ment Co., 2070 East 61st St., Cleveland, Ohio, will not construct 
an addition to its plant at Cleveland this year. Noted Jan. 27. 


Plans have been prepared for the construction of a 70x105- 
ft. addition to the plant of the Loew Manufacturing Co., man- 
ufacturer of gas engines, etc.,, at 9100 Madison Ave., Cleveland, 
Ohio. Noted Feb. 3 


Plans are being prepared for the construction of a 5-story, 
190x300-ft. addition to the plant of the Overland-Cleveland Co., 
6604 Euclid Ave., Cleveland, Ohio. Estimated cost, $200,000. 
Noted Nov. 18. 

The Superior Machine Tool Co. plans to construct a 70x 
200-ft. addition to its plant at Kokomo, Ind. Estimated cost, 
$50,000, <A. tT. Thalman is Pres. 


February 17, 1916 


We have been advised that the Portland Body Works, 
manufacturer of vehicle bodies and parts, has awarded the 
contract for the construction of an addition to its plant at 
Portland, Ind. Noted Feb. 3 


The contract has been awarded for the construction of 
an addition to the plant of the Portland Forge and Foundry 
Co. at Portland, Ind. Estimated cost, $20,000. 


Bids has been received by J. G. Kastler, 524 Chamber of 


Commerce Bldg., Detroit, Mich., for the construction of a 
3-story, 120x150-ft. foundry and shop for Anthony N. and 
John B. Lukomski, 2468 East Grand Blvd., Detroit. 


The Motor Truck Body Co., 320 Franklin St., Detroit, Mich., 
is constructing a l-story, 64x245-ft. factory at Detroit. 


The J. N. Murray Manufacturing Co., manufacturer of auto 
parts, Detroit. Mich. has awarded the contract for the 
SSA a of an addition to its plant. Estimated cost, 

The Puritan Machine Co. has awarded the contract for the 
construction of a factory on Lafayette Blvd., Detroit, Mich. 


Plans are being prepared for the construction of a 3-story, 
100x168-ft. garage and factory at Detroit, Mich., for A. Weg- 
ner & Sons. Estimated cost, 350,000. 


The H. M. Reynolds Roofing Co. plans to construct an addi- 
tion to its factory at Godfrey Ave. and Pere Marquette R.R., 
Grand Rapids, Mich. Estimated cost, $8,600. 


The Consolidated Engineering Co., Jackson Blvd. and 
Clinton St., Chicago, Yl, is constructing a machine shop at 
2800 Shields Ave., Chicago. Estimated cost, $14,000. 


We have been advised that the contract has been awarded 
for the construction of a l1-story, 75x120-ft. factory at Chi- 
cago, Ill., for the Cpcrene Blow Pipe Co. Estimated cost, 
$25.000. Noted Feb. 3. 

N. Landon Hoyt. Wilmette, I11., will build a 4-story gareee 
on East 21st St., Chicago, Ill. Estimated cost, $118,000. S. N. 
Crowler, 30 North La Salle St., Arch. 

F. E. Kelley will construct a 1-story, 40x100-ft. garage at 
628 North Green St., Chicago, Ill. Estimated cost, $10,000. 


The contract has been awarded for 4521 Ogden Ave., Chi- 
cago, Ill., for Charles F. L’'Hommedieu & Sons Co., 24 South 
Clinton St., Chicago, manufacturer of platers’ supplies. Esti- 
mated cost, $22,000. 

S. Linderoth & Co. plans to bulld a il1-story, 96x106-ft. 
garage at East 59th St. and Maryland Ave., Chicago, Ill. Es- 
timated cost, $20,000. 

Plans are being prepares for the construction of a 5-story 
garage at Chicago, Ill, for J. B. Murphy. Carl W. Westerling, 
111 West Washington St., Chicago, is Arch. 


The contract will soon be awarded for the construction of 
a recor: 40x50-ft. factory at Chicago, I1l., for the Planer & 
Sticker Bolt Sunply Co., 4632 West Ohio St. Estimated cost, 
$10,000. Noted Jan. 27. 

The Charles Stecher Co., Chicago, Ill., has purchased a 
factory at 1574 Crossing St., Chicago, and will be in the mar- 
ket for equipment for the manufacture of hand screw 
machines. 

The contract will soon be awarded for the construction of 
an addition to the garage of the U. 8S. Auto Supply Co., 3845 
South Wabash Ave. Chicago, Ill. Estimated cost, $12,000. 
A. L. Levy, 111 West Washington St., Arch. 


The Wilson & Bennett Monulectuce Co., 58th St. and 
65th Pl, Chicago, Ill, is in the market for steel barrel ma- 
chinery. 

The Ogren Motor Works will construct a plant at Wauke- 
gan, Ill. Estimated cost, $15,000. 

Plans are being aprepeted by Edward Tough, 343 West 
Mifiin St., Madison, is., for the construction of a 3-story, 45 
65-ft. garage at Pinckney and Doty St., Madison, for Edward 
Fisher, 8-9 Tenney Bldg. 


N. C. Woodin and H. O. Hafemeister, Antigo, Wis., have 
organized a company to be Known as the Hoist and Elevator 
pel tC aR LF vg and will establish a plant at 2-4 Jackson 
St., Oshkosh, is., for the manufacture of contractors’ hoist- 
ing machinery. 


Loper & Loper has awarded the contract for the construc- 
tion of a 2-story, 64x160-ft. garage and machine shop at 
Oshkosh, Wis. Estimated cost, $138.0 0. Noted Feb. 10. 

John J. Feit will remodel bullding at Division and McCul- 
loch St., Stevens Point, Wis., into a garage. 


The Peninsula Automoblle Co. will build a 50x130x50-ft. 
eRe ene machine shop at Cedar and Garland St., Sturgeon 
ay, 8. 

The Kearney & Trecker Co., manufacturer of milling ma- 

chines. will construct a l-story, 60x250-ft. addition to its fac- 
tory at West Allis, Wis. 


WEST OF THE MISSISSIPPI 


The Bettendorf Co., Bettendorf, Iowa, manufacturer of 
steel cars, contemplates adding 2 new furnaces to its foundry. 


Press reports state that the Prusia Hardware Co., Ft. 
Dodge, Iowa, will rebuild its plant which was destroyed by 
fire. Estimated cost, $60,000. . F. Nelson, Mgr. Noted Dec. 2. 


The Chicago, Burlington & Quincy R.R., West Burlington, 
Towa, will enlarge its shops. Estimated cost, $1,000,000. T. E. 
Calvert, Chicago, JIl}l., Ch. Engr. Noted Feb. 10. 


Plans are belng prepared for a 1-story reinforced-concrete 
lant for the Western Iron and Foundry Co. Wichita, Kan. 
Sstimated cost, $4,000. Noted Feb. 10. 


Plans are being preparer by F. A. Cole, Arch., 23 West 
Monroe St., Chicago, Ill, for a 2-story gnrage at Summitt 
and West Pennway St. for the American Express Co., Kansas 
City, Mo. Estimated cost, $50,000. J. S. Johnson, 1109 Grand 
Ave., Local Myr. 


The Koehring Machine Co., Dallas, Tex., recently organized, 
will construct a machine shop. George W. Smith Is interested. 
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The plant of the Ft. Worth Boiler Works Ft. Worth, Tex., 
recently destroyed by fire with a loss of $15,000, will be 
rebuilt. 

The Duff-McNew Foundry and Machine Co., Temple, Tex., 
will increase the capacity of its plant for the manufacture of 
disk-plow attachment for cultivators, stalk cutters and iron 
meter boxes. 

The Western Tire and Garage Co., Texico, Tex., has been 
organized with a capital stock of $1,000,000 for the purpose of 
constructing a machine shop and garage. C. D. Robertson is 
interested. 

Plans being prepared for a 2-story garage at 8th and Scott 
St., Wichita Falls, Tex., for C. W. Snider and J. J. Perkins. 


WESTERN STATES 


J. H. Flynn will build a garage and machine shop at 131 
Lakeside Ave., Seattle, Wash. Estimated cost, $16,000. 

The General Machinery Co. plans to build a plant on East 
Riverside Ave., Spokane, Wash., for the manufacture of mine 
accessories such as cages, ore cars, etc. E. J. Simos is Mgr. 


The Pacific Coast Steel Co., San Francisco, Calif., contem- 
plates the construction of a rolling mill at Portland, Ore. 


The White Auto Co. will build a shop at Portland, Ore. 
Estimated cost, $24,000. MacNaughton & Raymond, Arch. 

The Homer Laughlin Enginering Corporation, 2652 Long 
Beach Ave., Los Angeles, Calif., has increased its capital from 
$100,000 to $500,000 and plans to enlarge its plant at Los An- 
geles for the manufacture of drop forgings. 

E. J. Swayne and A. H. Frost plans to build a 100x100-ft. 
garage and machine shop at 2nd and E St., San Diego, Calif. 
Estimated cost, $10,000. 


CANADA 


The Hamilton Gear Machine Co. has been granted a per- 
mit for the construction of an addition to its plant at Con- 
Saha and Van Horne St., Toronto, Ont. Estimated cost, 


GENERAL MANUFACTURING 


NEW ENGLAND STATES 


The Goodall Worsted Co. will build a 1-story, 90x150-ft. 
addition to its mill at Sanford, Maine. 

The Morley Button Co. will construct a plant at Ports- 
mouth, N. H. Estimated cost, $100,000. 

The Vacuum Fumigating Co. has awarded the contract 
for the construction of a plant at Boston, Mass. Estimated 
cost, $20,000. ; 

The contract has been awarded for the construction of 
an addition to the plant of the Fisk Rubber Co., Chicopee, 
Mass. Estimated cost, $5,000. 

The Elmwood Cleaning and Dyeing Co. contemplates the 


construction of a plant on Main St., Holyoke, Mass. Frank 
J. Hegy is interested. 

The Converse Rubber Co., Pear!) St., Malden, Mass., will 
construct a 4-story, 72x159-ft. addition to its plant. Esti- 


mated cost, $75,000. 

The contract will soon be awarded for the construction 
of a 6-story, 40x56.8-ft. addition to the aah of Bickford & 
Sweet, manufacturer of slippers, at King St., Worcester, Mass. 

The contract has been awarded for the construction of a 
1-story, 60x78-ft. addition to the plant of Young Bros., manu- 
oe of paper boxes, at Eddy and Rhodes St., Providence, 

Work will soon be started on the construction of a 2-story 
addition to the plant of the Clark O. N. T. Thread Co., Ansonia, 
Conn. Estimated cost, $200.000. 


MIDDLE ATLANTIC STATES 


The F .N. 
Buffalo, N. Y., 
Potomac Ave. and the New Yor 
$25,000. 

The Danahy Packin 
cold-storage plant at 
cost, $25,000. 

Fire, Feb. 2, dentoyee the canning factory of J. Whitham 
& Son, Middleport, N. Y. Loss, $21,000. 

The Becker Aniline and Chemical Works, Ditmas Ave,. 
New York. N. Y. (Borough of Brooklyn), has awurded the 
contract for the construction of a l-story, 80x93-ft. factory. 

The Hayes Knitting Co., Oswego, N. Y., plans to build a 
rill at West 2d and Schuyler St. 

The McLaren Knitting Co., West Sand Lake, N. Y., is build- 
ing a 2-story addition to its plant. 

The contract has been awarded for the reconstruction of 
the plant of the Farr & Bailey enue cue Co. manufac- 
turer of linoleum and oil cloth, Camden, N. J., recently 
destroyed by fire. Estimated cost, $55,000. Noted Dec, 23. 


The Harrison Chemical Co., Harrison, N. J., will build a 
Pe for the manufacture of chemicals on the Newark Mea- 
OWS. 

The Celluloid Co., 290 Ferry St., Newark, N. J.. has awarded 
the contract for the construction of an addition to its plant 
at 25 Magazine St. Estimated cost, $8,000. 


The Samuel J. Aronsohn Silk Co., 448 Fast 18th St., Pater- 
Sea 00N. J.. pluns to construct a silk milk Estimated cost, 
40, : 


The Scott Paper Co. will construct a plant at Chester, Penn. 
Estimated cost, $250,000. 


The plant of the Linenwear Hosiery Co., Clifton Heichts, 
Penn., recently destroved by fire, will be rebuilt. 


Burt Co., manufacturer of boxes and cartons, 
plans to erates its factory at Niagara St., 
Central R.R. Estimated cost, 


Co., Buffalo, N. Y., will enlarge its 
etcalfe and Clinton St. Estimated 
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The contract has been awarded for the construction of an 
addition to the plant of the Griswold Worsted Co., Darby, 
Penn. Noted Feb. 3. 

Gibralter Hosiery Mills, 
an addition to its factory. 

The contract has been awarded for the construction of a 
1-story, 50x55-ft. addition to the plant of C. F. Simonin’s Sons, 
manufacturer of fertilizers, Tioga and Belgrade St., Philadel- 
phia, Penn. 

The Peerless Bleach Works, Philadelphia, Penn., has 
awarded the contract for the construction of a 2-story, 32x60- 
ft. factory at Unity and Elizabeth St. 


The Roessel Silk Co., McKinley St., 
will soon receive bids for the construction of a 
tory. Estimated cost, $10,000. 


The contract has been awarded for the 
2-story rug factory at Pittsburgh, Penn., for P. 
309 South Highland Ave. 

J. V. Poley, Arch., 162 2a Ave., Royersford, Penn.. is 
preparing plans for a 2-story, 50x192-ft. mill at Spring City, 
Penn., for the Century Knitting Co. 


The Artillery Fuse Co. will construct 3 factory buildings at 
Wilmington, Del. Estimated cost, $13,400. 


The contract has been awarded for the construction of 
alterations and additfons to the plant of the Baltimore Cold 
Stora c Gen 117-23 East Pratt St., Baltimore, Md. Estimated 
cost, 0,000. 


A 2-story, 52x86-ft. addition will be constructed to the 
pant of the Kingan Provision Co., 350-352 North Holliday St., 
altimore, Md. 


The Maryland Cold Storage Co., 
awarded the contract for the 
plant. Noted Nov. 11. 


The American Metal Crosstie Co., Havre de Grace, Md., 
recently incorporated with $250,000 capital stock, will con- 
struct a 15,000 spindle mill for the manufacture of sea island 
cotton. 


The Security Cement ana Lime Co., Security 
construct a potash factory. Estimated cost, $50,000. 
Porter, Mgr. 


Gibraltar, Penn., plans to build 


Philadel phia, Penn., 
-story fac- 


construction of a 
. Geragocian, 


Baltimore, Md., has 
construction of a cold-storage 


Md., will 
John J. 


SOUTHERN STATES 


The Caldwell Chemical Co., S ottsville, Ky., will build a 
plant at Sistersville, W. Va. Estimated cost, $100,000. 


An addition will be built to St. Pauls Cotton Mill, St. Pauls, 
N. C., and new machinery installed. 


The Shelby Hosiery Mills Co., recently incorporated with 
$25,000 capital stock, is establishing a cotten mii at Shelby. 


N.C 
The Thread Mills Co., Spray, N. C.. has awarded the 
contract for the construction of a new mill. Estimated cost, 


$100,000. 


The Hawthorn Spinnin Co., Cl , 8. Cc, 
cotton mill. - . Clover, S. C., is building a new 


Cochran, 
are interested. 


N. C. Doss, Rome, Ga., is interested ina project to construct 
a factory at Atlanta, Ga., for the manufactu 
puncture-proof inner tube for tires. eee hid 


The Cedartown Cotton and Export Co., Cedartown, Ga will 
construct severa] additions to its lant and ’ i" : 
equipment. Estimated cost, $125,000. ere, pte lines 


The Muscogee Manufacturing Co., Columbus 
turer of cotton goods, 
ing its plant. Th 
construction of a 
cost $90,000, which 
built. 


The Russell Manufacturing Co., manufacturer of 
construct an addition to its plant at Alexander City Ala we 


The contract has been awarded for 
tne plant of the Texas Oil Co., 
cost, $150,000. Noted Jan, 27. 


According to press reports a tar- ape ; 
structed at Gadsden, Ala. paper plant may 


J. F. Carter, Jr., Mobile, Ala., plans to 
the manufacture of woolen Sweaters and sweater coats. 


The Chamber of Commerce, Talladega, Ala. j 
a company to construct a packing plant at Malladeca 


J. W. Greer, Moultrie, Ga., is interested in 
construct a packing plant at Tuscaloosa, Ala. 


Frank P. Grace. Harrisburg, Tl1., pl 
factory at Nashville, Tenn. 7 pope ee SBCA DU ahs Brve 


the reconstruction of 
Birmingham, Ala. Estimated 


be con- 


establish a plant for 


a project to 


Classified 


will in future appear in the same 
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The Classified Advertising section appears on 
relative position in the paper. 
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MIDDLE WEST 


Plans have been prepared for the construction of an addi- 
tion to the plant of the Highland Body Manufacturing Co., 
Elmwood Pl., Cincinnati, Ohio. The company is in the market 
for woodworking equipment. 


The National Lead Co. has awarded the contract for the 
construction of a 1- and 2-story addition to its plant on Free- 
man Ave. Cincinnati, Ohio. Estimated cost, 35,000. Noted 

eb. 3. 


The Yardlet Screen and Weather Strip Co. will build an 
addition to its plant at Columbus, Ohio. 


The Central Ohio Paper Co., 5th and Naghte St., Columbus, 
Ohio, awarded the contract for the construction of a 5-story 
ant o Norn 5th St., Columbus. Estimated cost, $200,000. 

ote an. : 


We have been advised that the contract has been awarded 
for the construction of a reat & 52x196-ft. and 42x115-ft. 
factory at Kent, Ohio, for the Been Tire and Rubber Co. 


Estimated cost, $50,000. Noted Jan. 


The La Belle Box and Barrel Co., Martins Ferry, Ohio. has 
awarded the contract for the foundation of its new factory. 
The superstructure will be built by day labor. Estimated 
cost, $25,000. Noted Sept. 16 and Dec. 23. 


Bids will soon be received for the construction or a plant 
at Kalamazoo, Mich., for the Riverview Coated Paper Co. 
Estimated cost, $400,000. Noted Dec. 30. 


The American Bromine Co. will construct a plant at 
Midland, Mich. Walter N. White, Inglewood, N. J., is Pres, 

Plans are being prepared for the construction of a 3-story, 
125x175-ft. factory at Chicago, Ill, for the Commercial 
Furniture Co., 2718 West Superior St., Chicago. Estimated 
cost, $60,000. 

The contract has been awarded for the construction of a 
3-story, 31x136-ft. pa ctony. at 4846-48 South Halsted St. 
Chicago, Ill, for Globe Mil 8s. Estimated cost, $16,000. 

The Smith Form-A Truck Co. will build a 176x362-ft. plant 
at Clearing, II. 

Plans are being prepared for the construction of the super- 
cold storager plant at Monti- 
. Wittwer & Bros. Estimated cost, $25,000. 
Badger Annex, Madison, Arch. 

WEST OF THE MISSISSIPPI 

The Foot Schultze Co., Minneapolis, Minn., will build a 
Ha EaCKOEY: Kees & Colburn, Donaldson Bldg., Minneapolis, 
8 Arch. 

The Marionville-Logan Cold Storage Association, Marion- 
MA ie will build a cold storage plant. Estimated cost, 


The United States Aniline and Chemical Co., St. Louis, Mo., 
will construct a building at Laclede and Vandeventer Ave., 
for the manufacture of aniline dyes. Estimated cost, $50,000. 


The Memphis Cotton Compress Co., Memphis, Tex., which 
was recently destroyed by fire, will rebuild its plant. 


The Cuero Packing Co., Nixon, Tex., will build a packing 
plant at Nixon. 


WESTERN STATES 


The Filice & Perrilla Canning Co. will construct 3 additions 
to its plant at Gilroy, Calif. 


Plans are being prepared by J. Schulz, Wright and Callen- 
der Bldg, Los Angeles, Calif., for the construction of a plant 
on Santa Fe Ave., Los Angeles, for the manufacture of boxes 
for the Southern California Box Co., 1335 East 6th St. 


The Western Electro Chemical Co. is constructing a plant 
at Pittsburg. Calif. Estimated cost, $500,000. Mortimer 
Fleishacker, 2418 Pacific Ave., San Francisco, is interested. 


The Sunset Canning Co. plans to improve its canning plant 
on East Bertie St., Pomona, Calif. 


John Osborne, of the San Diego Fish Co., has leased a site 
at the foot of F St.. San Diego, Calif., and plans to build a 


fish canning plant. Estimated cost, $25,000. 


Swift & Co., Chica o, Ill., plans to construct a potash man- 
ufacturing plant on he water front near E St., San Diego, 
Calif. S. G. Smith ts local representative. 


The Coast Folding Paper Box Co., 560 Mission St., San 
Francisco, Calif., plans to enlarge its plant at San Francisco. 
J. Golinsky is Mer. 

CANADA 


The Avon Hosiery Co. plans to build an addition to its fac- 
tory at Stratford, Ont. 


The plant of the Gold Medal Furniture Co. at Toronto, Ont. 
which was recently destroyed by fire, will be rebuilt. 


The Dominion Cannerg Association, Hamilton, Ont., con- 
templates the construction of a plant at Vernon, B. C. D. 
Marshall is interested. 
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STOP A je ial 


ARE YOU INTERESTED 


IN BEVEL GEAR 
CUTTING MACHINERY ? 
HERE ARE TWO 


TYDES OF PLANERS rr. re! 


14-inch Bevel GearDlaner f 
former Type — Single Tool & 


for spe odd pairs. 

best adapted to jobbing 
work. will cula gear up @ 
to LAD.P. 8-inch face. 


oe 


YOU SHOULD OWN ONE ~ 
OR THE OTHER DESIGN. 
DO YOU? 


Y5-inch Bevel Gear Planer 
Automatic Generating 
Type - Two Tool 


sti for manufactur- 
on | in quantity. Will 
cuta gear up to I'AD.P. 
5-inch face. 

Speedy and accurate. 


GLEASON Wo RKS WRITE rop 
MANUFACTURERS OF 


GEARS AND GEAR CUTTING MACHINERY 
ROGHESTER.N.Y. 


Buying—A MERICAN MACHINIS T—Section < 


DE-HEAD BORING MILL 


Embodies every feature known to modern design for the highest production of accurate chucking work 


Vertical feed or trav- Lever in upper pos- 
erse. Lever is ition for rapid power 
traverse, central pos- 


advanced in same 
direction as motion 
is desired 


‘tion neutral, and 
lower for feed 
‘ 
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President Wilson’s Message 
on Advertising 


Contained in the following letter to the President of 
the Associated Advertising Clubs of the World 


THE WHITE HOUSE 
WASHINGTON 


October ll, 1915. 
My dear Mr. Houston: 


Advertising is a factor of constantly increasing 
power in modern business and it very vitally affects 
the public in all its phases, particularly since the 
mediums for the dissemination of advertising have in- 
creased so remarkably in recent years. For business 
men, therefore, it is of the utmost importance that 
the highest standards should be applied to advertis- 
ing as to business itself. 


The country is to be congratulated on the work of 
the Associated Advertising Clubs to establish and en- 
force a code of ethics based upon candid truth that 
Shall govern advertising methods, and the effect of 
its work should be of the greatest benefit to the 
country. It augurs permanence and stability in in- 
dustrial and distributive methods because it means 
good business judgment, and more than that, 1%. andi 
cates a fine conception of public obligation on the 
part of men in business, a conception which is one of 
the inspiring things in our outlook upon the future 
of national development. 


Cordially and Sincerely yours, 
(Signed) WooDROW WILSON 


a 
The AMERICAN MACHINIST has been one of 
the leaders in the movement for clean advertising 
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Making Five Million Primers for 
Cartridge Cases 


By Frep H. CoLvin 


SY NOPSIS—This articles gives an excellent ex- 
ample of how an apparently simple automatic 
screw-machine job has to be split up into several 
operations to secure maximum output of work ac- 
curate enough to pass inspection. It also shows 
how special machines have been designed to assist 
production ona single order for 5,000,000 primers, 
making it a particularly interesting job in this 
respect. 


Five million primers, which screw into the base of the 
brass cartridge case and carry the percussion element, are 
being made by the American Multigraph Co., Cleveland, 
Ohio. These primers fire the charge in the cartridge case 


small copper ball is used as a check valve in the anvil 
cavity. 

This ball normally rests on the lower side of the cav- 
ity and allows the flame to shoot through the three small 
holes in the anvil and out through three similar holes 
in the plug. The ball is forced against the plug, and to 
prevent its interfering with the flame reaching the pow- 
der in the surrounding cavity, a groove is cut in the in- 
side face of the plug to allow free passage no matter what 
the position of the ball. 

The general appearance of the primer and its parts 
is shown in Fig. 1. They are seen in place in a cartridge 
case in Fig. 2. While the primer is very simple as com- 
pared with the time or even the detonating fuse, it in- 
volves more problems than might appear, especially when 


. 
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| Material: Brass 
CLOSING DISK 


5,000,000 are being made on one order. 


The way in 
which these problems have been met and solved reflects 
credit on the organization and should prove helpful to 
others in similar lines. 

The primer body is shown in Fig. 3. It is made from 


bar stock 1,410 in. in diameter. As the outside finish 
size is 1.4 in. with a tolerance of 0.004 in., this gives from 
0.01 to 0.014 in. to clean up, which means a very true 
running chuck to start with. The material must have a 
tensile strength of 26,880 Ib. per sq.in., a breaking 
strength of 44,800 Ib. and an elongation of 30 per cent. 

As with most work of this kind, it was expected to 
turn out the piece practically complete from the auto- 
matic screw machine, but the general experience seems 
to have been that, no matter how good the machine, the 
desired accuracy cannot be secured in this way. So in- 
stead of a complete primer body the automatic now turns 
it out without threads, with stock for finish counterbor- 
ing and with the back sufficiently thick to allow finish 
facing in a separate operation. This back, by the way, 
must be perfectly flat. The slightest variation, either 
concave or convex, Is sufficient to cause rejection of the 
piece. | 

The first operation is performed on 154-in. Gridley 
four-spindle automatics, the touling set-up being shown 
in Fig. 4. The sequence of operations is shown beneath 
the figure, the outside turning and*the counterboring 


FIG. 1. THE COMPLETE PRIMER 


that expels the projectile from the gun, just as the per- 
cussion cap in the fuse of a shotgun shell fires the pow- 
der inside. One of these primers dves more, however, 
for it must not only fire the charge of powder ahead of 
it but prevent the gases from getting back into the breech 
of the gun. 

The small exploding charge is contained in the small 
copper cup that fits into the base of the body. Just above 
this is the anvil to receive the blow of the firing hammer. 
Next is the plug, which backs up the anvils and also 
forms a cover for the safety pocket in the anvil. Sur- 
rounding the central stem is a recess for a powder charge 
that is ignited by the small exploder in the base. The 
explosion of this charge bursts through the paper cover 
and the copper closing disk, igniting the main charge in 
the cartridge case and firing the projectile from the gun. 
The reaction, however, forces gas backward and bends the 
puints of the closing disk in. It is for this reason that the 
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being done simultaneously, in both roughing and finish- 
ing. This is made possible by the cross-slide forming 
tool being run into the flute of the counterbore, although 
the tool layout indicates an interference, as the counter- 
bore has been turned to show the shape of the cutting 
edges. 

The outside was threaded when the work was started, 
but a hand sizing die was found necessary to maintain 
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FIG. 2. PRIMER IN PLACE IN CASE 


sizes. So a special threading machine, shown in Fig. 5, 
was built for this work. The first-operation tools and 
gages are shown in Fig. 6. 


SECOND OPERATION—Facina PRIMER Bopy 


From the Gridley the fuse bodies go to the face-milling 
attachment, shown in Fig. 7, that was built for the 
Brown & Sharpe vertical miller. The table holds 30 
bodies, gripping each body in a pair of jaws that are 
drawn down in a wedge-shaped pocket by the levers with 
rollers on the end, these rollers passing under a cam at 
the proper time. This draws them down against the 
face of the plate just before they pass under the single- 
pointed fly cutter which runs at top speed and makes a 
flat, smooth surface. 

Just behind the milling cutter is an ingenious device 
that stamps the back with the company mark “M,” say- 
ing one operation. This punch, or stamp, is actuated 
by the small wedges FE which lift the punch and then 
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Brass 
FIG. 3. THE DETAILS OF THE PRIMER BODY 
release it, ¥ spring behind the punch giving it a quick 
blow which does the stamping, 
Details of this can easily be seen. The milling spindle 
A carries a single point fly cutter. Each set of grip- 
Ping jaws has a roller B on the outer end which is actu- 


ated by the cams C and D. The first draws the jaws 
down, locking the primer, while the second D raises the 
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roller and the jaws for releasing and reloading. The 
wedges H raise the marking stamp and release it for 
the blow. Air jets keep the chips clear of the work and 
the holding jaws. 

A very ingenious method was employed before this 
rotary attachment was designed and built. It con- 
sisted of several steel blocks containing six holes threaded 
to fit the primer body, as in Fig. 8. These blocks were 
loaded by boys at the bench who passed them to the 
milling-machine operator. He simply laid them against 
a raised edge on a magnetic chuck, threw the switch 


FIG. 4. BODY OPERATION 1: TURNING AND BORING 
Machine Used—Gridley 1%-in. automatic. 
Special Fixtures—Tools in automatic; see Fig. 65. 
Production—150 per hr. per machine. 
Gages—See Figs. 6 and 6. 
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FIG. 5. FORMING TOOLS AND COUNTERBORES 


and allowed the table to feed the bodies under the single- 
point fly cutter. While this was being done he stamped 
the letter “M” on the six he had just milled and passed 
them to the bench to be removed and the blocks reloaded. 
One pass of the table finished the face, and that method 
secured very rapid production. The new attachment. 
however, cuts out the boys loading the blocks, as one 
operator handles it. 

The thread milling comes next, being done at the 
rate of 10 per minute on the special machine shown 1D 
Fig. 9. This machine has one hob with alternately re- 
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lieved threads, and two spindles which carry the primer 
bodies. The primer bodies are automatically gripped by 
the flange, carried against the hob, rotated and moved 
endwise at the proper speed, and moved away from the 
hob, the other spindle then coming into operation. The 
time for loading and unloading, although there is no 
lost time, is at the rate of 6 seconds each, 

The fourth operation js to wash in gasoline, it hay- 


ing been found the most suitable cleanser. Tt is used 
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FIG. 6. GAGES FOR FIRST OPERATION 


Specia] 
Product 
Gages—See Fig. 14. 


in small quantities only, kept in shallow pans, and every 
Precaution taken to prevent flame from coming anywhere 
Near it, 

The fifth operation is to mill the key, or wrench slots, 
another special machine, Fig. 10, being used for this 
purpose. Both of these machines are covered by patents, 
This slot-milling machine carries five horizontal milling 
spindles, three running in one direction and two in the 
other, and works on four bodies simultaneously. The 
bodies are placed in the cylinder of the machine, two Op- 
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erators being kept busy in loading it. The bodies are in- 
dexed into position 3 the five spindles move sidewise, first 
one way and then the other, and in so doing mill the two 
slots in all four bodies. The cylinder is turned at a 
rate of 40 bodies, or 10 movements, per minute, or 2,400 
per hour, 

The illustration shows two views and gives the essen- 
tial details. The cylinder G is removed from the shaft 


= 


FIG. 8 FACING HEADS—OLD METHOD 


F in one view. The five spindles are shown at A and 
the four holding fingers at B. The arm C carrying 
the pawl D and actuated by the lever F indexes the cyl- 
inder by means of the ratchet H. It is a very compact 
and very efficient little machine for this kind of work. 

Tapping, the sixth operation, is done under a sensi- 
tive drill with the aid of Errington tapping devices at 
the rate of nearly 500 an hour, the body being held in 
the fixture shown in Fig. 11. The body is set over the 
two pins, to hold against turning, and the fork is slid 
over the flange to prevent lifting. 


THE SEVENTH OPERATION—FINISH CouNTERBORING 


Following the tapping cames the finish counterboring 
to get the seat for the percussion cap the correct distance 
from the face of the primer body and also to insure the 


FIG. 9. BODY OPERATION 3: MILLING THREAD 
ON PRIMER BODY 
Used—Special thread miller. 


Machine 
Production—450 to 500 per hr. 
Gages—See Fig. 13. 


length of this recess being exactly correct, so as to hold 
the anvil and plug in proper relation to the tap. 
This counterboring is done under a sensitive drilling ! 
machine similar to that used for the tapping previously 
referred to. the fixture and methods being clearly shown 
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in Fig. 12. The key slots of the fuse body are placed 
over the two locating pins, and the combined counter- 
bore and spacing cutter, A and B respectively, are 
brought down into the recess until the collar C rides 
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FIG. 9-A. WASHING IN GASOLINE 
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The combination gage makes a particularly severe test, 
as it not only gages the diameter of the flange, the thread, 
and the front portion of the body, but also their con- 


centricity. The tolerance is so small that the utmost ac- 
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FIG. 10. BODY OPERATION 6: MILLING KEY SLOTS 


Machine Used—Special five-spindle miller. 


FIG. 11. BODY OPERATION 6: TAPPING FOR ANVIL 


Machine Used—Vertical drilling machine. 

Special Fixtures—Errington tapping head and fixtures. 
Production—250 per hr. 

Gages—See Fig. 13. 


on the hard-steel bushing D. This insures the correct 
depth and can be handled very rapidly, a production of 
about 600 an hour being maintained throughout the day. 

The eighth operation is to wash again in gasoline, 
preparatory to the ninth operation, or final inspection. 
The inspection gages are shown in Fig. 13, the purpose 
of each being clearly shown by the caption beneath. 


Production—2,400 per hr. 


Gayes—See Fig. 13. 


FIG. 12: BODY OPERATION 7: FINISH COUNTERBORE 


Machine Used—Vertical drilling machine. 
Special Fixtures—Holding fixture and tools. 
Production—600 per hr. 


curacy 1s required to have the body screw into this piece 
without binding on the nose and flange. 

It will be noted that master gages are provided from 
which other gages are to be made, this being found neces- 
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sary where such large quantities’ 
on gages in cases of this kin 
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FIG. 13. INSPECTION GAGES FOR PRIMER BODY 


rugated cardboard is placed between each layer and also 
over the top. When packed in the box in this way -the 
upper layer sticks up quite a little beyond the box. As 
the cover is nailed down, the thin edges of the primers 


FIG. 14. BOXED FOR SHIPMENT 
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FIG. 15. DETAILS OF THE ANVIL 


The gages used for the machine operations are given in 
Fig. 18. All the gages for measuring the counterbore 
are cylindrical. Those which gage the depth, A and C, 
Fig. 18, have notches cut on opposite sides. One of these 
gives the low, and the other the high limit in each case. 


SECOND OPERATION—DrILLING 


The second operation on the anvil consists in drilling 
the three flash holes in the rounded end of the anvil. 
This work is done in the fixture shown in Fig. 19, the 
drill being 0.05 and run in either a small Burke drilling 
machine or one of the new high-speed machines built by 
Langelier. The latter handle about 4,000 in 9 hours, 

The base of the indexing fixture is inclined so as to give 
the desired angle to the hole, and no guide bushing is 
found necessary, as the drill is allowed to project only a 
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short distance from the chuck. The anvil to be drilled is 
dropped into the opening A, resting on the plunger B, 
and held by a slight movement of the knurled setscrew 
C. It is indexed around by hand, from notch to notch; 
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FIG. 16. ANVIL OPERATION 1: FORMING 


Machine Used—National Acme automatic No. 515. 
Special Fixtures—See Fig. 17. 

Production—550 per hr. 

Gages—See Fig. 18. 
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FIG. 17. THE TOOLS USED FOR TURNING AND 
FORMING ANVIL 
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FIG. 18. INTERNAL AND EXTERNAL GAGES FOR ANVILS 
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when the last hole is drilled a movement of the lever D 
into the dotted position shown ejects the anvil by means 
of the plunger B. This plunger is normally held in its 
lower position by the helical springs, and the indexing 


Operation 2 
FIG. 19 ANVIL OPERATION 2: DRILLING 


Machines Used—Langelier and Burke bench machines. 
Special Fixtures—Drilling fixture. 

Production—440 per hr. 

Gages—See Fig. 18. 
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Machine Used—National Acme slotter. 
Production—1,800 per hr. 
Gages—See Fig. 18. 
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FIG. 21. ANVIL OPERATION 5: SHAVE ROUND 


Machine Used—Brown & Sharpe bench machine. 
Special Fixture—Split chuck. 

Production—550 per hr. 

Gages—See Fig. 18. 


HAND BURRING THE SLOT OF THE ANVIL 


FIG. 20-A. 
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lever can be moved only far enough to cause ejection 
when the holder is in one position. 

The third operation on the anvil is slotting in a Na- 
tional Acme screw slotter provided with suitable holding 
plates, and with a production of 17,000 in 9 hours. The 
burr is then removed from the slot by hand, the fifth and 
final operation being the shaving of the rounded end on 
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THE PLUG, ENLARGED AND DIMENSIONED 


FIG. 23. PLUG OPERATION 1: FORMING 


Machine Used—National Acme automatic No. 515. 
Special Fixtures—Forging tools. 

Production—600 per hr. 

Gages—See Fig. 26. 
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High-Speed Stee! 
FIG. 24. THE TOOLS USED IN THE AUTOMATIC 
a small Brown & Sharpe bench machine, consisting solely 
of a bed, headstock and cross-slide. The anvil is held in 
a grip chuck, the production averaging 5,000 in 9 hours. 
The third and fifth operations are shown in Figs. 20 and 
21. The gages used on the anvil are shown in Fig. 26. 


THE PLUG—Screw-MAcHINE OPERATION 


Making the plug is also a simple screw-machine job 
and is shown with full details in Fig. 22. The tool lay- 
out appears in Fig. 23. This work is also done on a 
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No. 515 National Acme automatic, the production being 
about 13,000 during a day’s run of 2114 hours. 

The tools are shown in Fig. 24. The circular groove 
in the face of the plug is cut by the single-lipped tool 


‘shown in Fig. 24, which is rather interesting. It has a 


helix equivalent to a 7-pitch thread cut on the end, so 
that it can be ground back almost indefinitely, as with 
a circular forming tool. 

The second operation on the plug is to drill the three 
small flash holes in the fixtures shown in Fig. 25. The 
operation of this fixture is practically identical with 


FIG. 25. PLUG OPERATION 2: DRILLING HOLES 


Machines Used—Langeller and Burke bench machines. 
Special Fixtures—Holding fixtures. 

Production—350 per hr. 

Gages—See Fig. 26. 


FIG. 26. 


THE GAGES FOR THE PLUG 


that of the one shown in Fig. 19, the same method of eject- 
ing the work being employed in this case, The produc- 
tion is practically the same as with the anvil, 3,000 pieces 
being handled per day of 9 hours. There is no special 
accuracy required in the spacing of these holes, so that 
no drill bushing is found necessary. 

The gages are shown in Fig. 26. The screw-thread 
gave is the same as for the anvil, the others being special. 
The three holes are gaged with a three-pin gage, but no 
special limits are set. 

Both the anvils and the plugs are shipped in lots of 
about 100 Ib., no assembling being done until they reach 
the loading plant. They are boxed in a substantial man- 
ner, no special packing being found necessary to prevent 
the threads being damaged in transit. 
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From A Small-Shop Notebook 


By Joun H. Van DEVENTER 
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THREADING THE END oF A LonNG SHAFT ON Two LATHES 
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Jigs for Machining Cylinder Details 
for a Printing Press 


By Ropert Mawson 


SY NOPSIS—As the elements used on the cylin- 
ders must be accurately machined, the jigs em- 
ployed are of rigid construction. Further, the 
parts after being placed in the jigs are held 
securely so that they cannot be moved by the 
fools during the machining operations. 


The two-sheet rotary printing press manufactured by 
the United Printing Machinery Co., Woonsocket, R. L, 
was described on page 58. Articles illustrated on pages 
138 and 232 describe jigs and fixtures used in machining 
the various elements comprising this type of rotary press. 


FIC. & 


The operations on the parts covered in this article are 
confined to drilling and reaming. The parts are a 
feeder, cylinder frame, trip-connection lever, gripper-rod 
coupling and cylinder eccentric, which constitute the 
cylinder mechanism. 

The jigs shown, as well as the others mentioned, rep- 
resent high-grade modern small-tool design and construc- 
tion actually meeting the requirements of commercial 
work and production. In most cases the parts are milled 


before drilling, the tools being supplied with fixed locating 
pads. Where rough surfaces are used for locating the 
jigs are fitted with adjustable stops which may be changed 
to accommodate any variations in contour of castings. 


JIGS FOR MACHINING CYLINDER DETAILS OF A PRINTING PRESS WITH WORK IN POSITION 


FIGS. 2 AND 2-A 

Operations—Drilling and reaming holes in face of feeder 
cylinder frame, Fig. 1. The rough casting is located by a V-block 
being forced against it with a knurled-hecd screw; straps, 
as A, hold the piece in position. The jig cover is then dropped, 
located by two dowels and held down with thumb-screws. 

Holes Machined—One 2®@/,,-in. drilled, one 3-in. reamed, one 
13/,-in. drilled, one 114-in. reamed, one 1™/,,-in. drilled, one 
2-in. reamed, one "/,-in. drilled, one }{%-in. reamed, three %3- 
in. drilled, two 17/gy-in. drilled, one 1%-in. reamed, one 1-in. 
drilled, one ‘7/qg-in. drilled. 


FIGS. 3 AND 3-A 


Operations—Drilling and reaming holes in ears of feeder 
cylinder frame. The jig is located by a 3-in. turned plug A 
fitting into a reamed hole in the piece; the jig is then slid 
around until the hole B is central with the casting. After this 
hole is machined, it is used to hold the jig in position. 

Holes Machined—Two 1*!/,,-in. drilled, two 1%-in. reamed, 
one 4#&-in. drilled, one 1-in. drilled. 


FIGS. 5 AND 5-A 


Operations—Drilling and reaming hole in arm of trip- 
connection lever, Fig. 4. The casting is located by a 244-in. 


pin A that fits into a reamed hole. The piece is then accur- 
ately and rapidly positioned by being forced back against the 
pin B with the pin-headed screw C. 

Hole Machined—One 1%-in. spot drilled and reamed. 


FIGS. 7 AND 7-A 


Operations—Drilling and reaming gripper-rod coupling. 
Fig. 6. The casting, which has been previously bored and 
faced, is placed on the 1l-in. stud A. The part {fs located by a 
V-block inside of which the circular boss rests. The strap B 
is then swung over, and the nut, tightened against the strap. 
holds the casting securely. 

Holes Machined—Two }j-in. drilled, one “/yj-In. drilled and 
one ;y,-in. reamed. The former holes are later remachined, the 
upper part being j!-in. drilled and 3%-in. spot faced, and the 
lower portion tapped with %-in. U.S.S. threads. 


FIGS. 9 AND 9-A 


Operations—Drilling and reaming holes in cylinder eccen- 
tric, Fig. 8 The rough casting is dropped into a V-block and 
the cover swung over. The kKnurled-head screw A then forces 
the casting against a stop pin. 

Holes Machined—One %-in. drilled, one 1'/q-in. drilled and 
one 14 -in. reamed. 
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Drill Jig for Round Stock 
By W. Burr BENNETT 


Herewith is shown the design of a universal drill jig 
for round stock. It is adaptable to a large range of sizes 
and when equipped with a set of various-sized slip bush- 
ings, becomes a very handy jig to have around the shop. 

The jig consists of two bars held parallel to each other 
bv four links Z. The lower bar A is a casting and forms 
the base. The top bar B, which is made of machine steel, 
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DRILL JIG FOR ROUND STOCK 


carries the V-block and bushing and has an eye-bolt 
attached to one end. By screwing up the nut on the 
eye-bolt the upper bar is pulled over horizontally and also 
downward, thereby clamping the work in place. 

In order that the top bar may tend to pull downward 
in all positions, the bracket which the nut bears against 
is set at an angle, thus inclining the eye-bolt from the 
horizontal and giving the desired effect. The dotted lines 
show the position of the V-block and top bar when used 
on smaller-sized stock. 


x 
Improvised Taper-Boring Bar 
By Howarp Brapy 


A casting about 11 in. in inside diameter and about 
18 in. long came to the shop of the Traverse City Iron 
Works, Traverse City, Mich., to be bored and turned for 
use as a pattern. 
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IMPROVISED TAPER-BORING BAR 


It was easy enough to put a slight taper on the outside 
by feeding in a little with the cros<f and then finishing 
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with a file, but it was a different proposition to make a 
smooth finish in the hole, where a file could not be used. 
The work was done very simply, and the method can be 
used to advantage in a good many different ways. 

First a piece of 14%-in. shaft A about 44 in., or more 
than twice the length of the casting, was cut off and 
centered. Then a piece of 3-in. pipe B was cut off about 
24 in. long, and cast-iron heads C and D were shruirk 
into the ends, which had previously been bored a 1}3-in. 
slip fit. One head C was fitted to take a cutting tool E, 
and the other to take a piece of %4x1-in. steel to fit in 
the tool post F. 

After the casting was chucked at G, the pipe was 
slipped on the shaft and the shaft placed on the lathe 
centers. 

The tailstock was then set over to give the required 
draft to the pattern, and having fastened the piece of stee: 
in the tool post fF, the feed was put on and the operator 
sat down. 

8 


Milling Multiple Surfaces with 
One Milling Cutter 


By RaymMonp W. BECKMAN 


The illustration shows an inserted-blade double-face 
mill that was designed to mill the surfaces marked F'’. 
They were first roughed out with the same cutter, allow- 
ing 0.015 in. for finishing. 

We could not do this job with a gang, on account of 
the large dies of the cutters. We could not plane it, 
because that was too slow. So after trying several different 
kinds of end mills and face mills, we finally hit upon 
the idea shown, which has been working satisfactorily. 
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MILLING MULTIPLE SURFACES WITH ONE CUTTER 


The work to be machined is a gray iron casting, and 
it must be held within 0.0025 in. without scraping. The 
cutter is made in two pieces to facilitate milling the slots 
A, The body B contains two sets of threads—one for 
the spindle cf the vertical milling machine and the other 
for the body C. 

The holes D are first drilled and reamed; then the slots 
are milled and the cutters set in place, the pins driven 
in and the blades ground. 
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Methods and Tools for Making a 
Pressed-Steel Wheel 


EDITORIAL CORRESPONDENCE 


SYNOPSIS—In this article are shown the tools 
and methods used in making a pressed-steel auto- 
mobile wheel. Two types are being made at the 
factory, the operations here described being for the 
light, small cars. The wheels are made tn halves, 
blanked, pierced and formed, the punches and dies 
used being here shown. The halves are then 
ground on the joint surface and the cups spot 
welded in position. Two parts—back and front— 
are then flame welded and the joints ground 
smooth. The ends of the spokes are machined, a 
special arrangement of gear cutter being used. 


The Hydraulic Pressed Steel Co., Cleveland, Ohio, has 
recently developed a pressed-steel automobile wheel, as 
shown in Fig. 1. The first operation in making the 
front part of the wheel is blanking. One of the blanks 
is shown in Fig. 2. 

The punch and die used for blanking out the part are 
shown in Figs. 3 and 4. It will be noticed that the cut- 
ting edges of the punch and die are separate steel blocks. 
This is an advantageous arrangement, as it enables re- 
pairs to be made more cheaply. These tools are used in 
a 900-ton press. The rate of production for blanking 
the half-wheel is 300 per hour. On the punch may b 
seen the spring-operated pads for holding firmly th 
sheet metal while it is being blanked. 

In Fig. 5 is shown one of the blanks used for making’ 
the back half of the wheel. This is made in a manner 
similar to the way described for making the front. 

The next operation 1s punching out the necessary holes 
in both the front and back blanks to fit Ford hub and 
hub bolts. The punch and die for this operation are 
shown in Fig. 11. The blank is set with four of its 
arms resting in the matrix at A on the die. The punch 
parts are hidden by the stripper plate on the punch, but 


FIG. 2. A BLANKED SECTION OF WHEEL 


the large center hole and the six bolt holes are all punched 
at one operation in a small single-acting press having a 
capacity of about 500 per hour. 

The next operation is forming the blank. In the case 
of the front half, this work is done in two operations, 
because the step on which is the clip used for securing 
the rim to the wheel is a very sharp bend, or draw, and 
when done in only one operation it shears through. The 
first-operation tool is shown in Fig. 9. The wheel blank 
is set on the die over the stud A. This stud fits the 
center hole of the blank, and each spoke is rotated about 


FIG. 1. A COMPLETE PRESSED-STEEL WHEEL 


FIG. 3. 


PUNCH FOR BLANKING SECTION 
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this center against the stop pin B. The punch C in de- 
scending necks the end of the spoke. as shown in Fig. 
10. These tools are used in a small single-acting press. 

The next operation is the actual forming of the front 
and back halves. One of these halves is shown in Fig. 
6. The punch and dies for this operation are shown in 
Figs. 7 and 8. 

The blank is set with its center hole over the pilot in 
the center of the die and with the arms of the blank 
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resting in the matrix pieces AA. Then the punch is 
made to descend. This operation is performed in a 900- 
ton press and will produce about 300 per hour. The 
tools are made with loose forming pieces so that the same 
body tools may be used for forming both the front and 
the back sections of the wheel. 

The next operation for the front is piercing the holes 
at the ends of the spokes for the clip bolts and shear- 
ing off the ends of the spokes. By means of a combina- 


FIG. 5. A BLANK FOR REAR HALF 


FIG. 6. FORMING THE WHEEL 


FIG. 8. DIE FOR FOR.’ HEEL 


FIG. 7. PUNCH FOR FORMING WHEEL 


FIG. 9% NECKING TOOLS FOR SPOKES 
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FIG. 10. A WHEEL WITH SPOKES NECKED 


FIG. 12. DRILLING WOOD CENTERS 


FIG. 14. GRINDING THE WHEEL 


tion punch and shear, this work is done at one operation. 

From the presses the blanks are taken to a large 53-in. 
disk grinder which has been especially rigged for grind- 
ing the joint edges of the two halves to a surface for 
welding. This grinder and fixture are shown in Fig. 14, 
B being the grinding surface, A the carriage to which are 
fastencd the blanks, holding them in a perfectly flat or 
level condition. C is the handle for lowering the car- 
riage with the blank down on the grinding surface B, 
and D is the exhaust from a centrifugal fan. It car- 


ries the abrasive and steel dust away from the grinder. 
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FiG. 13. GRINDING FIXTURE FOR SECTIONS 


FIG. 15. SEQUENCE OF CUP OPERATIONS 


Fig. 13 shows one of the formed blanks held in position 
on one of the matrix plates by the spider A. This 
matrix plate, when used, is bolted to the bottom of the 
carriage A, Fig. 14. . 

The method of operation is as follows: The carriage 
is drawn away from the grinder on the ways, a formed 
wheel blank is inserted and held rigidly in the matrix 
plate, which is bolted as already explained. The carriage 
is then shoved on its roller over the grinding surface B, 
Fig. 14, and, by means of the handle C, made to descend 
gradually until it rests directly on the ways. These ways 
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FIG. 16. BLANKING TOOLS FOR THE CUPS 
are adjusted so that the formed blanks are ground to the 
exact size and surface necessary when the carriage rests 
on them without the rollers intervening. 

The carriage is then drawn off so that all parts of the 
grinding surface may come in contact with the formed 
blank, leaving no high spots. The carriage is raised again, 
the spider A unclamped and the ground form taken out 
and another one put in. 

The dust caused by the grinding operation is carried 
through the hoods on each side of the ways, drawn out by 


FIG. 17. FIRST FORMING OPERATION 


stock is fed into the die at A against the stop B, the 
punch C making the blank. 

The first forming operation is performed with the tools 
shown in Fig. 17. The blank is fed into the die at A, 
and the punch B, fed down onto it, makes the first form- 
ing of the cup. In making the second forming, the tools 
shown in Fig. 18 are used. The part is fed onto the die, 
which is located by the circular contour shown. The 
punch A is then fed down by the machine and the second 
forming operation is made. ‘The third, and final, form- 


FIG. 18. SECOND FORMING OPERATION 


a fan and forced through the pipe D. The rate of pro- 
duction is about 125 per 8-hr. day. 

In Fig. 12 is shown a multiple-drilling head used for 
machining the wooden centers in the wheels. ‘The center 
is placed on a plug A, the guide jig plate B is dropped 
down as the holes are drilled, and the tools are guided 
through bushings in the plate, as shown. 

The cups used in the spokes are made in four opera- 
tions, shown in sequence in Fig. 15. The blank is at the 
left, and the three forming operations follow at the right. 
The tools used for blanking are shown in Fig. 16. The 
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FIG. 19. FINAL FORMING TOOLS 


ing operation is done with the punch and die shown in 
Fig. 19. The part is placed in the die at A and the 
punch B fed down onto it. The finished part is knocked 
out with the springs C, actuated by the conveniently 
located handle D. ’ 

The rate of production for each of these blanking and 
forming operations is 1,000 per hour, and the work is 
performed on a small simple-acting press. The front 
parts of the cups are then punched and the ends sheared 
to conform to the punching and shearing of the outer 
or rim ends of the spokes of the front halves of the wheel. 


FIG. 20. 


ASSEMBLING THE WHEELS 


FIG. 21. A FLAME-WELDED WHEEL 
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The front halves, after being ground on the surface 
grinder, are ready to have the formed cups welded into 
them. This work is done by laying the front half on 
the jig, shown in Fig. 20. By means of a small clamp 
the cups are located and held firmly in place, after which 
they are spot welded electrically. After a sufficient num- 
ber of fronts have been thus welded, the front half with 
the cups welded in is assembled on a jig, together with 
a wooden filler block and a back. This jig holds the 
pieces firmly together at the center and aligns the hub- 
bolt holes of the front, back and wooden filler block. 
This assembled wheel, with the jig, is then clamped to 
the faceplate, as shown in Fig. 20, so as to hold the 
spokes and center in one plane while the back is being 
spotted on electrically. One of the fronts with the cups 
welded in position is shown at A, a back at B, and the 
wooden block at the left of the table. The longitudinal 
seams of the wheel are then welded with oxyacetylene 
while the wheel is held securely in the fixture. The av- 
erage time required for making the flame weld is 7144 
minutes. 

One of the wheels after the flame-welding operation is 
shown in Fig. 21. The joint is burred with an emery 
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stresses of the cutter and secure a better-finished surface. 
The average time required to machine the spoke ends of 
a wheel is 8 min. ; 


Machine-Shop Oil Cans 
By A. D. Vance 


This article refers particularly to the small individual 
oil cans that are more or less common property in a 
shop and for that reason get very little care or attention. 
Of all the accessories of a machine shop, none are in 
a more dilapidated condition than the average shop’s 
oil cans—their bodies dented, spouts bent and cut off, 
showing hard usage and often direct abuse. 

The usual round design of the body lends itself readily 
to rolling off the machine or bench, with consequent 
damage to its appearance and usefulness. A polygonal 
or equivalent design of body, without the faults of the 
present round body but equally cheap to manufacture, is 
niuch needed. | | 

Usually several kinds of oils are necessary for different 
materials and operations; the oi] cans should necessarily 
be easily distinguished from each other. Where oil cans 


FIG. 22. FRONT VIEW OF MACHINE 


wheel and afterward smoothed with an endless abrasive 
belt. It is expected that the longitudinal seams will be 
electrically welded in the near future, experiments along 
that line now being conducted. By this method the sur- 
facing will be eliminated and the cups inserted after 
the front has been welded. 

The last machining operation is milling the ends of the 
spokes. They are machined with a slight bevel, sufficient 
to allow the rim to be. put on or taken off easily. To 
obtain this bevel, the wheel is carried on the fixture, 
which is off center. The necessary drive is obtained by 
gearing, as shown in Fig. 23. The wheel is held on 
the fixture, being located by the plug A, and each spoke 
rests in a matrix arrangement. Clamps are tightened 
to hold the wheel securely. The table carrying the re- 
volving cutter B is fed to a predetermined stop and the 
end of the spoke machined. The fixture and wheel are 
then indexed around by the machine and the operation 
repeated until all the spokes have been milled. The re- 
sult of the machining operation may be observed in the 
illustration. 

By referring to Fig. 23, it will be seen that the fixture 
is fitted with a roller support A to resist the machining 


FIG. 23. REAR VIEW OF MACHINE 


are all of the same size and form, small brass plates of 
different shapes have been soldered to the bodies of the 
cans to indicate the kind of oil contained, but this 
method, by thorough trial, has proved to be more pro- 
ductive of errors in filling the cans than where different 
shapes of bodies are used. 

The small brass plates on the bodies of the cans do not 
stand out with sufficient distinctness to make an imme- 
diate impression on the eye of the class of labor usually . 
employed on this work, and many errors result. Seeing 
a difference in the shape of the body of the can, supple- 
mented by the feeling when it is picked up in the hand, 
makes the impression more definite and reduces the lia- 
bility of error. 

This principle of appealing to both the sense of seeing 
and the sense of feeling, while not of universal application, 
can be profitably used in many cases. 

Oil cans made with different-shaped bodies, as shown 
by Figs. 1, 2, and 3, will not roll off the bench when 
tipped over. Not only do they look different, but by 
picking them up the difference is felt very plainly. 

A few cans have been roughly made by hand, from the 
commercial copper can to the shapes shown in the illus- 
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tration, by forming the bodies over a hardwood block after 
removing the bottom, then fitting a new bottom in place. 
The circles A are slight U-shaped rings, formed in the 
bottom to give the required diaphragm action to eject 
the oil as usual. 

These roughly made cans proved very satisfactory. They 
did not roll off the bench, and very few mistakes were 
made as to the kind of oil they contained. 

This matter was never taken up with the manufacturers 
of oil cans, but I have every reason to believe that if 
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NONROLLING OIL CANS FOR DIFFERENT OILS 


cans were produced similar to the shapes suggested, they 
would appeal very strongly to the foremen and the men 
in the shop. 

The bodies can be spun of steel or copper, as is now 
done for the commercial can with round body, only 
requiring an extra operation in a forming die, at a very 
slight cost, to get the shapes suggested. 

The spout of an oil can is likely to get mashed between 
gears, caught between work and cutter, bent from falling 
on the floor, besides receiving direct abuse by the work- 
man’s cutting off the end to get a larger opening than 
is proper for the consistency of the oil being used. It 
is customary in some shops to have a supply of spouts on 
hand, with various-sized openings suitable for the several 
kinds of oils used, so that in case of damage the spout 
can be easily replaced. These parts can be obtained in 
quantities very cheaply, and by replacing damaged ones 
promptly a considerable amount of oil will be saved that 
would otherwise be wasted by using spouts with too 
large openings. 

Usually when a workman needs an oil can, unless one 
is in plain sight, he invariably looks around on the floor 
for it, and generally finds it. Very seldom is any provision 
made for taking care of the cans, so when work is finished 
on a machine, all tools, etc., are picked up, except the 
oil can. If it contains high-priced oil taken out on check, 
it remains on the machine or falls to the floor and rolls 
under the bench, where it stays until hunted up for 
another job. I should be very much surprised if the 
foreman of any shop started out on a tour of inspection 
for oil cans and did not find several reposing under a 
machine, or a bench in a dark corner. 
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A bracket shelf, holding three cans, attached to the 
wall at the bench or to the machine, has been provided 
in one shop and practically overcomes this trouble, as a 
place for the cans has been made, and they are supposed 
to be in that place when not in use. It is just as easy 
to put an oil can on its shelf as it is to put in their 
proper racks the special tools belonging to the machine. 

Each machine tool ought to be thoroughly oiled before 
starting up, and a small can of machine oil should be 
provided for each machine and kept full and on its shelf 
by the shop oiler. 

Methods of handling lard oil in cans vary in different 
shops, depending largely on their size, class of work, etc. 
Ordinarily a foreman’s order provides the lard oil, the 
workman uses what is required and leaves the can at 
the machine. Occasionally it is used for oiling the 
machine in the morning, and the repair department is 
perfectly familiar with the results which show up later. 

Oil cans, like umbrellas, are more or less public property 
and should be distributed to a workman or a group of 
workmen, holding someone responsible for the oil can’s 
being on its proper shelf when it is not in use. 

A little attention given to the much abused oil can will 
pay well in saving of oi), which is one of the many per- 
plexing problems of the shop. 


xs 
Small Hand Punchings 
By GeoraeE G. LITTLE 


Small punchings can be made as shown by an arbor 
press and a subpress. Two stop pins CC are driven into 
the base A and left standing sufficiently high to allow the 
punches to come down into the die far enough to work 
properly. 

Two stout open springs that have strength to pull the 
punches up out of the strip are placed one around each 


MAKING SMALL PUNCHINGS 


guide pin, the ends of the springs having been leveled. 

This arrangement is very handy and will soon pay for 
itself where there is enough work to warrant making a 
subpress and where no power presses are available. 

Care should be taken to have the cap of the subpress 
work smoothly, the stop pins of the right height and the 
springs correct in length and size. 

The cap does not need to be secured to the ram of the 
arbor press, though some means of holding the subpress 
in position is desirable. 
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Design and Characteristics of Four 
Torsional Springs 


By C. R. Moore 


SYNOPSIS—Four torsion springs, a single flat- 
blade, double flat-blade, helical and “squtrrel 
cage’ were made and tested to find the most 
suitable design to use in a power meter where a 
straight-line characteristic of torque and deflection 
was needed. Details for design and curves of the 
tests are gwen. The last mentioned spring was 
finally adopted. 


In connection with the development of an apparatus 
for the direct measurement of mechanical power! I had 
occasion to determine experimentally the operating 
characteristics of several forms of springs designed to 
transmit torsional stresses. Inasmuch as some of the 
designs gave re- 
sults more or less 
contrary to the 
generally accepted 
theory concern- 
ing such types, a 
discussion of a 
few of those test- 
ed, together with 
records of per- 
formance, will be 
of interest. It is 
not claimed that 
what follows is necessarily new, particularly to those famil- 
iar with the design of springs, but so far as I am aware 
test curves like those which follow have not heretofore 
been published. A complete discussion of the theories 
underlying the shape of the performance curves will 
not be attempted, since the materia] offered herein is 
only a byproduct of another development. 


o 
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FIG. 1. DETAILS OF THE SINGLE 
FLAT-BLADE SPRING 


REQUIREMENTS OF THE SPRING 


The nature of the machine for which these designs of 
springs were constructed is such that a satisfactory spring 
must answer the following requirements: 

(a) The angular deflection or twist must be propor- 
tional to the torque producing it over a fairly large 
angle—that is, the spring should obey the straight-line 
law. 

(b) The spring should give the same angle-torque 
characteristics for both positive and negative stress, so 
that the power meter may be operated in either direction. 

(c) The spring must return to the zero position when 
the torque is removed. 

(d) The effect of centrifugal force must be practically 
eliminated since the rotative speeds vary over a wide 
range. 

(e) The design should be simple so that changes neces- 
sary to accommodate a wide range of torque may be casily 
and quickly made. 

(f) The spring must occupy only a limited space. 

Several designs suggested themselves. The first to 
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be built consisted of a simple helical spring made of 
round stock, coiled to the proper pitch and diameter, and 
held rigidly in heads at each end as shown in Fig. 4. 
This gave fairly good results and will be referred to 
later. The machine described in the preceding reference 
was equipped with this spring. 


DESIGN AND CHARACTERISTICS OF A FLAT-BLADE SPRING 


It appeared later that a simple flat steel blade might be 
used (see Fig. 1). This form apparently answered favor- 
ably most of the requirements, particularly (b), (c), (d), 
(e) and (f), and was thought to be worth a trial. As to 
requirement (a), the formula for angular deflection in 
terms of torque indicated that at least for small angles 
such a spring would obey the straight-line law. At what 
point the change 
of blade shape 
would seriously 
alter the angle- 
torque characteris- 
tics could be deter- 
mined only experi- 
mentally. Accord- 
ingly a spring 
having the dimen- 
sions shown in Fig. 
1 was built and 
tested. The blade 
was of spring steel, properly treated and carefully 
made. It was held firmly at each end in the jaws as 
shown. 

Test results are given by curve OA of Fig. 3, in which 
the torque in foot-pounds is plotted vertically and the 
deflections in degrees horizontally. It will be noted that 
the spring gets uniformly stiffer as the angle of deflec- 
tion increases, the curvature beginning practically at the 
zero point. Requirements (c), (d), (e), and (f) were 
fully met; but owing to the fact that even near the 
zero point the torque increased much faster than the 
angle, the design was not suitable to the machine in 
question. Obviously the shape of the curve OA is the 
same for negative as for positive torques, a fact verified 
by experiment. 

For this type of spring the generally accepted formulas 
are 


DETAILS OF THE DOUBLE 
FLAT-BLADE SPRING 


FIG. 2. 


QM (bt +h) 


M = 2/9fb*h and a = 


b8he EF; 
where 
M = Maximum twisting moment in inch-pounds; 
f = Fiber stress in pounds per square inch; 
bh = Thickness of blade in inches; 
h = Width of blade in inches; 
a = Angular deflection in radians per unit of 
length of blade; 
Q = Aconstant = 3.56 to 2.75; 
E,= Modulus of elasticity in shear, taken usually 


at 12,000,000. 
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Substitution in the first formula (for maximum tor- 
que), using a fiber stress of 50,000 Ib. per sq.in., gives 
a maximum torque of 130 in.-lb. If this torque be 
placed in the second formula a deflection of 0.0406 radians 
per inch of length, or 19.75 deg. for the entire spring 
results. 

The angle experimentally determined for the torque 
used is 12.1 deg. or somewhat more than half the 
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FIG. 3. PLOTTED RESULTS FOR TESTS OF 
FLAT-BLADE SPRINGS 


calculated values. This wide discrepancy between test 
and calculated values may partially be accounted for by 
the choice of the constant Q, although the value used 
is even lower than that indicated by values generally 
given. It is well known that the modulus of elasticity 
in shear is very close to 12,000,000 (for steel). There- 
fore, the increased stiffness is probably due to change of 
shape of the blade as stress is applied. 

If the effect of the jaws be neglected, the edges of the 
blade probably take the form of a helix as deflection 
occurs, whereas the center fibers remain straight. The 
stresses acting along the edges are therefore tension and 
shear and on the center portion shear alone. Assuming 
a 12 deg. twist, the edges of the spring will be 0.06 in. 
longer than the center portion, a condition not accounted 
for in the above formulas. 

On account of the simplicity of this design I was 
reluctant to abandon it, and thought that by removing 
material along the axis a straight line relationship near 
the zero point might be found having sufficient range 
to be practical. A double spring was therefore built 
naving dimensions shown in Fig. 2. 

A careful test of this spring gave results shown by the 
curve OB, Fig. 3. It will be noted that the curvature 
is somewhat less than that given by OA, but for practical 
purposes the linear relationship might be considered as 
limited to angles less than 2.5 deg. While this design 
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is an improvement over that shown in Fig. 1, the gain 
is so slight as to make the spring unsuitable. No 
attempt was made to find or develop equations applicable 
to this form of spring; but, in explanation, it might be 
said that in this type the inner and outer edges of each 
blade assume approximately the form of a helix, but of 
different lengths, so the result is similar to that given 
by the single broad blade. 
Design oF a HELICAL SPRING 


Returning to the helical form of spring one having 
dimensions as shown in Fig. 4 was built. Other dimen- 
sions were as follows: 

Free length of stock 38.4 in., mean diameter of coil 
14% in., mean radius of helix 0.906 in. 

The heads were so constructed that the spring had a 
definite point about which to bend, thus fixing the free 
length for all angles of deflection. One head was feather 
keyed to its shaft so that longitudinal motion was per- 
mitted as the stresses were applied. For this type of 
spring Lanza gives: 


zx a8 64 IR? FL 
P=, fyaddD=—.-—7 oR 
where 
P = Maximum pull at end of mean diameter of 
helix in pounds; 
f = Maximum fiber stress in pounds per square 
inch; 
d = Diameter of stock in inches; 
R = Mean radius of helix in inches; 
D = Deflection along the mean circumference of 
the spring in inches; 
1 = Free length of stock in inches; 
I = Load applied at end of mean radius of helix 
in pounds; 
E = Modulus of elasticity in tension = 30,000,000. 


Using a maximum fiber stress of 80,000 lb. per sq.in., 
the first formula gives for the above spring a maximum 
pull of 135 lb. or a torque of 122.7 in.-lb. For this load- 
ing the second formula gives a maximum deflection of 
0.675 in. or 42.4 deg. The nature of the power meter. 
however, did not permit the use of angles much in excess 
of 30 deg. so, for purposes of checking, the maximum 


FIG. 4. DETAILS OF THE HELICAL SPRING AND 
HOLDING FLANGES 


values were not used. Using a torque of 7% ft.-lb. (or 
92.7 lb. applied at end of mean diameter of the helix) 
the calculated angle is 32 deg. 

Upon testing this spring it was found that angular 
deflection for a given torque depended somewhat upon 
the direction of twist, or whether the spring was stressed 
in such a way as to increase the number of coils or the 
reverse. Therefore stress which tends to wind up the 
spring will for convenience be designated as positive 
torque, and the opposite as negative torque. 


February 24, 1916 


FIG. 5. PLOTTED RESULTS FROM STATIC-TORQUE TESTS 
OF HELICAL SPRINGS 


load applied and the Square of the mean radius, so that 
in use should the mean radius be seriously changed the 
deflection will not follow a straight-line law. Tt can be 
shown that within limits R is a function of D, which for 
small angles is a linear function. 
However, if the angle be 

shape of the spring is no longer cylindrica] but more 
or less cup-shaped, the smallest turn being at the middle 
of the length. for positive stresses, If 
negative stresses be applied the convolutions have in- 
toward the middle, the 
We should expect, there- 
fore, that the angle-torque-characteristic curves would 
not be straight lines but curves. Positive stress should 
show Increasing stiffness and negative stress decreasing 


Within the limits of the test this change of stiffness 
amounted to about 2.5 per cent. although for either curve 


Distance, Center to Center 
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FIG. 6. DETAILS OF “SQUIRREL-CAGE” TYPE OF SPRING 


the points plot so nearly straight that a straight line 
might be drawn through them with very little error. 
Upon doing so, however, the slopes of the two straight 
lines are sensibly different. 
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Obviously springs of this character should be long and 
wound to a large radius, so 
turns will be as large as possible. 


effect of centrifugal forces was more marked, each spring 


was below the maximum speed for which the power meter 
was designed. That is before the highest desirable speed 
was reached this 


In passing it might be mentioned that the critica] speed 
was not determined as jt 
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FIG. 7. PLOTTED RESULTS FROM TESTS OF “SQUIRREL- 
CAGE” SPRING 


seemed to be well above the highest speed at which the 
power could be operated. 

The next and final design tested was as shown in Fig. 
6. It might be termed a “squirrel-cage” spring since 
it consists of a set of parallel rods fastened rigidly at 
one end in holes near the outer periphery of a flange or 
disk, the opposite ends being inserted in 
holes in a 


rod yg in. diameter, 
in. apart. 

a static test to determine the 
angle-torque characteristics. As will be noted this rela- 
tionship is linear. Careful test showed that the slope 
of this line is the same for positive as for negative 
torques. The design is very simple and easily constructed. 
Also changes are very easily made to accommodate various 
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torques by adding rods or removing them, as the case 
might require. In making such changes the rods are 
inserted or removed by twos on opposite ends of a 
diameter to preserve rotational balance. 

Obviously in designing this spring calculations are 
made for one rod only, the final result being obtained 
by multiplying that for a single rod by the number of 
rods used. Each rod may be considered as a simple 
beam fixed at one end and having load applied at the 
other. Tests at high speeds showed that this spring is 
unaffected by centrifugal forces, a result which might 
reasonably be presupposed since such forces act practic- 
ally at right angles to the forces of flexure which transmit 
the torque. This design gives a spring which answers 
favorably all the requirements as laid down. 


Molding a Cone Pulley Without 
Making a Pattern 


By L. M. JoHNstTon 


A short time ago I had to make a large cone pulley, 
which, as shown by Fig. 1, is somewhat out of the 
ordinary. It has a bearing A and a driving disk B cast 
on. Only two castings were required. As the pulley is 
large, it would have taken much time and timber to make 
a full pattern, and then there was the possibility of its 
never being required again. I thought it advisable to 
follow as cheap a way as possible in making the pulley, 
and therefore decided to strickle it up. Clean and 
accurate castings were obtained. 

In Fig. 2 is shown the method used. A bearing A, 
Fig. 1, and a disk B are made and a hole put through 
the center to fit the spindle A, Fig. 2. The floor is 
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FI6.2 The Method Used 
MOLDING A CONE PULLEY WITHOUT A PATTERN 


leveled above the spindle socket, and the disk slipped 
over the spindle and placed on the level bed. The molding 
box is then placed in position and the strickle B fixed. 
At the bottom end of the strickle is a piece C that rests 
on top of the bearing and keeps the strickle the correct 
height. The inside of the pulley is then run up, the 
strickle removed and the boss and webs D put in position, 
resting on the sand at the bottom and covering the recess 
left by C. The top box is put on and rammed up, all 
the risers, gates, etc., being provided for, when the top is 
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removed. The strickle # is put on and the thickness of 
the metal scraped away, leaving the cope correct for the 
outside shape of the pulley. The box is lifted, the disk 
drawn out of the bottom, and the mold skin-dried and 
placed in position again. The center cone is then set 
end the mold closed, when all is ready for casting. 
Although the strickles are all made to fit against the 
spindle, a gage is provided for setting them, as a check 
against any inaccuracy which might creep in. 
} 


Thread-Gage Designing Chart 
and Formulas 


By R. G. Dickens 


In the illustration are shown a chart and a formula 
for use in the drafting room when designing the standard 
forms of thread gages. 

The manner of using the chart will be readily under- 
stood when it is noted that the vertical scale gives the 
size of gage required in inches and fractions, while the 
horizontal scale gives the dimensions needed. Therefore 
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SIMPLE DESIGNING CHART FOR A WIDH RANGE OF 
THREAD GAGES 


for any desired size of gage, follow the horizontal line to 
the intersection point with lines B, C, D, E, F. G, and 
read directly the dimensions required for the gage. 

For instance, the dimensions required for a 1-in. gage 
are as follows: B, 34 in.; C, 2 in.; D, 4 in.; B, % i; 
F, VW in.; G, 34 in. 


February 24, 1916 


AMERICAN MACHINIST 


331 


Methods of Locating Machinery- 
F oundation Templets’ 


By Pau M. MEYERS 


SY NOPSIS—A description of the needful equip- 
ment and the methods of using it in laying out 
machinery foundations and locating the anchor 
bolts. The methods include the application of 
the 3-4-5 rule, the measuring rod and the radius 
board. 


When any machine which requires a foundation is to be 
Installed it is frequently imperative and always desirable 
to locate accurately the anchor bolts ip the foundation 
by using a templet. Where a new machine is to drive, 
or be driven by, some existing machine or appliance, it 
is usually necessary that the new machine he precisely 
located in relation 
to the other. This 
positioning obvi- 
ously involves the 
the correct locat- 
ing of the anchor- 
bolt templet. In 
this article will be 
described some 
methods for locat- 
ingtemplets, which 
practice has dem- 
onstrated to be 
satisfactory. Al- 
though the illus- 
trations and de- 
scriptions relate 
specificallytosmall 
foundations, the 
principles involved 
apply to large and 
small alike. Small- 
machine _ installa- 
tions are consid- 
ered merely to 
insure conciseness 
of illustration and 
description. The 
necessity of accurate templet location is almost appar- 
ent. The location of the anchor-bolt templet deter- 
mines the location of the machine which the anchor 
bolts are to fasten down. Thus it is essential that the 
templet be placed over the foundation excavation in such a 
position that the machine, after it is installed, will be at the 
correct elevation and in correct alignment with the other 
units to which it is related. Locating a templet means 
setting it in correct alignment (in relation to whatever ig 
to drive, or be driven by, the new machine) and setting 
it at the required elevation. Grout is commonly used 
between the top surface of the foundation and the bed- 
plate of the machine; hence allowance should always be 
made for the thickness of grout in locating a templet as 
to elevation. 
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FIGS. 1 TO 3. METHODS AND DEVICES FOR LAYING OUT FOUNDATIONS 


Locating a tempuet usually involves the location of at 
least two center lines of the machine—the longitudinal 
and the transverse. In addition secondary lines must 
frequently be located. : 

The laying off of one line at right angles to another is 
nearly always necessary in locating a templet. Therefore 
three practical methods involving the use of simple 
equipment for laying off such lines will be described. 
These methods are (1) with a cord by the 3-4-5 rule, (2) 
with a measuring stick (3) with a radius board. Usually 
Where a transit is available and the installation ig a 
relatively large one, it will prove economical to use that 
instrument in projecting lines; but inasmuch as the 
methods of laying off angles with transits are well 
understood by the 
men who use them, 
such methods will 
not be treated here. 
The method of lay- 
ing off a right an- 
gle with a chord 
by the 3-4-5 rule, 
sometimes _ called 
the 6-8-10 rule, is 
illustrated in Fig. 1. 
It involves the well- 
known principle of 
geometry that if the 
ends of three lines 
Proportional respec- 
tively in length to 3, 
4 and 5 are joined 
together so as to 
form a triangle, the 
angle between the 
line which is 4 units 
long and the one 
which is 3 units 
long will be a right 
angle. Suppose it is 
desired to lay off a 
reference line in the 
general direction of BF, so that it lies exactly at right an- 
gles to the direction of the line shaft DE. 

A plumb bob is dropped down over the shaft from B, 
and the point directly under the point of the plumb bob 
is marked on the floor. The plumb bob is now dropped 
down at 4, and a point indicating this location is marked 
on the floor. The distance from A to B should be just 
4 units in length; that is, it may be 4 ft. if we take 1 ft. 
as our unit, or it may be 8 ft. if 2 ft. is taken as the unit. 
With radii of respectively 5 units and 3 units, arcs are 
now struck from the points A and B. These arcs inter- 
sect at (. They can be drawn by using a pencil, a piece of 
chalk or a nail tied at one end of a piece of cord and a 
nail tied in the cord at the correct distance from the 
marker, to act as a center. Then the line BCF through 
C will be at right angles to the shaft. The location of 
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this line may be preserved by stretching a chalk line over 
it, by marking it on the floor or by indicating the points 
of its course on walls, columns or girders. 

The measuring stick or measuring rod, or measuring 
pole (it has various names in different localities), Fig. 
3, may be used as shown in Fig. 2. For laying out lines 
at right angles to one another it is detailed in Fig. 4. 
It is merely a rod of clear-grained wood, preferably white 
pine, planed smooth on all four faces. It should be 2 in. 
or 3 in. wide, of %-in. stock and from 8 ft. to 25 ft. 
long, as conditions demand. An index or zero line should 
be scratched near one end of the rod, “squared” around on 
all four faces, and the rest of its length should be grad- 
uated in feet and half-feet, or in feet and inches, The 
graduations are marked on only one face of the rod. The 
rod should never be narrower than 2 in. on its wide face, 
because when it is used for laying out one line parallel 
to another the reference line (a string) lies over, and when 
the rod is at right angles it coincides with, the index 
line on the rod. If the rod be too narrow, the reference line 
may seem to coincide accurately with the index line when 
it actually does not. It ig apparent then that, within 
reasonable limits, the wider the grad- 
uated face of the rod the more accurate 
will be the locations made with it. 

Let us assume that it is desired 
to lay off a line from the point C, 
Fig. 4, at right angles to AB, as 
shown in the first step. A stake, or 
pin, Fig. 5, should be driven in the 
ground or floor at C. Then a length 
3 units long (usually 6 ft. in prac- 
tice) CD is laid off along AB, as 
shown in the second step. Another pin 
or stake is driven at D. Now a cord 
CM is stretched from C, as shown in 
the third step, in a direction, as nearly 
as can be determined with the eye, at 
right angles to AB. Lay off a dis- 
tance 4 units long (usually 8 ft. in 
practice) CF and drive a pin or stake 
at H. Batter boards or trestles 
should now be arranged, on which the 
measuring stick, Fig. 3, may rest while it is being ad- 
justed. The trestles or batter boards should be as nearly as 
possible of such a height that the measuring stick when 
it is laid on them will lie Just under the lines but will 
not touch them. Now swing line CM around C by moving 
M until the distance between D and — is 5 units long 
(usually 10 ft. in practice). The 3-4-5 triangle is com- 
pleted, which insures CF lying at right angles to AB, 

The radius board is an arrangement whereby right 
angles can be laid off with a minimum expenditure of 
time and labor. The arrangement, which is illustrated 
in Fig. 6, was, it is believed, first proposed by James F, 
Hobart and is described in his book, “Millwrighting.” 
The device comprises two components—the marker board 
and the radius strip, Fig. 6. Almost any plank may be 
used for a marker board, but it should preferably be about 
12 ft. long, % in. thick and 10 in. wide. It has a line 
AB scratched longitudinally along the center of one of 
its faces, which should be planed smooth. The radius 
strip is a wooden piece 2 in. or 3 in. wide, which has 
two nails G and F driven through it, one at each of its 
ends. The distance between the nails F and G may be 


FIG.4 APPLICATION OF 3-4-5 RULE 
USING MEASURING STICK 
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any desirable length, but 5 ft. is a convenient one. The 
nails should be so driven as to be at right angles to the 
wide faces of the strip. A hole O is now made in the center 
of the marker board. This hole may be made conven. 
ently by driving one of the nails of the radius strip into 
the board. Then one of the nails F or G in the marker 
board is inserted in the hole O and the marks locating 
the points C and D are scribed, using the radius strip 
centered at O as a tram. The radius board is now com. 
pleted and should appear as shown in Fig. 7. 

The method of laying off a right angle with a radius 
board is shown in Fig. 7. It is assumed that it is desired 
to lay off a line, as GZ, at the point G@ at right angles 
to the base line XY. The assembled radius board is 
placed on the ground or floor or on a couple of battens 
or horses, as shown. Then with one nail F of the radius 
strip in position in the hole O of the marker board, the 
whole device is shifted until the other nail G of the strip 
is at the point from which the line at right angles to 
XY is to be projected. Now the trestles or battens are 
adjusted so as to lie directly under the board, and it is 
shifted until the point B lies directly under the line YY. 


C First Step 
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FIGS. 4 TO 7. METHODS FOR USING MEASURING ROD AND RADIUS BOARD 


Then a line GZ, passing over the hole A in the marker 
board, will be at right angles to YY. The angle AGB 
will be a right angle regardless of the location of B along 
YY. However, it is desirable to maintain the distances 
GB and GA about equal, because this tends to insure 
maximum accuracy. Although in description this 
method may appear complicated, it is really very simple 
In practice and doubtless provides the most rapid method 
for laying off lines at right angles to one another. The 
radius board is based on the geometric principle that any 
angle described in a semicircle is always a right angle. 
The method of using the measuring stick to lay off 
one line parallel to another is shown In Fig. 2, Assume 
that it is desired to locate the center line DE of a foun- 
dation, it being necessary that DE be exactly parallel with 
Some reference line AC. This reference line in the case 
shown is a cord which may be strung between the centers 
of two columns or between a stake and some other point. 
A plumb bob B is hung at a convenient location on the 
reference line. Then the measuring stick is placed on the 
ground or floor, in the position shown in Fig. 2, and its 
outer end is shifted around O as a center until, to a per- 
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eon sighting with one eye from a position P, the index 
line on the measuring stick, the plumb line and the ref- 
erence line coincide. Then the stick is at right angles 
to the reference line, and a mark is made on the floor at 
D at the required distance from the reference line. This 
operation is repeated with the stick in the position shown 
dotted, and the point F is obtained. A line through D 
- and £ is parallel to the reference line, at the correct dis- 
tance from it and is a longitudinal center line for the 
foundation and the templet that is to locate it. Obviously 
the line OD must be at right angles to AC. 

Typical examples illustrating methods of locating 
templets are given in Figs. 8 and 9. While these views 
show small (4-bolt) templets, the general procedure 
indicated is the same as would be followed for large 
machines. In each case it is necessary to locate a longi- 
tudinal and a transverse center line. 

The method in aligning a templet to a line shaft is 
shown in Fig. 8, which illustrates the interior of a mill 
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FIG. 8. METHOD OF ALIGNING TEMPLET TO 
LINE SHAFT 


building where a motor to drive a line shaft is to be 
installed. The foundation center lines are located from 
the dimensions D‘ and D°, distances from the center line 
of a roof truss and center line of a line shaft respectively. 
In the case illustrated the soil was so firm that no form 
was required for the foundation, the excavation itself 
constituting the form. Hence the templet, after having 
been accurately aligned in the manner to be described, 
was held in position by nails driven through it into 
wooden stakes driven into the ground. The procedure 
in aligning the templet was as follows: A plumb bob 
dropped over the line shaft indicated its location with ref- 
erence to the ground. The plumb bob was adjusted at 
the point M and the distance ZM laid off with a measur- 
ing stick (see Fig. 3). A tape line could have been used 
instead. Then the plumb bob was adjusted at O and the 
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distance ON similarly laid off. The cord LN, represent- 
ing the transverse center line of the foundation, was 
drawn taut between the two stakes, located as shown. The 
templet was then adjusted over the foundation hole un- 
til the corresponding index lines on it coincided with the 
line LN. Then the templet was shifted until the distance 
JK measured from the truss center line was correct. It 
was then nailed securely to the stakes which had previ- 
ously been driven, and held firmly in position. The ele- 
vation of the templet was determined by measuring up 
from the floor line, and it was adjusted until it was level 
in all directions. The boards composing the templet were 
purposely left long enough so that they would extend 
beyond the excavation and rest on the stakes for support. 

The process of aligning a templet from a roof-truss 
center line is diagramed in Fig. 9. In this case a form 
was used for the foundation, and the templet, after being 
properly aligned and leveled, was nailed to the top edge 
of the form. The longitudinal center line of the templet 
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FIG. 9. METHOD OF ALIGNING FOUNDATION TO TRUSS CENTER 


CE was made parallel with the roof-truss center line HI 
by measuring the distances D' and D?, The distance D® 
is from the inner face of the wall to the transverse center 
line. The distance D', D? and D® were all specified on 
the erection drawing. All three of the center lines (HI, 
CF and GJ) are, in practice, taut cords. After the tem- 
plet and form have been accurately located in their cor- 
rect positions, blocks are wedged between the outer face 
of the form and the face of the excavation to prevent the 
form from shifting while the concrete is being poured. 
Sometimes, if the form is not worth saving, the space be- 
tween it and the foundation is filled with earth before 
the concrete is placed, and the form is left in the ground. 
# 


End Mill for Babbitt 
By A. E. HoLtapay 


The illustration shows an end mill which has proved 
successful for machining babbitt or white metal. It is 
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AN END MILL FOR BABBITT 


a regular end mill with every other tooth cut back to the 
angles given. It was found not to clog up with metal as 
a regular mill does. 
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Machining Gears and Pinions 
on the Boring Mill 


By J. W. THayrErR 


I had occasion recently to visit a shop in which a large 
number of rough gears and pinions are machined each 
day and was somewhat surprised to see these gears and 
pinions being set up and clamped on two small vertical 
boring mills while being machined. My surprise was the 
greater in view of the fact that the shop had four heavy 
turret lathes admirably adapted for this purpose. The 
foreman in charge was also surprised when I told him 
that many of these pinions could be finished completely, 
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FIG. 2. GAGE FOR IN- 
SPECTING PINIONS 


CHUCK FOR 
BORING PINIONS 


FIG. 1. 


that is, bored and faced, in less time than he could chuck 
them on the vertical mills. Now that I have demonstrated 
this fact to him, the method may be of added interest 
and value to readers of the American Machinist. 

The illustration shows the slip jaws used. Thev are 
bolted to the jaw of an ordinary three-jaw chuck. 
For the purpose of illustration, I have shown two jaws 
diametrically opposite, though this of course does not 
occur with a three-jaw chuck. After these slip jaws are 
fitted to the chuck jaws proper, they can be adjusted to 
the proper diameter and machined at A. Jaws bored for 


INDEXING JIG FOR VARIOUS OPERATIONS ON 
REAR-AXLE HOUSINGS 


FIG. 1. 
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12-in. pinions can be used for 10- to 14-in. pinions satis- 
factorily. 1 have used these jaws many years in 
machining gears up to 40 in. in diameter with perfect 
results. 

I inclose also a sketch of a gage used in inspecting 
pinions. It is simply a surface gage with a circular 
base, on which are turned different diameters to suit 
different bores. This tool is very satisfactory, and by 
its use the truth of a pinion relative to the bore can be 
quickly and accurately determined. The needle is first 
adjusted and the base is then revolved in the pinion. 


Indexing Jig for Automobile 
Rear-Axle Housing 


By E. A. THaNTON 


The indexing jig shown in Figs. 1 and 2 was made for 
drilling, reaming, chamfering, spot facing or tapping 
the various holes in an automobile rear-axle housing. 
There are 33 holes in all to be machined in this jig. 

The housing is located in the jig between two sliding 
plugs A and B. The hinged cover C is held down by 
means of two latches D and £. Two large slip bushings 
are shown at F and G. They have large wing-handles, 
so as to be withdrawn easily. The method of locking them 
in place is plainly shown. The indexing lock pins are 
double, in order to engage from eaeh end at the same 
time. They are worked by means of the hand lever // 
through a series of link levers at J, and on the opposite 
end at J. The jig runs on a track, so as to be pushed 
from one machine to the next. For this purpose grooved 
wheels are placed under it, as shown at K and L. 

The opposite side of the jig is shown in Fig. 2. Here, 
10 smaller slip bushings are shown in a circle. They 
are fitted with wing-handles the same as the larger ones 
and also locked in the same way. The jig was made by 
the Gem City Machine Co., Springfield, Ohio. 
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FIG. 2. THE HOUSING HOLDER TURNED OVER, 


SHOWING SMALLER SLIP BUSHINGS 
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Machining Drill Heads 


By E. V. ALLEN 


A multiple drill head in which the spindles are ad- 
justable for various layouts is an entirely different propo- 
sition from one in which the heads are stationary. The 
former, principally suited to small lots of work, may be 
“juggled” until it conforms to the desired layout. The 
latter type, used for machining work in manufacturing 
quantities of an interchangeable quality, must be made ac- 
curately in the first place. The Hoefer Manufacturing 
Co., Freeport, Ill., makes a large number of multiple- 
spindle drilling heads for special layouts. For the pur- 
pose of accurately locating the holes for the spindles, this 
company has fitted two of its regular 32-in. drilling ma- 
chines with special tables. One of the machines fitted 
with a circular table 24 in. in diameter is shown in Fig. 2. 

The method of locating the spindle holes is to drill, 
bore and ream one hole, fit in a hardened and ground 
plug and then with a similar plug in the spindle of the 
machine locate the next hole by means of a micrometer. 


FIG. 1. LOCATING MULTIPLE 
SPINDLE HOLES 


In the view shown, three locating plugs have been fitted 
in, and the spindle of the machine is set for a fourth. 
With this table, spindle holes to be set in a circle may be 
located the corrected distance from the center by first 
locating one hole the correct distance and then rotating 
the table. In this way, only the radial distances need to 
be measured after the first hole is located from the center. 

For convenience on most work, the sliding table is kept 
xet with its center line in line with the spindle center. 
The machine table is carefully braced and leveled to avoid 
springing in any way, and the entire fixture is frequently 
carefully inspected to insure extremely accurate work. 
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FIG. 2. USING THE RECTANGULAR 
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The machine shown in Fig. 2 is fitted with a table 
having both cross and parallel feeds. The table is 22x27 
in., and the holes to be drilled, bored and reamed are lo- 
cated in the same way as on the other machine. The 
machine is shown with a boring tool in the spindle. It 
will be noticed that the machine table is well braced and 
that the work is not only securely clamped to the work 
table, but braced with small jacks at the corners to in- 
sure solidity. 

By using these tables and the plug method of locating, 
the spindles can be depended upon to be in the correct 
location, and holes drilled by the multiple heads will be 
according to the original layout. 


x 
Fatal Shrink Fit 
By F. G. FLICKINGER 


Last Saturday afternoon a local machinist met sudden 
death in a manner that I believe may serve as a warning 
to others engaged on similar work. It was desired to 
fit a new piston rod to a cast-iron 
piston head for a 16x14-in. simple 
high-speed engine. The piston was of 
the ordinary hollow cored variety, 514 
in, thick and divided into six ribbed 
compartments. Each section had 
screwed into it a plug that was after- 
ward sawed off, the holes probably 
being used to remove the core. To 
get a shrink fit, the piston was heated 
outside over a fire to the desired heat, 
it being intended to drive the piston 
rod to a fit in the taper of the piston. 
When all was ready to do this and 
four men were standing close by, one 
man kneeled to turn over the piston. 
Just as he did this, it let go with a 
loud report, one piece tearing off the 
whole side of his face, another break- 
ing an arm and one taking off part of 
his hand. Another man had his arm 
and finger cut, but not seriously. The 
other two were only badly shaken up. 
There must have been some water in- 
side the piston, but just how it got 
there is not certain. I believe that 
turning over the piston was the last 
straw, for no doubt the piece was 
unevenly heated. Perhaps the small 
amount of water, as it hit the hotter 
surface, went into steam and added just 
the pressure needed ‘to break down the 
strength of the casting. Towever, whatever the cause of 
the accident, the experience was costly and shows that 
similar jobs should be handled with the greatest care. 

Repairing Worn T-Slots in a 

Boring-Mill Table 


By Rotanpn V. Hutcuinson — , 

A vertical boring mill, which hae seeh hard service for 
several years, had the T-slots in the table worn quite 
badly. The method of repairing them, shown in the illus- 
trations, was resorted to. 
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The table was removed, set on the planer, and the 
T-slots planed out, as shown in Fig. 1. Carbon tool-steel 
strips were cut 34x14 in. and as long as the T-slot. They 
were made a tight fit sidewise at A and fitted back into 
their seats by wedges at both ends of the slots. While they 
were held back in this way, a 1°/,,-in. hole was drilled 
at each end of a strip. A piece of a big wire nail was 


Original Cored T-Siot, 


FIGS.1 AND 2. REPAIRING SLOTS IN BORING-MILL TABLE 


then driven through both the cast-iron table and the 
tool-steel strips, holding the strips from moving endwise. 
The pull of the clamping bolts also tightens them in 
place. 

Fig. 2 shows the strips in position. Had table bolts 
with finished heads been used for the work in the first 
place, this repair would have been unnecessary. 

® 
Machining Spiral Slots 
By W. C. Mak ey 

The work shown at A in the illustration is to have 

eight spiral slots cut in it. As it is quite small, a 


shaper is used for this operation. The work is mounted 
in the two V-blocks B fastened to the shaper table, 
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MACHINING SPIRAL SLOTS 
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blocks C and D being clamped down on the reduced 
diameter. The V-blocks are not clamped tightly on the 
work, but permit it to rotate freely. 

The bushings £ are piaced on each side of the reduced 
diameter of the work in order to prevent its moving 
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lengthwise. One side of the angle plate F is bolted to 
the under side of the clapper box of the shaper, while 
the tapered plate G is fastened to the other end of the 
angle plate. One end of the reduced diameter of the 
work has previously had a keyway cut in it (for carrying 
a gear), and the index plate H/ is placed thereon, this 
index plate turning with the work by means of a key 
placed in the keyway in the work and in a keyway cut 
in the index plate. 

Kight holes are drilled in the index plate, corresponding 
to the number of grooves to be cut in the work. A bar 
J is fastened at one end by a stud K fastened to the 
shaper table, a hole being drilled in the head of this 
stud, in which is placed a pin holding the bar. A pin 
is placed in J to engage one of the holes in the index 
plate, a small spring (not shown) holding the pin in the 
hole. A screw Z is placed in the end of the V-block, 
engaging a slot cut in the tapered bar, thus guiding the 
bar at its outer end, the head of the screw holding the 
tapered bar on the screw. After one groove is cut, the 
pin in the bar is withdrawn from the hole in the index 
plate; the latter is turned until the next hole engages 
with the pin, thus rotating the work. 

The spiral slot is formed by means of the tapered bar 
(¢ pulling the free end of the bar down, thus partly 
rotating the index plate and the work. A compression 
spring M is fastened to the outer end of the bar and 
also to the top of the shaper table, thus keeping the free 
end of the bar in contact with the tapered bar. 


Emery-Wheel Dresser Guard 
By Joseru K. Lone 


Herewith is shown a guard for an abrasive-wheel 
dresser. In truing up wheels, the operator is in danger 
of getting chips in his eyes. Even if he wears goggles, 
thev are soon nicked up by flying particles. 

The guard consists of a piece of 7g-in. sheet steel of 
the shape shown and about 2 in. wider than the cutting 


GUARD FOR ABRASIVE WHEEL DRESSER 


wheels of the dresser. It is fastened by two 7%;-in. screws 
3-in. long. This guard affords a much needed protection 
und does not in any way interfere with the use of the 
dresser. 

The Lead Resources of the United States are capable of 
meeting consumption, and the production fs limited only by 
the ability of the market to absorb the output from domestic 
mines and from ore and base bullion imported from Mexico 
for smelting and refining. The production of lead in the 
United States in 1880 was 98,000 tons, as compared with 542,000 
tons tn 1914, or about 34 per cent. of the world’s production. 
The increased mine yield has resulted in part from larger 
recoveries of metal by more efficient milling methods. 
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Letters from Practical Men 


Improvised Weight Feed 


The illustration shows an automatic feed which I 
rigged up for a 1-in. machine on a long job of making 
fs-in. pins. The device consists primarily of a 34-in. 
pipe 16 ft. long, with a 14-in. slot at the top. The end 
next the machine is supported by an angle bracket bolted 
against the headstock, this end carrying a bushing of 
approximately the size of the bushing A. A pusher B is 
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IMPROVISED WEIGHT FEED 


made of steel and hardened and is an easy sliding fit 
in the 34-in. pipe. It is held against the end of the pipe 
by means of the weight C acting through the sash cord 
D with the pulleys shown. A pin £ is put in so that the 
pusher is held back to insert a new rod. A weight of 
6 lb. is found necessary to give the desired result in feed- 
ing the bar, a bag of sand being found most convenient 
for this purpose. O. S. MEIER. 
Milwaukee, Wis. 
%& 


Difficult Assembling Operation 


Sometimes an operation that appears to be perfectly 
~imple turns out to be quite difficult. One such little 
operation, which might be said not to be mechanical work 
at all but which had to be done along with other work 
strictly in that field—merely the placing of rubber gaskets 
in recesses provided for them—proved a difficult task. 

The dimensions of the fitting are shown, in Fig. 1, 
and also the gasket, Fig. 2. The device used for the 
work is shown in Fig. 3. The fitting was dropped into 
a pocket of just the correct size, with the drilled end 
toward the hole A. This hole was of the same size as 
the hole on the inner end of the fitting and bell-mouthed 
toward the outer end. It was highly polished, to 
facilitate the forcing of the rubber gasket into position. 

The inserting mechanism consisted of the rod B, of the 
same size as the hole A, and a piece of hardened drill 


rod C passing through the center of B and having a 
head D one-quarter inch in diameter. Over the projecting 
tit of the rod each gasket was slipped, ready to push 
into place. 

The inserting operation was a two-handed job, the 
handle EF serving to push the gasket through the guide 
hole A and partly into the whole in the fitting before 
the head D would finally squeeze through the center 
hole in the gasket. Meanwhile the concave end of the 


Fig.3 The 
Device Used 
for Assembling 


Fig.1 The Fitting 


A DIFFICULT ASSEMBLING OPERATION 


rod B was brought forward, filling the hole completely. 
It pushed the gasket before it and into the recess, with 
the head D on the inner side of the gasket acting as a 
hold-back. The “feel” proved a better guide to the proper 
depth than a stop. When the gasket was felt to line up 
with the recess, a couple of slight back and forth move- 
ments of the rods forced the gasket into place. 

So close was the fit that withdrawing the head D back 
through the center hole failed to displace the gasket. With 
this method a thousand gaskets were successfully inserted 
per day. Donaup A. IAmPpson. 

Middletown, N. Y. 
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Method of Drawing Taper Pins 


In drafting-room practice there arise innumerable 
occasions when it is necessary to draw taper pins. The 
illustration shows a device which has proved useful for 
this purpose. It avoids looking up a table of the pin 
numbers and their corresponding diameters, then the 
conversion to the nearest fractional equivalent, again 
dividing this result in half and laying it out on either 


METHOD OF DRAWING TAPER PINS 
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side of a center line at the proper angle, namely 14 in. 
taper per ft. 

In constructing the device an old triangle or any other 
transparent material may be used. The figures are 
punched, and the lines are drawn with a scriber, then 
blackened with india ink. 

The horizontal lines designated by the pin numbers 
ranging from 00 to 10 are laid off on the line AC, equal 
to one-half their respective pin diameters (large end). 
The line AB is drawn with the same angle as that of the 
standard taper pin. 

When using this contrivance it is only necessary to 
place the horizontal line corresponding to the desired pin 
number on the center line of the shaft and the line AC 
tangent to the outer circle, through which the pin is 
driven. To draw the other half of the pin, invert the 
device, still maintaining the same relation of the line 
AC and the horizontal to the center line of the pin. 

New York, N. Y. EDWARD FIsH. 
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Double Slotting Fixtures 


The illustration shows a fixture I designed and made 
for slotting brass crosshead shoes, two slots at once. The 
fixture is attached to a No. 114 Brown & Sharpe plain 
milling machine. 

The fixture drills and slots both the openings, which 
are 1yg in. wide by 21% in. long, in metal 34 in. thick. 


DOUBLE-SLOTTING FIXTURD 


The fixture can be adjusted to cut from 314-in to 6-in. 
centers and to slot all sizes of shoes. The cutters run 
left-handed. The fixture works very well and has been 
in use one year or more, reducing the time of slotting 
from 7 to 3 min. for each shoe. 


Grove City, Penn. H. W. Barruotomes. 
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Air Pump for Punch Presses 


The illustration is of a device for blowing away the 
work or punchings from the top of the die in blanking 
and forming operations. The fulcrum stud A passes 
through a hole in the end of the shaft on the press and 
is threaded to allow for the adjustment of stroke obtained 
by the threaded rod B. A collar clamped on the end of 
the shaft would also answer the purpose. 

The pump is in position at the side of the press at C. 
Plate EF is screwed to the side of the press and has a hole 
drilled through the center to allow for the extension of 
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clamp D, as shown at F, to take care of the oscillation of 
pump C. 

The device is adjusted so that when the ram is return- 
ing, the plunger is descending, as shown at G. When 
the ram is descending, the plunger is ascending, as shown 
by dotted lines. This may appeal to some as a cheap 
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AIR PUMP FOR PUNCH PRESSES 


contrivance to overcome the annoyance of removing light 

or extremely smal] work from the die by hand, particularly 

when it is not convenient to connect an air blast to the 

press. GrEorGE F. KUHNE. 
Rutherford, N. J. 


Ps 
Stock Stop for Taper Pins and 
Cams to Operate It 


On account of considerable trouble in making taper 
}ins to the proper length, the stop shown in Fig. 1 was de- 
signed for use on a No, 0 Brown & Sharpe automatic screw 
machine. It is fastened to the rear cross-slide, a8 shown. 
It has a spiral face that the stock hits up against when 
fed out. 

The reason for the helical face is to get adjustment 80 
that the pins are cut off to the proper length. It is evident 


I- CRS. CH. 
L.H. Spiral Rise = in 330° 
Lead» 0.3439" 
Gears, 86,40, 64, 100 
Disengage Worm and connect 
direct to Spiral-Head Spindle 


STOP FOR SCREW MACHINE 


FIG. 1. 
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that when the piece ig turned, a point on the helical sur- 
face comes nearer to the spindle, or vice versa, according 
to which way it is turned. The helical provides for about 
vg adjustment, as the high part of the helical surface can 
be turned to the stock, the washer 4 removed and the plate 
put directly up against the cutting-off tool holder, to which 
the helical plate is fastened with the same screw that 
holds the tool. 

Fig. 2 shows a set of cams designed to go with this stop. 
They are different from ordinary pin cams inasmuch as 
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more important parts such as the receivers and the bolts, 
the material used by our own Government in the manu- 
facture of the Springfield rifle, which is known as class 
C steel and has the following chemica] analysis; 


ae Per Cent. 
fangangas Tit oReeehtiel cata ides cis on. B : 
STE eee on Ee IMO oleae ar te ree e ise 
Phocenen eee kas et eee gem x vad to He 
Rie ee ee ot over 
nding ee Not over 0.06 


_ One point in this specification that may be of sufficient 
Importance to warrant further explanation igs the high 


_ manganese content. This element is 
in Most necessary, as it not only increases 
fe. the physical qualities, but neutralizes 


the harmful effects of the phosphorous 
and sulphur as well and tends to make 
the crystals of the steel smaller, so 
x \ that they adhere to each other more 
A oe | firmly. 
‘ Whether components have been made 
| of this steel in its cold-rolled state 
! {or whether they have been forged under 
/ the hammer, it is necessary that they 
, be annealed before machining. To 


e 4 


7 oe ys carry out this annealing process, it is 

Am ——— e- oa. i os i necessary that the steel be heated from 
ee tet Le 10 to 20 deg. above the | : 
Tae Oe Taper Delt top. Taper 0) eg. above the lowest absorp 

1-Std.64¢ Cam Blank 2-6"Std.Cam Blanks tion P oint, or to about 1,285 deg. F. 

Mark: Lead Cutoff Cam shown in Full, Mark, Cutoff This will make the steel easy to work, 

berg gh Maen Lam shown in dotted Lines keep the grain size as small as possible 

Wet 2400 eer and remove entirely the effects of cold- 


FIG. 2. CAMS TO OPERATE SCREW-MACHINE STOP 


they allow the cutoff tool to come back 1% in., permitting 
the stock to pass. The stop is held in this position until] 
the stock ig clamped in the collet. Then it lets the rear 
cross-slide back far enough for the taper turning tool 
In this way the pins are all cut to the exact 
RayMonp W. Beckman. 
Dayton, Ohio. 
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Some Materials for Firearms 


Owing to the demand for certain materials required 
for the construction of war munitions, it has been found 
necessary to arrange for the use of others in order to 
satisfy contract requirements and meet delivery demands. 

Generally speaking, the material that has heen in the 
greatest demand, owing to the numerous large contracts 
which have been placed in this country, is the so-called 
smokeless barrel steel. This material has the following 
chemical analysis: 


Per Cent. 
Ne On Be pete eed Gece o ead ee 0.40 to 0.50 
Bete coetccew rst oe aa 1.10 to 1.20 
Peeper enor ehateda ee et ean ans 0.20 to 0.30 
Se ed ane teeta init opera Not over 0.08 
SPIDEY Gee Acro Reon eee ees Not over 0.06 
This material, used in its untreated condition, which 


is the condition in which it is converted into rifle barrels, 
will possess the the following average physical properties: 
Tensile Strength per Square inch........ 105,000 to 115,000 Ib. 


Elastic limit per square inch...........) 65,000 to 70,000 Ib. 
Elongation in SAD ote cece uueae 0 per cent. 
Reduction of DEO es para tne ewe woes antag os 45 per cent. 


outbreak of the war in Europe, 
American manufacturers of firearms had to a considerable 
extent profited by the experience of the Ordnance Depart- 


ment and adopted for their product, especially in the 


. Tensile strength per Square inch.......... 


rolling or forging. When thus treated, 
this material should possess the follow- 
Ing average physical properties: , fe 

92,000 to 97,000 Ib. - 
55,000 to 60000 Ib. 


About 28 percent. 
About 56 per cent. 


Elastic limit per square inch.......0777 777° 
Elongation in SMe sion ecie t 
Reduction of ROMs ait Seaiciaceia way hades ate a ie 


Owing to the difficulty in obtaining smokeless barrel 
steel in sufficient quantities, some concerns’ have begun 
the use of a 314, per cent. nickel steel for this component. 
The analysis of this materia] follows: 

Per Cent. 


Bsa o in ein tematea rennet ck weydie ret dado cote : 0.40 
Sine tei iradawectiwtene toot co tar nner 0.57 
PRC naeien tere eoevemeed en enede 0.27 
SUS ee erate ranaerg nce soe ee et 0.04 
Nicken oe te eee eae ee - 6.04 

OE) cee a ta aauGinca geben et het eee 3.35 


When heat-treated as follows—heated to from 1,425 to 
1,440 deg. F., at which temperature it is held for 114 hr. 
and then quenched in oil, then annealed at 1,020 to 1,045 
deg. F. and held for 1144 hr., when it is allowed to cool 
with the furnace—its physical properties will be as here 


given: 

Tensile strength per square inch................. 133,000 lb. 
Elastic HMmit per square inch..................... 120,000 lb. 
Mlongation in. 2 Atv cwavec-asecca secs. 20 per cent. 
Reduction of area. iio. oie iace 40 per cent. 


One concern using large quantities of nickel steel in 
the manufacture of firearm components has standardized 
its heat-treatment of this material. The results of this 
standardization, as well as the details of the procedure, 
follow: . 

Nickel steel should always be heat-treated, using a 
pyrometer to check the required temperatures, as a few 
degrees’ variation in the temperature makes a large vari- 
ation in the resulting physical properties. Extreme care 
should be taken in heating nickel steel to see that the 
pieces are heated thoroughly and uniformly throughout. 
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The treatment of nickel steel may be divided into two 
general classes: (1) Those components which can be 
heat-treated after all machining operations are completed ; 
(2) those components which, on account of their liability 
of warping and scaling, cannot be treated after machin- 
ing and must be heat-treated in the bar or forging before 
any of the machining operations are started. 

In the first class the components will be heated to 
1,500 deg. F. and quenched in oil. When cold they will 
be drawn to 600 deg. F. When the components come 
from the oil they should not be “file hard,” but they 
cannot be successfully machined after this treatment, 
which is applicable to such parts as screws, pins, studs, 
etc. Components treated in this manner will have the 
folowing physical properties: 
erate aereeee Ber egtTS meh Apeut 255:000 1B 
Elongation In 2 In....... cece e eee ween About 14 per cent. 

If a piece of steel put through this heat-treatment is 
loaded to any amount below its elastic limit, when the 
load is removed the piece will return completely to its 
original dimensions; but if loaded beyond its elastic limit, 
it will take a permanent set. In other words, the elastic 
limit shows the greatest safe load that can be applied to 
a piece of this steel and is of more practical importance 
than the breaking strength. The elongation is an indica- 
tion of the ductility of the steel, the greater the elongation 
the more ductile being the steel. 

In the second class the material is 
heated to the same temperature as in 
the first class—namely, 1,500 deg. F.— 
and-quenched in oil. When cold it is 
then’ reheated to 1,200 deg. F. Ma- 
terial treated in this way will have 
about 50 per cent.. lower tensile 
strength and elastic limit but consid- 
erably greater elongation. - | 
? In general, annealed nickel steel has 
an“elastic limit 40 per cent, greater 
than‘that of machinery steel. 

In addition to the foregoing mate- 
rials, extensive use is made of spring : 
steel and carbon tool steel in the manu- 
facture of firearms components, and the 
physical properties required in these 
two materials are as follows: 

Spring steel (hardened and drawn to blue): 


About 212,000 Ib. 


eos cee sea nenss 


820,125 Ib 


Tensile strength per \ 

square inch ........ 195,000 Ib. 

Elastic limit per square 
ir iehg fac arias Is ever arta d te 115,000 lb. 


- About 2 per cent. 
Tool steel (annealed): 
Tensile etreneth per 


8 INCH: ose e ek 85,000 lb. 
Elastic Nmit per square 

OU. crc aids Leas Sse 65,000 lb. 

Elongation in 4 in.....About 14 per cent. 


The following shows under what 
conditions nickel steel, spring steel 
and tool steel should be used in the 


where it must be tough rather than hard. Spring steel— 
0.90 to 1 per cent carbon—is used where the component 
is required to take a spring temper or to act as a spring 


es ee 
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AIR PRESS FOR STRAIGHTENING STEEL CAR SHEETS 


production of firearms components in order to obtain the 
best results in the firing and action tests: Nickel stee]— 
3.5 per cent. nickel, 0.30 to 0.40 per cent. carbon—hcat- 
treated, is used where great strength is required, where 
the component must resist compression, shock and vibra- 
tion. where the component must stand heavy blows and 
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in its function and where the component is required to be 
hard as well as tough. Tool steel—1 to 1.50 per cent 
carbon—is used where the component is required to be 
very hard, where it must be hard, but bears very little 
strain or shock, where it must resist abrasion and where 
a sharp edge must be maintained. 

Hartford, Conn. CHARLES F. ScrisNer. 


Air Press for Straightening 
Steel-Car Sheets 


The sketch shows an air press for straightening sheets 
for steel cars. 

The foundation consists of four concrete pillars, on 
which are four 12-in. 2014-lb. channels 11 ft. 10 in. 
long from side to side. On top of the channels are four 
G-in. 1214-lb. I-beams laid in the opposite direction, and 
on these, the cast-iron faceplate 514 in. thick by 6 ft. 
by 8 ft. 6 in. 

The uprights in all consist of eight 8-in. 1114-Ib. chan- 
nel irons, 10 ft. 814 in. long. Two extend up from each 
pier and are on the outside of long channels laid hori- 
zontally and securely riveted to the uprights. A %- in. 
plate is placed between the horizontal pieces to strengthen 
the parts, and the vertical channels are well latticed too. 
The I-beams are held. down on the long channels by a 


[F205 ib it i 
10" long &F i aio o 


30°C.1 Air 
Cylinder 


8-L,125 Ib 


—< 


bolt and two plates, one under the inside flanges of the 
channels and the other on top and extending over the 
flange, or web, of the I-beams. 

The uprights are riveted at the top to the horizontal 
channels in the same manner as at the bottom. 

Four 114-in. bolts support the cylinder. This air cyl- 
inder is 30 in. inside diameter. Air is admitted above 
and below the piston for lowering or raising it. 

Renovo, Penn. Joseru K. Lone. 
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Influence of the Automobile 
on Machine-Tool Design 


On page 81 is a discussion of the “Influence of the 
Automobile on Machine-Tool Design,” which touches 
upon a phase of the machine-tool industry that does not 
seem to have received due consideration in the past. 
While the points brought out cover quite a number of 
the marks left by the development of the automobile 
industry on the design of machine tools, there are several 
other features which I have in mind that may be of 
interest. 

Probably one of the most extensive and far-reaching 
effects of the development of automobile manufacturing 
is the growth of the jig and fixture and other methods of 
securing interchangeability of parts, both as regards 
economy of manufacture and convenience to the ultimate 
purchaser. | 

While the convenient and simple change-speed mechan- 
isms that have been brought to such a high state of 
perfection in the automobile cannot be considered as 
being the one and only cause of the adoption of quick- 
change speed and feed units on machine tools, their 
influence has had a most decided effect. | 

When automobile design was in its infancy in this 
country during the late nineties, ball and roller bearings 
were so unreliable and expensive that their use was neces- 
sarily very much restricted. As the service that these 
types of bearings were required to render was of such 
great severity as regards grit, shock and neglect, it was 
absolutely necessary that great strides be made in their 
manufacture and design. The rapid growth of the auto- 
mobile brought this great new field to the attention of the 
anti-friction bearing manufacturers who, up to this time, 
had produced no ball or roller bearings suitable for any 
service more severe than they might receive in such a 
licht-weight vehicle as the bicycle. As the result of this 
Impetus, these bearings have been brought to an extremely 
high state of efficiency. They are now available, when 
properly mounted, for the most arduous duties that they 
may be called upon to perform in many types of machine 
tools. Advancement along these lines has been slow, but 
constant. 

The rapid increase in the power and speed of motor 
vehicles brought a very important factor to the minds 
of engineers—the fatigue of steel under constant shock 
and vibration. This fact necessitated the cooperation of 
the steel] manufacturers. It gradually led to the alloying 
of nickel, vanadium and = tungsten, thereby greatly 
Increasing tensile strength and the reduction to a mini- 
mum of the effect of continued vibration. About this 
time the increasing use of high-speed cutting steels made 
much greater speeds and feeds of machine tools not only 
desirable, but necessary. The immediate result was that 
euch a great increase of shock, stress and strain was 
imposed that cast iron, cold-rolled and machinery steels 
were not at all suited in many eases to the service they 
were called upon to perform. The alloy steels. developed 


in the first. place for automobile use, were the answer to 
this problem. 

In the early types of machine tools before the advent 
of high-speed steels the matter of lubrication did not 


receive very great consideration. Almost all bearings 
were supposed to receive their proper supply of lubricant 
by the use of an oil can at each individual point once or 
twice a day. As the severity of the service increased, this 
method of lubrication was found to be inadequate. In 
casting about for an answer to this problem the machine- 
tool designer found a suggestion in the multiple-jet, drip 
and automatic forced-feed oiling systems, which were 
being developed to such a great degree in automobile 
design. This feature is a comparatively recent adoption. 

The automobile is a fine piece of machinery, when 
properly built, and no piece of mechanism of its size has 
previously been produced on such a large scale. This 
vast production has necessitated the design of many 
special and automatic machines, which have created a 
new line of thought in the design of machine tools. 

Several of the influences of the automobile on machine- 
tool design mentioned in this article were touched upon 
in the editorial, but I have added points that provide 
further food for thought along the line of the adoption 
of other features of automobile design by the machine-tool 
designer. NorMAN R. Earte. 

Central Falls, R. 1. 
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Mechanical Aids for the 
Crippled Soldier 
The efforts now being made to adapt victims of the 
European War to the new order of things, as brought out 


in the editorial, Vol. 43, page 825, applies no less to the 
victims of industrial accidents in our own country. The 


Gear Lever Fitted 


for Foot Operation 
~~ 


Cam Handle Gear 
Lever as Originally 
Operated by Hand 


DEVICES TO FIT AUTOMOBILES FOR OPERATION 
BY A CRIPPLE 


future of these persons who are deprived of the use of 
an arm or a leg depends on their mentality and their 
willingness to assist themselves and on the amount and 
manner of assistance given them. 
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A man with a slightly deformed hand or limb is often 
seen begging on the street, while another with much 
greater disadvantages holds a position which would seem 
to belong only to a person of sound limb having the use 
of every faculty. That such men should be given the 
advantage of employment on lighter work for which they 
are adapted is obvious. 

Railroads and large corporations have solved this prob- 
lem to a degree, so that positions such as watchmen, 
crossing and switch tenders, and numerous other light 
jobs fall to the lot of the cripples from other departments, 
or to men well advanced in years who have given the best 
of their life to the service. 

However, a large proportion, with proper encourage- 
ment, may still follow their chosen work in the mechanical 
trades; witness the great number of mechanics having 
artificial legs. The ambition to keep active is shown in 
the case of a man injured in a railway accident. 

This man had his left arm amputated near the shoulder, 
thus depriving him of its use in any manner. His right 
hand was amputated and was replaced to some extent by 
a steel hook and an artificial hand. Both legs were ampu- 
tated, fortunately below the knee, the right close to the 
ankle. Artificial legs were applied in both cases. While 
he is as helpless as a babe in his personal care, he is able 
to walk without the assistance of so much as a cane and 
is considered a competent automobile driver, doing a 
renting business. 

The automobile, which is left-hand drive, center con- 
trol, of American make, is fitted especially for his use 
and would be very inconvenient for an able-bodied man 
to handle. The steering is accomplished by the use of a 
steel leather-covered sleeve which fits the forearm, being 
fastened by means of a clamp to the steering-wheel rim 
and having a joint to allow freedom of action. 

This device is fastened about midway between top and 
bottom toward the right, when the wheels are set dead 
ahead. The steering action, except on sharp turns, is a 
slight movement of the forearm to or from the body. 

The clutch and service brake are incorporated in the 
same pedal, which makes easy control possible. The 
emergency brake is of the pedal type and is operated by 
the right foot, as is also the accelerator pedal. 

The spark is what is known as a set spark and requires 
no advance at high speeds. The cane handle for gear 
shifting is cut off and bent at a right angle toward the 
left and fitted with a stirrup. The ease and rapidity with 
which the gears can be shifted by the right foot is sur- 
prising. All switches, door latches and starter buttons 
are fitted with extensions so that they are operated by a 
push from the artificial hand. 

After a demonstration of this kind one ceases to wonder 
at the opportunities open to ambitious crippled men. 

Fresno, Calif. O. D. Carter. 

& 
German Employment Methods 


The recent correspondence dealing with the employment 
methods of American industrial establishments has been 
very interesting. It illustrates clearly the lax methods 
of employing help prevalent in this country and the 
growing demand for improvement. 

Many German methods do not meet the approval of 
Americans, but we certainly must admire the splendid 
structure erected about German industries. The employ- 
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ment of a man in a German factory is considered an 
important event. The German manufacturer does not 
wait for some man to come along and apply for a 
position and then endeavor to ascertain the man’s ability 
by a few questions. The manufacturer applies to govern- 
mental bureaus and is entitled to and receives a thorough 
record, showing the places where each applicant has 
previously been employed. 

A man who wishes to leave his employer is expected to 
give a notice of two weeks or more, depending upon the 
character of work in which he is engaged. Sometimes 
clerks are expected to give three months’ notice. An 
employer who wishes to discharge a man must also give 
a correspondingly lengthy notice. These notices are — 
very formal affairs, and it is usual to go through them 
with considerable ceremony. Ordinarily the employee 
who is about to leave mails his notice, so that the canceling 
stamp of the post office can be submitted as actual proof 
of the time the notice was sent. 

An employer, in discharging a man, must give the 
employee a notice of two weeks or more and then must 
permit him to spend one hour each day in searching for 
another place. The employer is permitted to state what 
hour this shall be, but he is expected to give the employee 
full pay while so engaged. 

The employee who leaves without giving his employer 
due notice as prescribed by the industrial rules will find 
it quite impossible to obtain employment elsewhere. 
Every employer demands references from previous em- 
ployers. The employers are looking after their own 
interests by taking such steps, and this is one point which 
American manufacturers might do well to imitate. 

Americans would probably resist any attempt to intro- 
duce such methods into this country at this time, but all 
must admit that such a system is fair both to the employer 
and to the employee. The employee is guaranteed at least 
a two weeks’ notice and is given an opportunity to find 
other employment before he is thrown on his own 
resources. The employer, on the other hand, does not 
tun the risk of finding his entire factory shut down 
because his help has left him at the invitation of some 
outsider. He does not find a department demoralized 
because some foreman has left to go with a competitor, 
and he has an assurance that a clerical employee who has 
spent some months in learning new duties will not leave 
him before he has a chance to “break in” another clerk. 

Ultimately we may expect some such means of control 
of both elements as now exists in Germany. It is likely 
to be the result of a series of progressive steps, each of 
which throws some of this regulation onto a Government 
commission. W. F. RockwWE Lt. 

Dorchester, Mass. 

Counting the Number of Teeth 
in a Wheel 


A method that I used in finding the number of teeth 
ina gear has not been mentioned in the discussion. Sup- 
pose the number to be 136. I sct a pair of dividers so 
that the points enter two spaces. Then I count the teeth 
between them—say, 7 teeth. Then I mark the start- 
ing space and step around 7, 14, 21 . . 133. By 
counting and adding the remaining three teeth I get 
the total—136. J. SCHWING. 

Buffalo, N. Y. 
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Machinist Instruction in the 
Public School System 


Machinist instruction in public schools is a part of 
the general subject of industrial education. While this 
at the present time is only in its infancy, it is receiving 
the thought of some of our ablest educators. Until the 
various methods of instruction have been given the tests 
of time, we, as individuals, may only express our opinions 
for what they may be worth. 

In continuation of the point raised by George Heald 
on page 122 my own experience indicates that the time 
- limit is an essential element in vocational education and 
in line with commercial practice. It is not necessary or 
possible to make as small an allowance as would prevail 
in a factory; but unless a specified time is allotted for 
each job, the student is apt to get the impression that a 
first-class job is of more importance than time, whereas 
in commercial work the time limit is of equal importance 
on the usual run of shop work. 

It is also found that if a student 1s forced to work 
beyond a certain period on one piece, his interest begins 
to wane and the work becomes distasteful to him; this 
indicates the danger line and is to be avoided. 

Therefore, a reasonable time limit should be set for all 
jobs. As some students are much brighter mechanically 
than others, they will finish their work sooner. When 
the limit is reached, the entire class should be started on 
new work, thus renewing their interest and assuring a 
better grade of work. Upon completion of the second 
piece the slower students should return to the first exer- 
cise, for which they will have a renewed interest, while 
the faster workers will proceed with their third project. 

The slower students will realize their deficiencies by 
this time and will put forth their best efforts to be on an 
equal footing, or nearly so, with the more advanced 
students. Should they fail in this, then the assumption 
will be fairly justified that they are not fitted for that 
particular class of work. WILLiaM J. SANSOM. 

Madison, Wis. 

so 


Economics im the Shop 


Your editorial on page 739, Vol. 43, “Economics in the 
Shop,” is a subject of great importance and one on which 
the writer has spent much thought. The self-evident 
truth, “The greater the production the greater the amount 
available for distribution,” has been presented in many 
forms, and the workmen have been urged to produce and 
to base their demands for compensation upon evidences 
of production. Probably the greatest trouble in England 
today is the limiting of production, which even the 
extremities of the war have not been able to overcome. 
So little is produced that there is little to distribute, and 
England has been obliged to purchase outside articles 
that she should manufacture and to borrow the money 
with which to pay. England has thus mortgaged future 
production and, unless production is increased, will be 
unable to pay off the mortgage. 

However, there is little use of preaching economics to 
the workmen when their everyday experiences contradict 
the teaching. Rate cutting has shown the workmen over 
and over again that a greater production means less for 
themselves. Under such circumstances can anyone blame 
them for limiting production? If a man can get $1 
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apiece for producing certain articles when he makes only 
four of them a day and but 80c. apiece when he makes 
five, why should he make five? Yet this is the kind of 
economics that many manufacturers have been teaching 
the workmen far years. 

Consider an actual example that occurred in a large 
Eastern shop only a few weeks ago: Four pieces for a 
boring-mill operation were ‘put out in the shop at a piece- 
work price of $2:25 each. Every boring-mill operator on 
the day shift refused to touch the job, but a man on the 
night shift took it and completed four pieces in one 
night. 

A few days later 16 of the same pieces came into the 
shop, but carried a price of $2 each. This time everyone, 
including the night man who had taken the former job, 
refused to take the work. After standing in the shop 
for several days, the price was put back to $2.25, and the 
same night man started work on the job. This time the 
job could not be completed in one night and was there- 
fore continued by the day man, but he was able to 
complete only one piece as against four by the night man. 
The day man complained to the night man, who instructed 
him so that he was able to finish three pieces on the sec- 
ond day. Of course, the night man completed the job 
on the third night. 

When payday arrived, the day man received $2.25 for 
the day in which he finished only one piece, but the night 
man added $1.75 out of his own pocket in order that 
his fellow worker might not be short in his pay. Neither 
the workman nor the company was teaching true econom- 
ics, and both teachings were dangerous. The company 
taught that a greater production meant less pay, while 
the workman taught that pay would be given without 
production. The company was at fault in carelessly set- 
ting a rate, in reducing the rate and in not instructing 
the workmen. No doubt the higher officials of the com- 
pany know nothing of this case or of similar instances 
and would correct the evils if known. 

Thousands of cases of rate cutting could be cited, and 
all have tended to teach the workmen to limit production. 
Conditions are rapidly becoming serious, and it would 
pay employers to begin to instruct the workmen in 
economics by showing them that increased production 
means increased compensation. Such practical demon- 
strations constitute the only way in which shop economics 
can be taught, and it behooves manufacturers to begin 
teaching before it is too late. C. J. Morrison. 

New York City. 

ae 
A Lever, Its Fulcrum and the 


Machinist’s Strap 


John E. Sweet’s article on page 163 is a good one and 
ought to attract the attention of employers and foremen. 
From my own experience I wish to say that nine out of 
ten shops have straps such as described by Professor 
Sweet, and nine out of ten machinists and tool makers 
use these straps against their will. They know that they 
are not doing a practical thing; but this kind is all they 
have in hand, and they cannot stop their work to make 
proper ones. They feel that it is up to the shop to pro- 
vide them. Why do not the foremen or employers have 
come of the bovs make up a set of well-proportioned 
straps? Lovis KrvuGeER. 

Chicago, I. 
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Preventing Rod Vibration on 
Automatic Screw Machines 


In the devices shown on page 75 for preventing rod 
vibration Raymond Grant seems to have gone to consider- 
able trouble. Of course, if the machines are in close 
proximity to the office or drafting room, they would have 
to be practically noiseless. 

We have eliminated a great deal of the noise and, at 
the same time, thoroughly protected the corners of square 
or hexagonal rod by a simpler method. The iron 
pipes for holding the metal are removed altogether. In 
place of them are installed long wooden pipes, which are 
obtained from a manufacturer of wooden bushings for 
pulleys. 

Only a small proportion of the work on our automatics 
requires odd-shaped rod, and to this may be due the fact 
that the wood shows very little wear. 

Mr. Grant is evidently using single-spindle machines, 
whereas ours are four spindle. However, that should 
make no difference. H. D. Murpuy. 
Jersey City, N. J. 
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Turning a Large Pulley 


The illustration on page 427 of Vol. 43 reminds me 
of events that happened some years ago, when I was an 
apprentice. The shop was a large and growing one in 
the eastern counties and was managed by one John Buck, 
a very energetic engineer who never stopped at anything. 
Contracts were taken on one after the other, ever grow- 
ing in dimensions and power and requiring larger and 
heavier flywheels, until they grew to such size that the 
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TURNING A LARGE PULLEY 


old flywheel lathes were inadequate. So Mr. Buck set 
to work, with bricklayer and joiner, to rig up a lathe 
that would be suitable for turning flywheels up to 24 
ft. in diameter and weighing 20 tons. 

A pit was dug out some 4 ft. deep by 5 ft. wide and 
about 20 ft. long, the sides and ends being bricked as 
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shown. ‘Two cast-iron guides were placed upon the top 
of each side wall of the pit. These girders weighed about 
2 tons each and were planed on their upper faces, upon 
which two old standards, found in the yard, were 
mounted. These carried a mandrel 8 in. in diameter, 
and upon this was keyed a large spur wheel having double 
flanged arms, to which three dogs were attached, so placed 
as to act as drivers. By means of bushings any wheel of 
8-in. bore or over could be turned upon the same mandrel. 
The drive was through a pinion geared into the large 
spur wheel. The pinion was driven by a wormwheel and 
worm, upon the shaft of which was a pair of 18-in 
diameter tight and loose pulleys driven by a high-speed 
engine. A pair of double slide rests was fitted to each 
end of the pit, resting upon the girders. The traverse of 
these rests was by rack and pinion actuated by a chain 
worked on a crank attached to the end of the mandrel. 
Some hundreds of very large flywheels have been turned 
on this machine. H. MapLETHORPE. 
West Bromwich, England. 
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Side Shield for Emery Wheels 


It has often been mentioned in the pages of the Amer- 
ican Machinist that it is objectional and dangerous to 
grind on the side of an emery wheel. Although this seems 
to be a self-evident truth, very little has been done to 
make a wheel foolproof in this respect. In a recent issue 
painting the side of a whcel was suggested. This method 


SIDE SHIELD FOR EMERY WHEELS 


will work well in a civilized shop, but sometimes an 
inquisitive person will be possessed to scrape off the paint 
and leave the side of the wheel unprotected. 

| The illustration herewith shows a sheet-imetal shield 
for preventing this abuse. It consists of two sheet-metal 
sectors, shaped as shown, fastened to the inside of the 
long arms of the work rest and covering both sides of 
the wheel. As the wheel wears down the work rest will 
be moved in closer; hence the wheel sides will always be 
covered. The shields should be arranged to slide under 
the guard and should be shaped to cover as much of the 
exposed sides of the wheel as possible. 

Bridgeport, Conn. W. Burr BENNETT. 
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February 24, 1916 


Federal Aid for the Promotion 
of Vocational] Education 


Federal Government for the promotion of vocational 
education in the states. The committee accordingly 
Tecommends that the Chamber of Commerce of the 
United States should reaffirm its belief in this principle. 

It will be recalled that in May, 1914, Congress inaugu- 
rated a new series of appropriations to be devoted “to aid 
- useful and practical information on 
subjects relating to agriculture and home economics” 
and made permanent appropriations accordingly. In the 
present year the Federal appropriation is $1,080,000, and 
this is to increase without further action on the part of 
Congress until in six years it will be $4,580,000, at which 
figure it will continue year after year. To each dollar of 
these appropriations the states will have to add at least 
a dollar from their own funds, and the Federal law pro- 
vides for efficient use of the appropriations by preventing 
their investment in buildings or other plant facilities and 
by limiting to 5 per cent. the part that may be spent for 
printing. 


success and national] benefit, for many years assisted the 
states in agricultural instruction. This help, it is 
believed, will develop vocational education much more 
rapidly and effectively than can be done by the states 
alone. It is not suggested that the Federal Government 
should do more than extend its financial assistance and 
its encouragement, which will come from its appropriation 
and from the examples set by the interest shown, 

The administration of the schools is to remain wholly 
in the hands of local authorities, the instructors being 
municipal or state employees instead of Federal. Just 
how advantageous this plan may be remains to be seen. 
It depends so largely on the politics of the state, which 
as a rule, change more frequently than the national 
policies, and may on that account not be entirely advan- 
tageous. 

Instruction that this committee has in mind is of a 
vocational nature for the great number of children who 
now leave school at 14 years of age and go to work. This 
training the committee believes to be imperatively and 
immediately necessary as a distinct Federal asset. The 
committee recommends that the Federal appropriations 
should be allotted among the states on a uniform basis 
and should bear a uniform relation to appropriations 
made by the states for like purposes. 

In order that the Federal Government may have admin- 
istrative means of giving effect to any Federal laws 
making appropriations for vocational education, it is 
recomended that a Federal board be created to administer 
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the Proposed national functions in vocational education, 
this board to be representative in its personnel of the 
Interests vitally concerned and to be given compensation 


committee further recommends that the Federa] board, 
however constituted, should be required to appoint 
advisory committees of five members each, representing 
industry, commerce, labor, agriculture, home-making and 
general or vocational education. The members of these 


kind, the aggregate amount to be spent for all advisory 
committees in any one year might be limited to $50,000. 

No one can deny the advisability of vocational educa- 
tion, but the great difference of opinion comes in deter- 
mining what to teach and how and where to teach it. 
Advocates of the corporation school feel that this is the 
only correct way to teach the mechanical trades and that 
it is impossible to obtain practical results outside the shop. 
Vocation- or trade-school advocates, on the other hand, 
point out that only the very large manufacturing plants 
can maintain schools of this kind and that the smaller 
shops must either give inadequate apprentice instruction 
or draw their boys from the trade schools. Then, too, 
there is a decided difference of opinion as to what kind 
of instruction should be given. 

We believe much good can be accomplished by a suitable 
advisory board, but much depends upon the experience 
of its personnel. If those who are supposed to represent 
vocational education bring to such a committee only the 
usual idea of the schoolmaster, as is so evident in too 
many of the so-called trade schools, we have but little to 
hope for in this direction. We strongly believe that it 


1s fully as essential to have the boy know why he per- 


forms each operation as to learn how to do it, both from 
the viewpoint of making him a better workman and to 
give him an added interest in his work. If we are only 
to teach how an operation is to be performed, this is a 
comparatively small task in most cases, as can be readily 
proved by the astonishingly short time in which ‘an abso- 
lutely green boy will learn to perform a simple operation 
on almost any kind of machine. 

One of the first things to be decided upon is how much 
a hoy is to be taught. If vocational schools are simply 
to train operators for the special machines used in a 


particular locality, it is an easy and uninspiring task. 


But if the schools are to add to the mechanical knowl- 
edge of the country, so as to increase its productivity, 
no matter in what shop a boy happens to find a job, it 
is an entirely different proposition and one which should 
and will attract the attention of the best men. Voca- 
tional education must be conducted along broad, and in 
many cases radical, lines if it is to fulfill its promises 
and he of real value to the country as a whole. 
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The Most Foolish Suggestion 


“It’s a good thing, push it along,” seems to be the 
motto of a few interested persons who are hurrahing 
for industrial preparedness on one side, and on the other 
suggesting that the United States Government should 
buy the jigs, fixtures, cutters, tools and special machines 
now being used in this country for the manufacture of 
munitions for the belligerent nations of Europe. If 
these hints take concrete shape, they will form the most 
stupendous attempt to sell junk to the Government that 
history has ever recorded. The suggestion is “the most 
foolish” one that has been made in connection with Amer- 
ican industrial preparedness. 

The machines, special tools and small tools designed 
to manufacture European ammunition over here are of 
very little use for any other purpose. European muni- 
tions do not correspond with American standards, and the 
equipment now in use to produce them would have to 
be built over and revamped before it could be used for 
American designs. Most of the foreign ammunition 
seems to have been planned by men who had a spite 
' against manufacturers, for much of the machine work 
called for is as nearly impossible of accomplishment as 
can be imagined. As these munitions are being made 
for at least six European governments, there is no such 
thing as standardization. For example, four different 
screw standards are emploved—metric, W hitworth, United 
States Standard and A. S. M. E. Standard. In addi- 
tion there are square and buttress threads and a non- 
descript lot of bastards, without pride of ancestry. How 
can anyone suggest handing down to our posterity the 
equipment to manufacture such a collection of freaks! 

Under no conditions should anyone urge on the Gov- 
ernment the purchase of the special tools now in our 
munition factories, on the plea that some day these tools 
will be of value to the United States. They never can 
be of value. Every dollar spent for them would be worse 
than wasted. It would be far better to squander national 
funds on “pork” than on such jigs and fixtures, 

What should be done is to have sensible ordnance 
experts get tovether with skilled mechanics and design 
sensible ordnance and ammunition that can be manufac- 
tured in sensible machines with sensible tools. Once 
this is done, let the American munition manufacturers 
adapt to make American war material any part of their 
machines and tools that they choose. In this way, and 
in this way only, can the present munition equipment be 
made to serve the interests of the United States. 

a 


Leader and Lead ership 


A party of travelers was sitting in the buffet car of an 
overland train, headed eastward down the mountains, 
The train had been going “steadily by jerks,” 
speak—now running along at a good speed, now standing 
still, now under bare headway, but all the time getting 
farther and farther behind schedule. 

Presently the train, after running for almost ten min- 
utes, came to a stop, with much grinding and whistling 
and general disturbance; then the quiet of the car—a dis. 
gusted sort of quiet—was broken by one impatient 
traveler, who exclaimed, “If that blasted locomotive 


a but get out of our path we could make gocd head- 
way !” 
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This is a true story, but its veracity is not its only 
good attribute. It serves admirably as a parable to 
illustrate a condition that unfortunately obtains in a good 
many businesses, particularly manufacturing businesses, 

If a business is to get anywhere it must advance. If 
it hustles right along, everybody works with a will and 
with enjoyment of the passing landscape—especially 
when passing locals and sidetracked affairs, But when 
the advance is steady by jerks, then instead of vim there is 
sluggishness ; instead of enjoyment there comes disgust— 
real, live disgust that stimulates desire to engage passage 
with a competitor. 

Sometimes there are perfectly good reasons for this 
unsteady sort of advance, and it cannot be helped. Inci- 
dentally, it makes all hands concerned feel much better 
if they know why. But usually it is because of vacillating 
policy—or no policy at all—or of plain ignorance. In 
a manufacturing plant this factor of plain ignorance ig 
@ common one, often accompanied by self-sufficiency— 
ignorance of true conditions in the plant, of the desire in 
the heart of every good mechanic to see things move, 
combined with placid self-sufficiency on the part of the 
management, based on the belief that it is probably the 
best management in captivity. 

Now, if that locomotive really had been taken away, 
the train would have met quickly with destruction, which 
is a way of saying that an enterprise needs a leader. Still, 
there should never be the feeling that the leader is in the 
way ; instead, it should be perfectly plain that the leader 
really leads. 


re 
Lack of Attention to Want Ads 


There has been much discussion of the ethics of firms 
that advertise for men and ask for detailed information 
as to experience, family, etc., and then do not reply to 
applicants. It is discouraging to spend an evening in 
writing a detailed account of one’s experiences and never 
get even an acknowledgment. A letter of this kind means 
much more to a mechanic who is not accustomed to letter 
writing than it may appear to those who simply dictate 
a letter, either to a stenographer or to a machine. After 
a few experiences men become discouraged and then cease 
to apply, often depriving themselves and employers of 
the opportunity for mutual benefit. 

Much unnecessary correspondence on both sides can be 
avoided by being more explicit in advertising. Many ads, 
which almost ask for the color of one’s hair, forget to men- 
tion what type of automatic screw machine is to be run or 
the class of work. Advertisements for pattern makers fail 
to specify whether wood or metal patterns are meant, etc. 

A little more care about the details of an ad, to make 
sure it covers all the points, will often prevent applica- 
tions from those who do not mect the requirements and 
who would not answer if the conditions were made clear. 

There are many good men in the wrong position, 
through no fault of their own, who would be of more value 
to themselves and to others in the right position. It is 
no more a favor to employ than to he employed, if the 
services and remuneration are mutually satisfactory. _ 

By remembering that any transaction of this kind 1s, 
or should be, mutually beneficial and by putting oneself in 
the other fellow’s place, many unpleasant experiences can 
be avoided. 


February 24, 1916 
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Shop Equipment News 


Universal Hoist Controller 


While the form of controller shown was designed 
primarily to meet the requirements of rope-operated 
hoists, it is planned for other classes of service and 
ean be arranged to be operated by a hand lever instead 


UNIVERSAL HOIST CONTROLLER 

Capacity, 5 hp.; maximum amperes, d.c. or primary a.c., 30; 
secondary a.c.. 60; maximum volts, d.c. or primary and sec- 
ondary a.c., 550. 
of by sheaves and ropes. Practically the same controller 
can be used on any kind of alternating-current motor. 

In the design lightness and compactness were of prime 
consideration. The resistance and switch gear are 
mounted in the same frame, and the entire mechanism, 
including terminals and all live parts, is inclosed with 
perforated steel covers. Ball bearings are used through- 
out. The resistance is of the graphite compression type. 

The controller shown represents a line recently devel- 
oped by the Allen-Bradley Co., Milwaukee, Wis. 

=] 


Heavy Horizontal Turret Lathe 


The turret lathe shown in the two views has been built 
especially for adapter and similar shell parts, but can 
be used equally well on other work. 

The same rigid spindle construction is used as with 


the other lathes built by the T. H. Symington Co.,° 


Rochester, N. Y., the turret being arranged on a horizontal 
axis with stops in another turret or circular plate on the 
same shaft. The turret is located in its various positions 
by means of the long grooves on the turret periphery, the 
tools being swung into cutting position by the handles 
on the stop plate. 

Undercutting and cutting off are secured by turning 
the turret after the tool is correctly located. Stops for 
controlling this movement are located on the periphery 
of the stop plate, the turning movement being accom- 
plished by means of the handwheel at the right. The 
tools are fed into the work either by the hand pilot wheel 
or by power, the feed being tripped at any desired point. 

3 


Annular Ball Bearing 


The type of annular ball bearing shown, claimed to be 
capable of sustaining a thrust load of 50 per cent. of the 
rated radial load, without adjustment, is a recent product 
of the Schatz Manufacturing Co., Poughkeepsie, N. Y. 
The arrangement of the outer race, which provides two 


ANNULAR BALL BEARING 


points of contact, is designed to take care of the end 
thrust. By this arrangement, the balls have three points 
of contact, two points in the outer race rings, and the 
third located in the inner race ring as will be scen. 


FIGS. 1 AND 2. TWO VIEWS OF A HEAVY HORIZONTAL TURRET 
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It will be observed that the outer race is in two parts, 
each of which has a curved recess generated on its inner 
periphery, thus forming a raceway for the balls. A 
curved ball track is generated on the outside of the cone 
or inner race ring and is designed to allow precise co- 
axial rotation. The curvatures of the raceways in the 
outer race rings and in the cone are 4 per cent. greater 
than that of the ball. The two point contact of the outer 
race is so arranged that the points are located at a given 
angle at either side of the center line of the bearing while 
the center line passes through the third point of contact 
at the inner race. Diagrammatically, the three point con- 
tact gives a triangular support designed to permit high 
end thrusts. 

The cup rings are a press fit in the outer case and after 
assembling the case is closed over the cups, thus perma- 
nently fixing the interrelationship between the various 
parts of the bearing. The ball separator is made of 
pressed steel and is a self-locking design without rivets. 
All parts of the bearing are made of high-carbon chrome 
alloy steel except the case and ball separator and all the 
parts are heat-treated. Standard dimensions are used 
throughout. 


Duplex Hydraulic Press 


While the press shown was originally designed for 
vulcanizing purposes, other uses will readily ‘suggest 
themselves to prospective buyers. With this type of press, 
the production may be practically doubled while holding 
labor cost down and using the floor space of a single press, 
It is built for 1,500 lb. accumulator pressure, which gives 
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DUPLEX HYDRAULIC PRIESS 


Pressure capacity, 15 tons on each side; rams, 5 in. diam- 
eter, with 44-in. stroke and with spring returns or “pull- 
backs”; platens, 12x14 in. and steam heated through swing 
; die space, 4% in.; height from floor to lower platen, 
3 ft.; height over all, 6 ft. 7 in.; diameter of base, 24 in.; 
weight, 1,450 Ib. 
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15 tons on each side. Either side of the press is operated 
independently, the operations being controlled by means 
of Metalwood single-lever quick-acting operating valves. 
Plain flat platens can be furnished if desired. 
This press is made by the Metalwood Manufacturing 
Cc., Detroit. Mich. 
a 


Bench Taper Gage 


In addition to regular toolroom requirements the form 
of taper gage shown is calculated to be adapted for man- 
ufacturing purposes. 

The method of application is apparent. If desired, 
the head can be readily removed from the post and used 
in a horizontal position on the bench. 

The gage plates are hardened and ground, and the 
clamping screws and nuts are hardened. The base and 


ADJUSTABLE BENCH TAPER GAGE 


Capacity, from nothing to No. 14 B. & S. taper; greatest 
De to center line of gage, 30% in.; least, 23% in.; weight, 


In use, the 
gaging joint can be adjusted to the height of the eyes and 
the gage so placed that the operator may look through it 
toward the light. The plates are sect to a master plug 
guge. 

The gage shown is a recent product of the Hartford 
special Machinery Co., Hartford, Conn. 


Portable Radial Drilling 
Machine 
A portable radial drilling machine, designed primarily 
for drilling, tapping and reaming holes in heavy pieces 
which cannot conveniently be brought to the regular type 
of radial, is the latest importation of the Wiener Machin- 
ery Co., 50 Church St., New York, N. Y. The machine 


Ix made in several styles. 
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Electric Welding High-Speed Steel 
Bits to Mild-Steel Shanks 


By Eruan VIALL 


SY NOPSIS—This article briefly outlines the two 
methods of electric welding of high-speed to mild 
steel for the making of cutting tools. As the vari- 
ous applications at once suggest themselves to the 
practical shop man, no attempt ts made to show 
other than the primary principles. 


Until the recent scarcity and high price of the various 
makes of high-speed steel caused many manufacturers to 
look into methods of economy, few paid any attention to 
the saving possible by using a mild steel for all but the 
actual cutting parts of different shop tools. The clectric 
welding of high-speed steel to mild steel is not new by 
anv means, as a few shops have practiced it for several 
vears. There are two methods employed in the electric 
process—butt welding and spot welding—each of which 


BUTT WELDER WITH WORK IN PLACE 


FIG. 1. 


will be deseribed with sufficient detail to give an idea of 
the saving involved by application of the welding process 
and how the work is actually done. 

The electric butt-welding process is principally em- 
ploved for welding such work as drill bits, reamers, boring 
tools and the like, made of cither carbon or high-speed 
steel, to mild-steel shanks. The process is practically the 
same as for anv ordinary butt welding. lIowever, lathe, 
planer, shaping or other tools of that class may be easily 
made when suitably shaped pieces of high-speed steel are 
at hand. The judgment and commonsense of the shop 
man need only to be exercised according to the steel he 
has, the machine on which the work is to be done and the 
purpose of the tool. Very small or flat pieces, in gen- 
eral, lend themselves more readily to the spot-welding 
process, This, however, as just said, is a matter of good 
judgment, coupled with the machine available. 

A Vollans butt-welding machine with two picces of 
~eel in the jaws is shown in Fig. 1, and a high-speed 
drill welded to a soft-steel shank is shown at .1, Fig. 2. 


At B is a round piece of high-speed stecl welded to a 
soft-steel piece of similar size. ‘The flash left by the ma- 
chine is easily ground off, and it is almost impossible to 
tell where a good weld has been made. The strength, too, 
is all that can be desired. In butt welding two picces of 
round stock of the same size, a “take-up,” or shortening, 


BUTT WELDED HIGH TO MILD STEEL 
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FIG. 3. 


SPOT-WELDING A LARGE TOOL 


of approximately one-fourth of the diameter must be 
allowed for. The time required for welding together two 
pieces of Y-in. round-steel stock is about 10 see., using 
between 15 and 20 kw. 

Larger stock, say 1Y%-in. diameter round or its equivas 
lent in other shapes, requires more time in order to pre- 
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vent burning and to give time to heat up properly. The 
maximum time for 114-in. stock under any circumstances 
should not be over 3 min., costing less than Yc. for cur- 
rent for the weld. The saving in the cost of the tool by 
this process of course varies with the proportion of high- 
speed steel to that of mild steel used. The work, however, 
is not difficult, and any standard electric welder may be 
used, provided it is of sufficient capacity for the sizes to be 
welded. 

The tempering of the cutting part of the tool will vary 
somewhat with the kind of high-speed steel employed and 
the use to which it is to be put. In many cases the high- 


FIG. 4. A SPOT-WELDED TOOL AND ONE READY 
TO WELD 


speed part may be placed in an air blast as soon as taken 
from the welder. In other cases the usual heating meth- 
ods may be employed. Any man at all familiar with ordi- 
nary butt-welding methods will be able to make tools 
with but little experimenting. Even a novice can quickly 
get the “hang” of setting and clamping the pieces and 
watching the heat so as not to melt away part of the steel 
before the rest has time to heat up properly. 

The same general rules that must be observed in regard 
to too rapid heating for butt welding must be applied to 
spot welding. Too 
vapid crowding down 
of the welding points 
may burn holes in the 
steel, cause it to shat- 
ter, or do other dam- 
age. Part of a Vollans 
spot-welding machine, 
made by the Detroit 
Electric Welding Co., Detroit, Mich., is shown in 
Fig. 3. Here the operator is shown holding a tool between 
the welding points, ready to apply the current. This 
same tool after welding is shown at A, Fig. 4. At B is 
shown a mild-steel shank and at C a high-speed steel cutter 
for the same kind of tool. The method of fitting in and 
shaping the high-speed steel bit is of course variable with 
the use to which it is to be put. Side-cutting tools, bor- 
ings tools and others may be as readily made as the type 
shown, as the principle is the same in each case. 

On the particular tool shown, the high-speed steel bit 
is 144 in. wide, 21% in. long and 1% in. thick. The shank 
ia of 1x2-in. cold-rolled steel about 14 in. in length. Those 
so Inclined can figure out the saving on this type of tool 
over one made of solid high-speed steel at the present 
prices ! 

There are two spot welds in this bit, and the actual 
time taken was less than 2 min. The locating of these two 


Either Stellite or 
High-speed Stee! 


FIG. 5.5 METHOD OF SPOTTING 
THE HIGH-SPEED STEEL 
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- spot welds is indicated in the type of tool shown in Fig. 8, 


The beauty of this kind of weld is that very thin pieces 
can be used when properly supported from underneath. 
The kind of steel makes practically no difference, and 
Stellite may be welded in this way as successfully as high- 
epeed steel. 

Thin pieces can be welded quicker than thick ones. 
Stock 14 in. thick may be welded under favorable condi- 
tions in about + sec., using 13-kw. current. Welds of this 
kind will vary in cost according to local conditions, but 
will average about 16 or 17c. per 1,000 welds. It was esti- 
mated at the time the spot welds were made on the tool 
just described that about 20 kw. of current was used, 
though no accurate method of measuring the current was 
at hand. In using a spot welder in this way, water 
should be connected to the machine, to keep the welding 
points as cool as possible and thus avoid burning. Finally, 
let it be repeated again—do not try to heat the work too 
rapidly, but allow it to come up slowly to welding heat. 
The larger the pieces the longer the time required. 


NEW PUBLICATIONS 


LOCATION OF CARBURETION-SYSTEM TROUBLES MADE 
EASY. A chart by Victor W. Page. Published by the 
Norman W. Henley Publishing Co., New York City. ice, 

c. 


This book follows the work of the same author on gasoline 
motors and should help many automobilists to understand the 
anatomy of the gasoline system of their cars. If one’s auto- 
mobile happens to have the type of carburetor shown, together 
with a pressure feed, the information will have a more direct 
value than !f these conditions are different. The troubles 
seem to include about everything but “flooding,” which is an 
exasperating difficulty and one that 1s not always easy to 
remedy. 


VALVE GEARS. By Charles H. Fessenden. One hundred and 
seventy 6x9-in. pages; 171 illustrations; cloth bound. Pub- 
mancd AM the cGraw-Hill Book Co., New York City. 

r ce, . 


This volume is intended to be used as a textbook rather 
than for reference purposes. The Zeuner and Bilgram dia- 
grams are explained and used to illustrate typical valve- 
layout problems. An unusually complete discussion of port 
openings and passage areas is followed by a description of 
the construction and the method of laying out slide, riding- 
cutoff, Corliss and poppet valve gears. Chapters on direct- 
acting pump valves and on shaft governors are also included. A 
short chapter on valve setting gives directions for locating 
the valve by measurement and also a number of indicator 
cards illustrating faulty setting. 


THE GASOLINE AUTOMOBILE—By George W. Hobbs, B38. 
and Ben. G. Elliott, M.E. Two hundred and fifty-three 
pages, 6%x9% in.: 253 idlustrations. Published by 
McGraw-Hill Book Co., Inc., New York. Price, $2. 


This book has been largely prepared from data given in @ 
series of lectures in twenty-three cities in the State of Wis- 
consin during the winter of 1914. The purpose has been to 
give information on the subject of automobiles so that anyone, 
whether he operates a car or not, can understand the mechan- 
ical principles underlying automobile operation. 

The contents of this volume are presented under the fol- 
lowing well-fllustrated chapters: General Construction, En- 
gines, Power-Plant Groups and Transmission Systems, Fuels 
and Carbureting Systems, Lubrication and Cooling, Batteries 
and Battery Ignition, Magneto and Magneto Ignition, Starting 
and Lighting Systems, Automobile Troubles and Remedies, 
Operation and Care. 

It will be thus seen from a résumé of the various subjects 
as given in the contents that the book takes up in detall the 
various elements used on the several types of automobiles, 
leading up to the concluding chapters on automobile troubles 
and their remedy and on the operation and care of the car. 
In the second chapter, under the title of Engines, the theory 
of the gasoline engine is briefly explained. Enough is given 
however, to enable the reader to know the difference between 
two- and four-cycle motors and to what the names refer. 
But the purpose of the book is to teach not the theory of the 
automobile, but rather its practical side. 
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The volume is uptodate, containing good examples of eight 
and twelve-cylinder power plants. The chapters on ignition, 
both battery and magneto, also the chapters on various start- 
ing and lifting systems, are full of valuable information, fill- 
ing a long-felt want in automobile textbooks. 

In the last chapter, on the operation and care of the auto- 
mobile, is given a fund of advice that should prove of great 
value to the reader. The volume as a whole should be of 
great service to anyone interested in automobiles, whether 
or not he operates one. 


POWER, HEATING AND VENTILATION—By Charles L. Hub- 
bard. Cloth; 6x9 in. Part I—-Steam Power Plants. Two 
hundred and ninety-nine pages, 183 illustrations. Price, 
$2.50. Part II—Heating and Ventilating Plants. Three 
hundred and eight pages, 207 illustrations. Price, $2.50. 
Part IIlI—Combined Power and Heatin Plants. Four 
hundred and eight Bases: 220 illustrations. Price, $3. 
Published by the McGraw-Hill Book Co., Inc., New York. 
The three volumes of this treatise consider the design, con- 

struction and management of plants, as indicated by the titles 

given, and are a reprint of a set of three books by the same 
author and with the same general title, which was published 
in 1908 and 1909. The present edition has been rearranged to 

a considerable extent, and a few changes have been made. 

The section on electricity has been omitted and matter on 

steam turbines, power-plant design and economics added. 

Otherwise the original text and illustrations appear to have 

been retained. 

Part I briefly describes boilers, engines and other auxiliary 
apparatus used in the power plant. Part II considers heat- 
ing furnaces and boilers and heating and ventilating systems 
for all classes of buildings. Part III combines the material 
used in the first and second parts. The following review, 
while applying only to Part III, will therefore give an idea of 
the scope of the other two volumes. 

The first chapter includes requirements for heating and 
ventilating office and loft, municipal and factory buildings, 
hotels, hospitals and theaters. 

In succeeding chapters are discussed the relative merits of, 
and data needed to design, steam, hot-water and hot-blast 
heating systems. The methods of calculating and constructing 
systems for transmitting heat from a central station to a 
group of buildings are somewhat briefly explained. The last 
200 pages of Part III are devoted to the uses of power and 
steam in various types of large buildings, the selection and 
operation of boiler plants, use of engines and turbines and to 
a general discussion of condensers, pumps and other auxiliary 
equipment. The book concludes with examples showing the 
methods of calculating operating costs for a technical high 
school, hotel, machine shop and a hospital. 


DESIGN OF STEAM BOILERS AND PRESSURE VESSELS. 
By George B. Haven and George W. Swett. Four hundred 
and sixteen 6x9-in. pages; 197 illustrations; 54 tables; 
clothbound. Published by John Wiley & Sons, Inc., New 
York. Price, $2.50. 

At least three-quarters of this treatise is generally ap- 
plicable to boiler design, while the remainder relates to specific 
design of selected types. The design of water-tube boilers 
has not been included. According to the authors, their pro- 
portions can rarely be determined by calculation, but are 
largely the result of ripe experience and well-established 
precedent. The book opens with a brief review of the present 
status of the industry, considering boiler materials, construc- 
tion, superheaters, grate setting and water circulation. This 
section concludes with a summary of the Massachusetts boiler 
rules directly affecting steam-boiler design. Next comes a 
Giscussion of the stresses in cylinders, spheres, flat plates, 
dished heads and spiral seams. The treatment fs a summary 
rather than a derivation of the best-known methods of calcu- 
lating stresses. The chapter on riveted joints outlines the 
calculation of efficiencies and concludes with tabulations 
showing maximum pitches, efficiencies and calking distances 
for the common joints. <A chapter is devoted to such consid- 
erations as water consumption, fuel combustion, grate sur- 
face, tubes and furnaces and to the general dimensions and 
proportions of boilers. The principles laid down are used to 
work out complete designs of a horizontal return-tubular, a 
dry-back Scotch, a vertical multi-tubular and a locomotive- 
type boiler and a vulcanizer tank. In each case there are 
given: First. general specifications for the particular type; 
next, a complete solution of the problem based on the as- 
sumed data; and finally, the complete calculations and draw- 
ings of the actual apparatus. In addition to the examples of 
the designs of complete boilers, a number of problems are 
scattered through the text to show the use of the formulas 
and data given. A feature that should make the book valu- 
able to those interested in boiler design is the large number 
of tabulations and plots. These ace mostly calculated from 
the formulas, but the former comprise also properties of 
atandard materials of boiler construction. 
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PERSONALS 


Lorenzo S. Waite has been appointed general superin- 
tendent of the Becker Milling Machine Co., Hyde Park, Mass. 

G. Janson representing Aktiebolagat Ryden & Bouthron, 
Stockholm, who has been in this country, sailed for Europe on 
Feb. 17. 


W. Poesse, formerly foreman at the works of the Franz 
Premier Cleaner Co., has become superintendent of the newly 
organized Domestic Electric Co., Cleveland, Ohio. 


Edward J. Muller,.for over 30 years associated with the 
Fuchs & Lang Manufacturing Co., New York, N. Y., most 
recently as treasurer and general manager, has retired from 
active work and will be succeeded by Albert J. Ford, who has 
been associated with the Fuchs & Lang organization for a 
considerable time. 


Emil Galring, recently general superintendent of the 
Baker-Rauch-Lang Co., Cleveland, is now factory manager 
for the Eclipse Interchangeable Counterbore Co., Detroit, 
Mich. C. H. Michell is now office manager for the same 
concern, which recently bought out the Wiard Chuck Co., and 
has established a new shop. ; 


s 


OBITUARY 


QULUUUDILUONOROUUDOODSETRDOCROERORNGROSANGNNGRSTORRCHRReReODAseReARAeReRAeSncenAtacenTTocneoNcecaEsecennesnceentececcracecadentsccscnrscsonsecssuesceccneds, 


Christopher Columbus Bradley, president of C. C. Bradley 
& Son, Inc., Syracuse, N. Y., died on Jan. 29. 

Clifford E. Lipe, for some years associated with the Brown- 
Lipe Gear Co. and the Brown-Lipe-Chapin Co., Syracuse, N. Y., 
died in that city on Feb. 7. 


Walter F. Carr, who was formerly chief engineer of the 
Falk Co., Milwaukee, Wis., and for the past few years con- 
ducted a consulting practice in Seattle, Wash., died in that 
city on Feb. 2. 


BUSINESS ITEMS 


The International Acheson Graphite Co., of Niagara Falls, 
. ¥., has changed {ts name and will hereafter be known as 
the Acheson Graphite Co. 


For the manufacture of fractional horsepower motors for 
light service a number of former employees of the Franz 
Premier Cleaner Co. have organized the Domestic Electric Co., 
Advance Building, Cleveland, Ohio. The officers are: C. A. 
eespinad president; Victor C. Lynch, secretary; H. C. Kellogg, 
reasurer. 


FORTHCOMING MEETINGS 


A course of free lectures on military engineering will be 
given under the auspices of a committee representative of the 
our national engineering societies, Pe ae Robins, Coiner 


and Ardery, Corps of Engineers, U. This course will be 
under the direction of Major-Gen. Leonard Wood and is de- 
signed to assist those who desire to enter the engineering 
battalion which will be formed at append | next summer. 
All engineers interested in preparedness will be welcome, 
but attendance at these lectures does not imply obligation 
to subsequent ee duty. Through the cordial attitude and 
coéperation of the United Engineering Society, the auditorium 
of the Engineering Societies Building has been placed at the 
disposal of the army officers. These lectures will be wien 
eons: having begun on Feb. 14, under the following divis- 
ons: 

Feb. 28, 1916—Field fortifications, sieges and demolitions. 

March 6, 1916—Seacoast defenses and battlefield illum- 
inations. 

March 13, 1916—The construction, maintenance and repair 
3 peas, bridges and ferries; the selection and preparation of 
ords. 

March 20, 1916—The selection, laying out and preparation 
of camps and cantonments: the seryice of general construc- 
tion; and the special services, including all public work of 
an engineering nature which may be required in a territory 
under military control. 

March 27, 1916—The construction, operation and main- 
tenance of railways under military control and the construc- 
tion and operation of armored trains. 


American Society of Mechanical Engineers. Spring meet- 
ing. Apr. 11-14, New Orleans, La.. Hotel Gruenwald. Calvin 
W. Rice, secretary, 29 West 39th St.. New York City. 

American Soclety for Testing Materials. Annual meeting 
June 27 to July 1, 1916, Hotel Traymore, Atlantic City, N. J. 
Edgar Warburg, secretary, University of Pennsylvania, Phila- 
delphia, Penn. 
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IRON AND STEEL 


Pig Iron—Quotations were current as follows at the points 
and dates indicated: 
Feb. 17, 


Jan.14, Feb. 19, 


1916 1916 1915 
No. 2 Southern foundry, Birmingham.$15.00 $15.00 $9.50 
No. 2 X Northern foundry, New York 19.75 19.50 14.25 
No. 2 Northern foundry, Chicago.... 18.50 18.50 13.00 
Benmemer, PIttSDuUren .rcvsassvisess 21.45 « 21.45 14.55 
BAGG. .ICLEUURE <¢> diam worelnoweusas 18.70 18.70 13.55 
No. 2 X, Philadelphia...... nae eea tt aeee 20.00 14.25 
ee Me 6 ee ee ee ee 18.25 18.50 13.00 
No. 2 Southern, Cincinnatil........-. 17.90 17.90 12.40 
Basic, Eastern Pennsylvania........ 19.50 19.50 13.50 
Gray forge, Pittsburgh............. 18.45 18.45 13.45 


Steel Shapes—The following base prices in cents per pound 
are for angles 3 in. by % in. and larger and tees 3 in. and 


larger from jobbers’ warehouse, New York: 
Feb.17, Jan.14, Feb. 19, 
1916 1916 1915 
BLOG! Saree: DEBS .avcc an est. wale scisivie 2.70 2.50 1.85 
Mee? 71'S: BAO aad ceed bre Owen wena ot 2.75 2.55 1.90 
Machinery steel (bessemer)......... 2.70 2.50 1.80 
Steel Sheets—The following are the prices in cents per 
pound from jobbers’ warehouse, New York: 
Feb. 17, Jan.14, Feb. 19, 
1916 1916 1915 
IG. ee. PRs & wcdld.cwwk 6 6 alee mide Saree!’ 3.50 3.35 2.60 
ND UR oo agar Keio bia SW s Rist oles el 3.40 3.25 2.50 
NOG. 22. BOG BS: DIAC. <6 ccnsswetcn gen 3.35 3.20 2.45 
NOS:: 28. SN. 20 DIGEEs <6 Swideaseesnaes 3.30 3.15 2.40 
No. 16 black...... A oe Ee, Si 3.45 8.15 2.35 
Noe 26> DIRS icacca@ nant catousds er 3.35 3.05 2.2 
SUG. (Ra. COMME NG a ahem d. oainds B Srekh terse aca eyare alas 3.30 3.00 2.20 
Gs BS MOLVAUNIBRCE «sda via sebeassusews 5.65 5.50 3.75 
iO. Pe (PRI VERISOR GS 6.5aer swe uhea Sas 0D 5.20 3.45 
IE, 2G - MATE VOREBOG Ss 5 a.i.2 6 aR dda Ss aaraee 5.20 5.05 3.30 
Standard Pipe—On carload lots f.o.b. Pittsburgh, the dis- 
counts follow: 
——Black————.__ -—-Galvanized— 
Feb. 17, Feb. 17, Feb. 17, Feb. 17, 
1916 1915 1916 1915 
¥%- to 2-in. steel butt welded 75% 81% 0919% 7216 Co 
214- to 6-in. steel lap welded 74% 8047 S816 % T2212 % 


At these discounts, the net prices in cents per ft. follow: 
Diameter, In. 


O46 CORRE Ee CET ee Urea 2.88 220 4.66 3.15 
pe ee re en ee ee a ee 4.25 3.24 6.89 4.67 
Ce ee Caylee wie whe a.75 4.38 9.32 6.30 
Ee ara gare a eee ere ee a eae era eee 6.88 o.2h 11.14 7.55 
il, Ree Marae WR pe senha he tet eee 9.25 7.05 14.99 10.15 
A. ARR Teed cE hI ns de BOER. aS 15.21 11.70 24.28 16.70 
Be: © A ey ale cecdga te agate te nee rasa Ailey 19.89 15.25 31.75 21.80 
ee ee ere Cre ere ae 28.34 21.80 45.24 31.00 
Ss. “Gaba aks Me di ae Bie Bite ca 38.48 29.60 61.42 42.20 
Go 6 Seatiieneaiedis Guubera awk oie 49.92 38.40 79.68 04.60 


Swedish Drill Steel—The following prices are base in cents 


per pound to consumers f.o.b. warehouse, New York: 

Carload: lots and. OVER ios es oe hs heed we Fadl ne Oe Boa 6.50 
Over 10 tons, less than carlond...................0 0003 7.00 
Over 1 ton, less than 10..............0. 0.0.0... eee eee 7.50 
Over 500 Ib., less than 1 ton......................02004% &.00 
Less than 500 Ib...... ee ee ee ee ees 8.50 

Hollow steel— 

Carload lots and Over............ 00. ce ee ee eens 10.50 
Over 10 tons, less than carload............. 0.00.00. 008 11.00 
Over 1 ton, tess than 10............ 0.0... 12.00 
Over 500 Ib., less than 1 ton....... 2... 0... ee ee eee 13.00 
e@8s> than: FOO: Weg ysos 65 owed eerily Be Geek de een ee wae 8 14.00 


Swedish Steel Sheetsx—To consumers requiring fair-size 
quantities tool steel sheets sell at l6c. base and spring steel 


sheets at 12c. base. These prices are f.o.b. warehouse, New 
York. 

Swedish (Norway) Iron—This material sells at $4.50 
base per 100 lb. f.o.b. New York. In coils an advance of 50c. is 
charged. 

Bar TIron—Prices are as follows in cents ptr pound at 


the places named: 


Feb. 17, Jin. 20; 


1916 1916 
Pittepureh;. Mil. sew he eG eee RS ee 2.204 2.30 2.10 
IEW > SV OR corgeecice he Gee el a hae Aleve ine fo ca we Dish dees 2.40 2A5 2 POE? OA 
FFOnEONEW YOrkK ¢ 64 240066 eet meieaad ees 2.70 2.504 2.60 


York warehouse 


off list. 


Cold Drawn Steel Shafting—From New 
to consumers requiring fair-sized lots the pri: 
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METALS 


Miscellaneous Metals—The present New York quotations 
in cents per pound, with a comparison of practically a month 


and year ago, are as follows: 

Feb. 17, Jan. 14, Feb. 19, 
1916 1916 1915 

Copper, electrolytic (carload lots)... 27.25* 24.00 14.75 

MCAT! Thal ities wh din ’e A BO Ree ZA AS Mae oe Wale Se ool 42.00 $1.00 36.25 

eT, ae S Rip ne ARH are Ee. Woetwinelnr ene aad 6.30 5.90 3.85 

MDRICGM . o oic a co kad wa a6 hc 2 Sara dora le wera 20.50 17.62% 8.75 

COPPRGE: BUGGIS.,” DASGs a. < 2:00 36 Aw sore 35.00 30.00 19.75 

Copper wire (carload lots)... Foes PA 30.00 15.50 

Emreaus POGE. ‘RANG. 6a%20a< Wawa ela we 37.00 35.00 16.50 

TARE: DING. VARS? 600. ciacdvasecuaas vo 40.00 38.00 17.50 

PCRS HEMDOCE © ca ails tis corte 8s ba ue es 37.00 35.00 16.75 

Solder % and % (case lots)........ 26.50 25.75 24.50 

ST. LOUIS 

Ue, Bae ee -ee ee  ee  e e  e 6.15 5.77% 

PEDOLTOP a o.10-a.os 6000'S b's oe ores ora wis apareloaies 2 6.20 18.50 eo 
*This price prevails for deliveries required up to June. 
Old Metals—In New York, the following are the dealers’ 

purchasing prices in cents per pound: 

Feb. 1 i, 
1916 

CONDSGr, eCaVey’ GNA GHUCIDIC. ceccrazccbraceesedtesecae. 23.00 

CEDOST,. TORT TONG. Were: oh date a wrscas 8d 6 2 OP wws Dae ee 22.00 

Conner. ight And PDOttOMSs: .66.5254 we Ov ide omeaeasanone 20.00 

DG” TRI 2 chan erage eb ee a oar .e co ifeus. bce hua Paha ant tates 5.25 

ORG CEM.“ eceg6 Os ccs eee oe ae Oe ee ee ee el ees see ee 4.75 

SCONE... LORE) gira 5 Soe devel a watchs a wera, Ona awd dra da 14.00 

Pa, DUM RORS x corer Sede a6 GF. eT dae Ora Gates eG alasalo a w.5ie%s 11.50 

No. T-Véelliow FO0) PERSE CUPRINGSG Foes cms ectieeweras 13.50 

BEML 65,5. 06b cos ee elec BAS Ric oe eat bi cee SOE ee eek Bick 13.50 
Monel Metal—The following are the prices in cents per 


pound for mill lengths 8 ft. and over: 


10,000 6,000 2,000 
Lb. Lb. Lb. 500 Lb. 500 Lb. 
ofaSize ofaSize ofaSize ofaSize ofa Size 

and Over and Over and Over and Over and Over 


Less Than 


Size, In. 


Rounds—squares 


19 oe re 31.50 32.00 32.50 33.00 36.00 
“4 to te ee 31.25 31.75 32.25 32.75 35.75 
*e to 1%..... 31.00 31.50 32.00 32.50 35.50 
132 to 2%..... 31.75 $2.25 32.76 33.25 36.25 
Rounds 
3 to 3ym..... 32.50 33.00 33.50 36.00 37.00 
Squares 
DB. Aecete kee 8 ees 32.50 33.00 33.50 36.00 37.00 
Rounds 
34% to 3{2..... 32.25 32.75 - 33.25 35.75 36.75 
Squares 
3,5 to 3it..... Cua 32.75 33.25 35.75 36.75 
Rounds—Squares 
4 tO. 4s ei 33.00 33.50 36.00 36.50 37.50 
5 to 6!e..... 36.00 36.50 37.00 34.50 38.50 
7 36.50 37.00 37.50 38.00 39.00 
Flats . 466 seeews 32.50 33.00 33.50 36.00 37.00 


Flats not rolled wider than 6 in. or less than % in. thick. 


Hexagon bars 2c. per Ib. over corresponding size of round 
rods. 


For cutting to any specified length not shorter than 1 ft. 
add le. per Ib. 


The scrap allowance is 18c. per Ib. delivered at works. 


Copper Bars from warehouse, New York, sell at 39.5c. per 
pound. 


Babbitt Metal—In New 
in cents per pound: 


York, quotations are as follows 


Best grade ..... bi weteit le eat ie eee he EOE dea one wee GO ae ees no @ 60 
CONMMETCHT. £BrAde:. spaces ware bank Seayaled Sate OEY woe ei 25a 30 


Antimony—For spot delivery on Chinese and Japanese 
brands the quotation is at 45c. per Ib., duty paid. a 


Aluminum—Quotations were made in New York as follows 
in cents per pound: 


Nosh) Sireiny 9S 10.299 o sya woe ore ets bole Feat Sao ria 60 
EE Ss CO Oe ose oh ok Bh a plea tas Gah ts ee ea Gh ER eee 264058 
Reimelted Now 22 -QllOY¥ ca 6 ea os 34 OR Nee ewe eee 46@49 


SHOP ACCESSORIES 


or Lag Screwa—Quotations from New York ware- 
from list. This is for fair-sized orders. 


Coach 
house are now 6)°¢ 


Bolt Ends with hot pressed nuts now sell at the base price 
of 50° from list price. This is for fair-sized orders from 
New York warehouse. 


Tap Bolta—The discount from New York warehouse now 
Sell at 20% from list. 
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Machine Bolta—From New York warehouse, the base 
price for fair quantities are as follows: From % in. by 4 in. 
and smaller, 60% off Hist is discounted; for larger and longer 
sizes up to i in. by 30 in., 50% is allowed. At this rate prices 
per 100 are as follows: 


Diameter 


Length, In. ys % & % % 1 In. 
1. oieeaw yee aes $0.68 $0.96 $2.60 iat hae Pe 
Dyk Weave ese Yi hsaterantes 71 1.02 2.79 $4.13 $5.60 : 
DAG. ela Reade Alans, aoe ac .74 1.09 2.98 4.40 5.95 ee 
BOS ces daca lal Gath 'ee yas .78 1.15 3.17 4.68 6.30 $8.90 
OG. eaek een nek « $1 1.22 3.36 4.95 6.65 9.35 


Base prices on other sizes would be as follows: 1% and 1\% 
in. by 3 in. and up to 12 in. take 35% off list. On longer 
lengths a special pound price is quoted. For cold punched 
square nuts, 35% is discounted from lHst; for hot pressed 
hexagon nuts up to 1 in. by 30 in., 45%: up to 1 In. diameter, 
cold punched nuts, 35%. Buttonhead with hexagon nuts, 35% 
off list, as do hexagon head with hexagon nuts. 


Wrought Washere—From New York warehouse, the base 
price on fair-sized orders is $4.50 from list price. At this rate 
the following prices per 100 lb. hold: 


Diameter, In. Diameter, In. 


iG Sadia raed LARS Sean ee ates $9.50 UNG. 28 Sy oe eta a ae eS $4.80 
ee ee ee eee a 7.70 UME Road we aoe ee ee eS 4.70 
Wa De ates Bra hi aca see Siackeg: aye 6.90 re eee re ere 4.60 
My Acct akalan GRiad Be Miedo cae dye 6.00 2%, 2%, 2%..........- 4.50 
rik eae rer aeetant ne as 5.30 3%, 4, 4%, 4% 5.00 
V6. esata ve 2a 4.90 By 3 8 See Ss owe ee ee 4.70 
For cast-iron washers, the base price is $2.50 per 100 lb. 
Carriage Bolta—On % by 6 in. and smaller 60% off list is 
allowed; for larger and longer sizes 50% off list is charged. 


For fair-sized orders from New York warehouse the following 
net prices at this rate would be charged: 


Length, In. y% Ya % Yo % 5% % 
a ne ae ne eee $0.40 $0.56 $0.76 $1.10 Gan.. te di fees 
DOS Beuchat Maia wobec 44 .61 82 §=61.20 et ee eee 
Dee tccalg aremee eee .48 .66 89 861.30 $1.125 $2.875 $4.25 
So Soames ak 52 .70 95 1.40 1.765 3.065 4.50 
Ses. Sees suo et .56 750 06 11.02 1.50) )= 11.955) 3.255) 04.75 


Turnbuckles—From New York warehouse, on sizes smaller 
than 1% in. diameter, 40% off list is charged,.and on 1 up 
to 2 In. diameter 30%. At this rate prices follow: 


Size Size Size 

ee ae $0.24 Te aaron $0.45 ace ree $1.05 
rt Say ae ae a .25 5 ne eee ee 53 ae ee 1.225 
feel Get 87, AM LL, 001% Ol: 1.40 
re .30 VAG pcs a wa es 875 1% .....eee 1.675 
ee 38 1% ........ COE, SB capac eet 1.855 


These prices are for buckles having right and left stub 
ends and with openings between the heads measuring 5% In. 


Rivets—The following are the base quotations for fair 
quantities from New York warehouse: 


Discount 
from List 
Steel and smaller.........cccccccveee Z gina 65% 
TINNCG: 6-25 66s 6 owe eh ee a ernie eke at ayiets ee eee 65% 
Price 
per 100 Lb. 
Button heads, %, %, 1 In. diam. by 2 in. to 5in...... $4.25 
Cone heads, same sizes......... Was dtu Bae Woh eat alae eee wes 4.35 
Extra 
per 100 Lb. 
1% to 1% in. long, all diameters............... nea $0.25 
& in. diameter ......... cee. Sistas Ani Oe ns ge ee geen 0.15 
1% in. dlameter ........... Be Aiaiala etwas eve Wie bite: asa Bote ac ee 0.50 
1 in. lonw and shorter........ ccc cee ec ee eee eeeee 0.50 
Longer. trian 6 Vissi os oes shoe ae wee ey ee ws wee a ed 0.25 
Less. than KGEG@S «ei uie gece hs bob 4 a ews 0.50 
Counterstink Heads .ccivee ee6 ee es eee eee ew e?e 0.50 


Nuts—On hot pressed square nuts $3 off list is allowed 
and on hexagon $3.20. At this rate the base price per 100 lb. 
for fair-sized orders from New York warehouse is as follows: 


Hot Pressed Square Hot Pressed Hexagon 


Short Diam. Blank Tapped Blank Tapped 
a ee ae ee ee $10.00 $12.00 $16.80 $19.30 

igo ec ay ene cae ae ng 9.00 10.50 14.80 16.80 
i eR nae en ee ah 7.50 8.60 10.80 12.40 

eee ee 6.00 6.70 8.00 9.00 
Des ere cinekern oe 5.50 5.90 6.80 7.40 
1y;, 15, 1]%, 2..... 5.40 6.80 6.70 7.30 
Oe bak ete cues cas h.50 6.00 6.80 7.50 
ON nese eee 5.80 6.40 7.10 7.90 


Semifinished nuts are sold at 70 % from list price. 

From New York warehouse on cold punched square nuts 
3 from list is deducted and on hexagon $3.75. The base price 
or fair-sized orders of case-hardened nuts is 70% from list 
price. 


Naila—Wire’ nails f.o.b. Pittsburgh sell at $2.30, galvan- 
ized 1 in. and longer, $4.30, and shorter, $4.80. These prices 
are to regular customers and delivery is made at the mill’s 
convenience. From New York warehouse, wire and cut nails 
sell at $2.70. 


Copper Rivets from warehouse, New York, sell at 25% off 
list and burs at the net list price. 
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MISCELLANEOUS 
Welding Material (Swedixsh)—Prices are as follows in 
cents per pound f.o.b. New York: 


Welding Wire Cast-Iron Welding Rods 


3: Ba, Yor Mey ga, ye... 8.50 % by 19 in. long....... 22.00 
0. 8, sy and No. 10...: 9.25 & by 12 in. lone. 1.1.2: 26.00 
ce re ee ee 10.00 by 19 in. long....... 20.00 
INO kc Sse eto ants whens 11.00 % by 21 in. long....... 20.00 
ve, No. 14 and 44...... 12.00 
NGG TS Societe eee ce 14.00 Vanadium Wire in Coils or 
N01 20. 62 oc oki aetian. 16.00 Sticks 
LS gene dust esw een ee be 15.50 
Special Welding Steel Be tee te 15.00 
Sac aie esos aes elec ne Gat 33.00 Te ane, Sa eael gw lve eal g See uae (a0 
seiateoc guidekolnees dt ohaaes feaeariacs 30.00. ao caret cussccvantod eoay 12,00 
ee eS ee ee re ere 28.00 1%; and larger........... 11.00 


These prices are subject to change according to quantity 
and shipment desired. 


Seamless Drawn Tubing—The base price per pound from 
New York warehouse is 40c. for brass and 4le. for copper. 
For immediate stock shipment 3c. !s added, which gives the 
following quotations: 


r—Copper— Brass —~ 


Feb. 17, Feb. 17, Feb. 17, Feb. 17, 

Diameter, In. 1916 1915 1916 1915 
% to 2%......... ae BASS 4 44.00 21.50 42.00 17.50 
eo eye le ats wescve Gohan mond 44.00 21.50 42.00 17.50 
Oe” Sede Hil Bence Motus le Rone ele 45.00 22.50 43.50 19.00 
, ee eae te a ne ee ee ee eos 46.00 23.00 44.50 19.50 
OU. ait, Siehare xs.ava eral Gow Suid Wea ae 48.00 24.00 46.50 20.50 
he Sain Dries alaspiar sean eeahe x 50.00 25.00 48.50 21.50 
Ge erbea ais eh east beg ane ek a 51.00 28.00 49.50 24.50 
( ee ree oe ce ee eee ae 53.00 30.00 51.50 26.50 
8 pamela ina bca Whe ange nants Bote ek ee 55.10 32.00 53.60 28.50 


Tin Platen—The following prices are in effect from ware- 
house, New York: 


Coke tin plate, 14x20: 


Terne plate, 20x28: 


Base et 
Weight Weight Coating Price 


100-Ib. 200 8 $8.60 IC. 226 20 $13.50 
1.C. 214 8 8.90 I.C. 231 25 14.25 
T. X. 270 8 10.90 ILC. 236 30 15.50 
I. C. 218 12 12.00 I. C. 241 35 17.00 
I.-C. 221 15 13.00 I.C 246 40 19.00 
Zine Sheets—The following prices in cents per pound 
prevail at New York: 
Carload lots, f.o.b. mill........ ee ee ee ee ee a re 24.00 
In casks, New York......cccccccc cc ccs cect recs ceceecee 24.50 
Broken lots, New York...........cccccccceccccccceucs 25.00 


Coke—tThe following are prices per net ton at ovens, Con- 
nellsville, and cover the past four weeks: 


Jan. 29 Feb. 5 Feb. 12 Feb. 19 
Prompt furnace $4.00@5.00 $3.00@3.25 $3.00@3.25 $3.25@3.75 
Prompt foundry 3.50@4.00 4.00@4.50 3.75@4.25 3.75@4.25 


Sal Soda—These quotations are per 100 Ib. at the places 


named: 

IN@W “VOEKS setcd cu aie ie enna Qe ewe EL Se owe BU Re Swe S $1.35 

Philadelphia .......... GecSrias tp'bs lathgN at cE eda 220 ies gh oka oa fas We Pee eh cutee 6 1.10 
Roll Sulphur in 360-lb. bbl. sells in New York at 


$2.25 per 100 Ib. 


Cotton Waasate—In New York, 
pound are as follows: 


White 


the prices in cents per 


9.50@11.50 
6.50a 9.00 


Ce 


Linseed Ofl—Raw, In barrels sells at 77c. per gal. and in 
5S-gal. cans at 87c. Boiled, it is le. per gal. higher. 


White Lead, dry and in oil, in cents per pound sells as 


follows: 

TO0sID:. “KER Sie eu aa dot eka tee oS 5 ee cae Se eS 8.75 
25 1nd GOs te KES ss ad ice Sete SRE See ee kOe wee eS 9.00 
Bee a OR hs. fee. eS eee ee eon en we a eae ees we eae eS 9.25 
T= tO S-1 De (CANS yes os ooh ee C4 NEESER Oe ER ES Se ed 10.75 


Red Lead, dry, in cents per pound sells as follows: 


100-Ib. Keg oop eee eo wooo eeneseee eserves ees eevee en wae eee eoeene 8.75 

25- and 5O-IbD. KeBB... wc ewe eee eens ee ere ere ere 9.00 

1214 -lb. Ker ee ee ee | eoeeveeeeese enor ee es eee eooeneoeoeve 9.25 
In oll, the price in cents per pound {fs as follows: 

100-Ib. keg eeoeeevrvr er vrvevaeeveeeveeeen ee oer oe e@eeevoeeveeneeveeve eoeesee 9.2% 

25- and 50-1b. kegs. een even eanvneeveeeeeeweoeereerere vee eeseevne@ e ee 9.50 

ToAgethe KOR va ee eee ee 4 ook Ae eee Re Lee ee aS BER eS 9.75 
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New and Enlarged Shops 


ee a ee ee ee ee ee eee 


e 
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If you are in need of machinery or supplies, the first thing to do in to consult the Buying 


Section. 


If you cannot find just what you want, send us particulars, and we will be 


giad to publish it free of cost, thus putting you in touch with reliable manufacturers. 


METAL WORHING 


NEW ENGLAND STATES 


Plans are being prepared for the construction of a 2-story 
garage at Auburndale, Mass., for F. W. Norris, 582 Massachu- 
setts Ave., Auburndale. 

W.H. Partridge, 60 Fenway St., Boston, Mass., is construct- 
S30 Ay elias 75x100-ft. garage at Boston. Estimated cost, 


The Keystone Stoker Co. will build a factory on Wells St., 
Greenfield, Mass. 

Plans are being prepared for the construction of a plant 
for the Cowan Truck Co. at Holyoke, Mass. 

The Holyoke Covered Wire Co. plans to construct an addi- 
tion to its plant on Front St., Holyoke, Mass. 

Frank W. Hodgdon will build a 2-story, 60x122-ft. garage 
on Mass Ave., Lexington, Mass. John G. Spofford, 15 Beacon 
St., Boston, Arch. 

Plans have been prepared for the construction of a 4-story, 
50x100-ft. factory at 17 Stewart St, Lynn, Mass., for the 
Campbell Electric Co., Dec. 23. 

Plans have been prepared for the construction of a toerory 
100x140-ft. garage at Methuen, Mass., for Dantel S. Smith, d 
Righ Lawn Ave., Lawrence. Estimated cost, $25,000. 

The Turner Tanning Machinery Co. will bulld an addition 
to its plant at Peabody, Mass. 

The contract has been awarded for the construction of a 
1-story addition to the factory of the Potter Johnson Machine 
Co. at Pawtucket, R. I. 

Work will soon be started on the construction of a 1-story, 
50x100-ft. garage at Providence, R. I., for Daniel McLeod, 517 
Hope St., Providence. Estimated cost, $15,000. 

Plans have been prepared for the construction of a factory 
at Briston, Conn., for the C. G. Garrigus Machine Co. 

Plans are being prepared for the construction of a garage 
at Hartford, Conn., for . W. Walker, 749 Main St., and Rus- 
sell P. Taber, 334 Pearl St., Hartford. Estimated cost, $60,000. 


The contract has been awarded for the construction of an 
addition to the plant of the Blakeslee Forging Co. at Plants- 
ville, Conn. Noted Dec. 2. 

Bids have been rereived for the construction of a 1-story, 
50x80-ft. forge shop at Southington, Conn., for the Blakeslee 
POreine Co., Plantsville, Conn. Estimated cost, $10,000. Noted 

ec. e 


MIDDLE ATLANTIC S8TATES 


The Ward-Leonard Electric Co., Mt. Vernon, N. Y., has 
awarded the contract for a 2-story factory at Pearl and South 
St., Mt. Vernon. 

Plans are being prepared by M. W. De Gaudio, Arch., 1910 
Webster Ave., New York, N. Y. (Borough of Bronx), for a 
1-story garage for William J. Howell Co., 3612 Olinville Ave. 
(Borough of Bronx). Estimated cost, $156,000. 

Alfred Kurowski, care of Underwood Typewriter Co., 30 
Vesey St., New York, N. Y. (Borough of Manhattan), is in the 
market for motor-driven machinery, such as milling machines 
toolmakers’ lathes, bench lathes, drill presses, grinders an 
shapers. 

Plans are being prepared for the construction of a 2-story, 
75x130-ft. garage for David Levine, 834 East 155th St., New 
York, N. Y. (Borough of Manhattan). Estimated cost, $30,000. 


The Paterno Construction Co., 2255 Broadway, New York, 
N. Y. (Borough of Manhattan), contemplates the construction 
of a garage on 67th St. Estimated cost, $60,000. J. C. Watson, 
271 West 125th St., Arch. 

The Genesee Motor Car Co., Syracuse, N. Y., contemplates 
constructing a 3-story garage and showrooms. Estimated 
cost, $50,000. George H. Norris, 430 South Warren St., Syra- 
cuse, is Pres. 

Plans will be prepared by Smith & Henderer, Arch., Sheen 
Bid 6 Atlantic City. N. J., for the construction of a li-story, 
90x250-ft. garage at Atlantic City. 

The Victor Talking Machine Co., Camden, N. J., has awarded 
the contract for a 7T7-story reinforced-concrete factor at 
Camden. Estimated cost, $175,000. Ballinger & Perrot, Phila- 
delphia, Penn., is Arch. Noted Dec. 2. 

The contract has been awarded for the construction of a 
1-story factory for the manufacture of tools at Irvington, 
Tie 000. the Irvington Manufacturing Co. Estimated cost, 

The Detroit Cadillac Co., Newark, N. J.. will construct a 
new garage and showroom on Halsey St., Newark. 


George J. Crosman, Newark, N. J.. has purchased a site on 
Adams St., and will construct a plant for the manufacture of 
automatic machinery. 


Bids will soon be received for the construction of a 1-story, 
20x100-ft. factory at Franklin, Penn., for the Colburn Ma- 
chine Tool Co. Estimated cost, $10,000. S. D. Brady, Frank- 
lin Trust Bldg., Franklin, Arch. Noted Jan. 13. 


The Hamilton Watch Co., Lancaster, Penn., will construct 
an addition to its plant for the manufacture of speedometers. 
Charles F. Miller is Pres. 


The Bronze Metal Co., Meadville, Penn., plans to build an 
addition to its plant. Estimated cost, $80,006. 


The Keystone Forge Co. contemplates constructing a 2- 
story addition to its factory at Northumberland, Penn. Esti- 
mated cost, $15,000. : 


Bids have been received for the construction of a 4-story, 
44x110-ft. factory for the Central Machine Co., 708 Cherry 
St., Philadelphia, Penn. Herman Miller, 1420 Chestnut St., 
Philadelphia, is Arch. 


Bids will soon be received for the construction of a 1- 
are: 120x122-ft. parage at Philadelphia, Penn., for Thomas 
M. Seeds, Jr., 1207 Race St., Philadelphia. Estimated cost, 

The contract will soon be awarded for the construction 
of a 3-story, 60x135-ft. garage for the Shenley Farms Co., 5th 
Ave., Pittsburgh, Penn. Estimated cost, $50,000. 

Fire, Feb. 12, destroyed the machine shop of the Jessop 
Steel Mill, Washington, Penn. Loss, $20,000. 

Plans are being prepared by T. J. Litzleman, Arch., for the 
construction of a 2-story, 60x100-ft. garage for La France 
Garage Co. at Williamsport, Penn. Estimated cost, $25,000. 

The Baltimore Tube Co., Baltimore, Md., has awarded the 
contract for an addition to its plant on Micomico St. Estli- 
mated cost, $100,000. Noted Sept. 3. 


Bids have been received for the construction of a 1l-story, 


45x100-ft. Burae at Baltimore, Md., for Edward Bauern- 
eau 1528 orth Gay St.. Baltimore. Estimated cost, 


Bids are being received for the construction of a 4-story, 
86x188-ft. garage at Baltimore, Md., for the Mid-City Garage 
and Motor Supply Co. Estimated cost, $90,000. Noted Dec. 9. 


The Overland Auto Co., Washington, D. C., plans to con- 
struct a garage and sales room. 


SOUTHERN STATES 


The Noreck Broiler Co., Richmond, Va., will not construct 
a plant at Hopewell, Va., as noted in Feb. 10 issue. 


BE. L. Johnson & Co., Berkeley Springs, W. Va., will build a 
garage. 

The Board of Commerce has arranged for the bullding of 
Bile eee at Keyser, W. Va., for the manufacture of automo- 

e parts. - 


E. E. Birch Son & Co., Inc., Newell, W. Va., will rebuild its 
garage and machine shop which was recently destroyed by 
fire. Noted Feb. 3. 


The Parkersburg Iron & Steel Co., Parkersburg, W. Va., 
will enlarge its bar mill for the manufacture of black and 
galvanized sheets. 


The Globe Automatic Fire Sprinkler Co., Cincinnati, Ohio, 
will build a plant at Wheeling, W. Va., for the manufacture 
of fire sprinklers. 


The Seaboard Air Line Ry., Raleigh, N. C., has awarded 
the contract for shops at Raleigh. Estimated cost, $10,000. 


The Automobile Sales Co., Waycross, Ga., will construct a 
brick fireproof automobile repair shop. 


W. H. Irwin has awarded the contract for a 2-story gar- 
toca livery stable at Birmingham, Ala. Estimated cost, 

The Tennessee Stove Works, Chattanooga, Tenn., has 
awarded contract for 3 brick buildings to be equipped for 
foundry, nickel-plating and storage purposes. Noted Jan. 6. 


The Ashland Steel, Iron and Mining Co., Ashland, Ky., has 
awarded the contract for the construction of an open hearth 
ace pant at Ashland, Ky. Estimated cost, $1,000,000. Noted 

ec. : 

T. W. Minton & Son, manufactrrer of wagon and auto- 
mobile parts and golf sticks, will enlarge its plant at Bar- 
bourville, Ky. 

The American Metallic Packing Co., Lexington, Ky., is in 
the market for 2 large, iron-working planers and small iron- 
working lathes, all second-hand and In good condition. 


MIDDLE WEST 


The Twentieth Century Heating and Ventilating Co. will 
construct an addition to its plant at Akron, Ohio. 


The city of Barberton, Ohio, is in the market for machinery 
equipment for manual training departments of the public 
schools as follows: 24-in. single cylinder surfacing machine 
with motor drive; oilstone grinding machine: 36-in. band 
sawing machine; universal saw bench and countershaft; 16-in. 
hand planing and jointing machine with motor drive; 6 under 
drive speed lathes with motor drive; 1 down draft forge. 


Bids are being received by Guy Tilden Son, Arch., 34 
Schaeffer Blk., Canton, Ohio, for the construction of a garage 
for S. Luntz, 1010 Walnut Ave., N. E., Canton, Ohio. 


February 24, 1916 


Plans are being prepared by William S. Epperson, Arch., 
105 North Cleveland Ave., Canton, Ohio, for the construction 
of garage at Canton for W. J. Oby, 803 138th St., N. W. 


The Upson Nut Co., 1976 Scranton Rd., Cleveland, Ohio, will 
construct a machine shop at Cleveland. 


The Westinghouse BPlectric and Manufacturing Co. will 
construct a l-story, 46x112-ft. addition to its plant at Cleve- 
land, Ohio. Estimated cost, $6,500. 


Plans are being prepared for the construction of d 2-story 
farage at Cleveland Heights, Ohio (Warrensville post office), 
for E. S. Weil. Estimated cost, $15,000. H. E. Srimmin, 2031 
Euclid Ave., Cleveland, is Arch. 

The Capital Motor Car Co. is constructin 
service station and salesroom at Capital an 
Ohio. Estimated cost, $35,000. 


The contract has been awarded for the construction of an 
addition to the assembling plant of the Ford Motor Co. at 


a 2-story garage, 
4th St., Columbus, 


Cleveland and Buckingham Ave., Columbus, Ohio. Estimated 
cost, $150,000. 

H. W. Kindig, 68 East Spring St., Columbus, Ohlo, will 
establish a garage and repair shop at Columbus. 


The €tandard Motor Car Co., 25 North 4th St., Columbus, 
Ohio, has leased property at 4th and Broad St., Columbus, and 
will construct a plant. 

Plans are being prepared for the construction of a 66x 
132-ft. garage on ast 6th St., Covington, Ohio, for the 
Charles Schiear Motor Car Co. 


The Dayton Metal Products Co. contemplates constructing 
on neuron to its plant at Dayton, Ohio. Estimated cost, 

A. L. White and K. T. Agerter plan to construct a plant 
for the manufacture of mountain climbing engines at East 
Lima, Ohio (Lima post office). 

The American Steel Grave Vault Co. will construct an addi- 
tion to its plant at Church and Bloomer St., Galion, Ohio. 


The O. 8. Kelly Co., manufacturer of piano plates, is con- 
structing an addition to plant at Springfield, Ohio. 


The contract has been awarded for the construction of a 
garage at Steubenville, Ohio, for George Sampson. 


We have been advised that the Warren Tool and Forge Co. 
has awarded the contract for the construction of several ad- 
ditions to its plant at Warren, Ohio. Noted Feb. 3. 


The Vandalia Railroad Co. plans to construct shops and 
roundhouse at Bicknell, Ind. Estimated cost, $350,000. F. 7. 
Hatch, St. Louis, Mo., is Ch. Engr. 


Plans are being prepared by J. M. E. Riedel, Arch., for the 
construction of a 90x140-ft. garage at Ft. Wayne, Ind., for J. 
Poinsette, 1016 Maumee Ave. 


Preliminary plans are being prepared by S. A. Craig, Arch., 
Interurban Station Bldg., Huntington, Ind., for the construc- 
tion of a 2-story, 75x150-ft. factory at Huntington for the 
Sterling Metal Co. Estimated cost, $310,000. Noted Feb. 10. 


The Oakes Co., manufacturer of automobile parts, will en- 
large its plant at Indianapolis, Ind. 


Bids have been received for the construction of shops Nos. 
4,6 and 6 at Detroit, Mich., for the Detroit Steel Products Co. 
Estimated cost, $60,000. Smith, Hinchman & Grylls, 710 Wash- 
ington Arcade, Detroit, is Arch. 


Bids are being received for the construction of a 1-story, 
66x100-ft. heat-treating plant at Flint, Mich., for the Buick 
Motor Co. Estimated cost, $9,000. 


Plans have been prepared for the construction of a 2-story, 
70x540-ft. addition to the plant of the W. K. Prudden & Co,, 
manufacturer of automobile wheels, at Lansing, Mich. Esti- 
mated cost, $60,000. 


The Gile Tractor and Engine Co. contemplates construct- 
aoe ae addition to its plant at Ludington, Mich. W. L. Gile 
is Mer. 

The River Raisin Paper Co. contemplates the construction 
of a machine shop at Monroe, Mich. George Woods, East Elm 
8t., Monroe, is Mer. 


Plans have been prepared for the construction of a 1-story, 
60x200-ft. engine treating and assembly plant at Three Riv- 
ers, Mich., for the Sheffield Car Co. Noted Feb. 8. 


The Colonial Manufacturing Co., manufacturer of clocks, 
js constructing a 2-story, 60x64-ft. addition to its plant at 
Zeeland, Mich. Noted Jan. 27. 


The contract has been awarded for the construction of a 
l-story, 75x125-ft. garage for Albert Hollander, 1616 Mil- 
waukee Ave., Chicago, Ill. Estimated cost, $10,000. 


Plans are being prepared for the construction of a eae | 
atage at 761 Taylor St., Chicago, Ill., for Michael Iarassl. 
stimated cost, $10,000. ' 


The contract has been awarded for the construction of a 
1- and 2-story garage at Chicago, I1l., for M. Larussl. Esti- 
mated cost, $10,000. 


The contract has been awarded for the construction of a 
l-story garage at 816 East 55th St., Chicago, Ill., for M. Neylon. 
Estimated cost, $16,000. 


The Rockford Milling Machine Co. and the Rockford Tool 
Co. will construct additions to its plant at Rockford, Il. 


Plans are being prepared for the construction of a 2-story, 
50x100-ft. garage and repair shop at Glenbeulah, Wis., for 
Louis Diehl. 


The Heil Co., 26th and Montana Ave., Milwaukee, Wis., 
manufacturer of structural fron, sheet metal, etc., has in- 
creased its capital stock from $20,000 to $50,000 and plans to 
eee its plant at Milwaukee. Julius P. Heil is Pres. and 
Gen. Mer. 


Plans are being prepared for the construction of a 2-story 
@arage and factory at Milwaukee, Wis., for the Milwaukee 
Dairy Supply Co., 934 13th 8St., Milwaukee. Estimated cost, 
$20,000. Noted Feb. 10. 
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Work will soon be started on the construction of a 72x124- 
ft. machine shop, public garage and factory building for the 
Carter Automobile and Machine Co. at 5ist and National Ave., 
West Allis, Wis. Charles L. Lesser, 599 71st Ave., West Allis, 
Arch. Noted Jan. 13. 


WEST OF THE MISSISSIPPI 


The Fosstom Manufacturing Co. and Carpenter Wing Car- 
rier Co., St. Paul, Minn., have been incorporated with a capital 
stock of $300,000 and will build a factory at 473 North Cleve- 
land Ave., St. Paul, for the manufacture of farm implements. 


Plans are being prepared by W. D. MacLeith, Arch., Sum- 
mitt and Wabash St. St. Paul, Minn., for a 2-story garage and 
machine shop for Mueller Bros., Gaylord, Minn. Estimated 
cost, $12,000. Noted Feb. 10. 

The Mathes Iron and Manufacturing Co., St. Louls, Mo., 
has awarded the contract for the construction of a 1-story 
poundry at 3100-02 North Broadway, St. Louis. Estimated 
cost, $10,000. 

The Motor Instruction and Engineering Co., St. Louis, Mo. 
has been incorporated with a capital stock of $20,000, and 
will equip a plant for instruction and operation, also con- 
struction of automobile, aeroplane and other motors. 

The Muldoon-Mertz Co., St. Louis, Mo., has acquired a site 
at 700 North 1Cth St., St. Louls, for constructing a factory for 
the manufacture of electric signs. 

The Overland Automobile Co., St. Louls, Mo., will const t 
@ new plant. Estimated cost, $250,000. ina 


The eek Carriage and Wagon Co., 914-16 N. Broadway, 
St. Louis, Mo., has leased a 5-story building at 609 North Main 
St., St. Louis, and will remodel same for the manufacture of 
automobile delivery bodies. 


The West Plains Motor Co., West Plains, Mo., will rebuild 
its garage which was destroyed by fire Jan. 15, at a loss of 
$12,000. Willlam McBride is interested. Noted Jan. 27 

Barton Bros., Chickasha, Okla., will increase the capacity 
of its machine shop and garage. 

Fire, Feb. 8, destroyed the shops of the Midland Valle 
R.R., Muskogee, Okla. Loss, $75,006. 4 

The Carhart Motor Co., 218 West 1st St., Oklahoma, Okla.., 
Seon ee the construction of a plant. Estimated cost, 

The Mount Cooper Boller Co., Tulsa, Okla., will construct 
a steel and corrugated iron building. Estimated cost, $5,000. 

W. C. Byington, Tylertown, Miss., has purchased a building 
at Monticello, Ark., which he will equip as a machine shop. 


WESTERN STATES 


The Ford Automobile Co, Detroit, Mich., contemplates con- 
structing an assembling plant at Pocatello, Idaho. 


Fire, Feb. 4, destroyed the plant of the York Electric Steel 
Co. at 24th and York St., Portland, Ore. Loss, $30,000. Leonard 
Schad is Mgr. 

Bids are pee received for the construction of a plant at 
Los Angeles, Calff., for the American Can Co. Estimated cost, 
$500,000. Noted Sept. 30. 

Plans are being prepared by Morgan, Walls & Morgan, 
Van Nuys Bidg., Los Angeles, Calif., for the construction of a 
garage at 11th and Hope St., Los Angeles, for N. H. New- 
mark. 

A permit has been granted to the Moore & Scott Iron 
Works for the construction of a 2-story plant on Adeline St., 
Oakland, Calif. 

The Rudgear-Merle Co. will construct an addition to its 
plant at Bay and Stockton St., San Francisco, Calif., for the 
manufacture of metal beds. 


CANADA 


Fire peceney. destroyed the plant of the Canadian Archi- 
tectural Iron orks Co. at Montreal, Que. 

Fire, Feb. 12, damaged the plant of the Canada Car and 
Foundry Co. at Montreal, Que. Loss, $50,000. 

The Steel Co. of Canada, Hamilton, Ont., has taken over 
the plant of the Gananoque Bolt Co., at Gananoque, Ont., and 
will install drop forging equipment. 

The Oneida Community, Ltd., Oneida, N. Y., will establish a 
plant at Niagara Falls, Ont., for the manufacture of silver- 
ware. <A. Reeves is interested. 

The Canada Pipe and Steel Co., Atlantic Ave., Toronto, 
Ont., plans to construct an addition to its machine shop at 
Toronto. Estimated cost, $38,000. 

The Hamilton Carbureter Co., 635 Queen St., E., Toronto, 
Ont., will build an addition to its factory at Toronto. 

The International Time Recorder Co. of Canada, recently 
organized, will build a plant at Toronto, Ont. F. E. Miller is 
Gen. Mer. 

The Maxwell Motor Co., Detroit, Mich., plans to establish 
a@ plant at Windsor, Ont. 

Robert Reid, Broderick, Sask., is in the market for screw- 
cutting engine lathe, about 18-in. swing, gap bed. 


The Kettle Valley R.R. will enlarge its machine shop at 
Penticton, B.C. J. J. Warren is Gen. Mgr. 


GENERAL MANUFACTURING 


NEW ENGLAND STATES 


The Lewiston Concrete Co. will construct a factory at 
Lewiston, Maine, for the manufacture of concrete blocks. 
Chandler Barren is Pres. 

George E. Kunhardt, manufacturer of woolens, will build 
a 2-story, 60x125-ft. mill at Lawrence, Mass. 

Plans are being prepare’ for the construction of a $-story, 
60x100-ft. factory at Newburyport, Mass... for the N. D. Dodge 
Shoe Co. Edwin 8. Dodge, 15 Exchange P1l., Boston, Arch. 

L. B. Exeans Son Co. will enlarge its shoe factory at Wake- 
field, Mass. 
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The Motor Tire Reconstruction Co., New York, N. Y., will 
fata alas factory at Wakefield, Mass. Thomas E. Dwyer is 
nterested. 


The Hope Mill will construct an addition to its weave shed 
at Providence, R. I. 


The Stanley Bronze Co. will construct a 40x150-ft. factory 
on Holland Ave., Bridgeport, Conn. 


The contract has been awarded for the construction of a 
4-story, 55x60-ft. addition to the factory of the Glastonbury 
Knitting Co. at Glastonbury, Conn. 


MIDDLsT ATLANTIC STATES 


The Hewett Rubber Co., Buffalo. N. Y., will construct a 
Sie cao. factory at 52 Pauline St., Buffalo. Estimated cost, 
12,000. 


The contract has been awarded for the construction of a 
12-story, 106x114-ft. factory for the manufacture of paper 
for Robert Gair Co., 50 Washington St., New York, N. Y. (Bor- 
ough of Brooklyn). 


Preliminary plans have been prepared for the construction 
of a 6-story, 40x97-ft. silk mill for the Tremo:t Silk Mills, 
Park Ave. and Ittner Pl... New York, N. Y. (Borough of Man- 
hattan). Estimated cost, $70,000. Buchman & Fox, 30 East 
42nd St., Arch. 


The Hammerschlag Manufacturing Co., 
manufacturer of wax paper, 
building at Garfield. 


The Alliance Button Co., Inc., Newark, N. J., has purchased 
property at Mechanic and Lawrence St., Newark, and will 
establish a factory for the manufacture of buttons. H. ‘ 
James is Pres. 


A new factory building is being constructed by the Com- 
mercial Paper Box and Envelope Co., Front St., Chester, Penn. 
The Business Men’s Association plans to Construct a mill 
at Christiana, Penn., for the manufacture of silks.  Esti- 
mated cost, $50,000. . 


Fire, Feb. 7, destroyed the factory of the McCreary Manu- 
facturing Co., 17 West 16th St., Erie, Penn., manufacturer of 
paper boxes. Loss, between $30,000 and $30,000. F. N. Me- 
Creary is Mer. 


The New Idea Hosiery Co., Harrisburg, Penn., has increased 
its capital stock $4,000 and will build an addition to its plant. 


Bush & Terry, Philadelphia, Penn., will build a factory for 
the manufacture of rugs. 


The Electric Hose and Rubber Co., 
is building an addition to its cotton mill. 


Nelson F. Brooks, Preston, Md., contemplates establishing 
@ cannery at Hagerstown, Md. 


The Sockett Fiske Co., Washington, D. C., has awarded the 
contract for its 3-story factory at 919 East St., N. W., Wash- 
ington, for the manufacture of wholesale and retail paper and 
bookbinders. Estimated cost, $30,000. 


Garfield, N. J.., 
will construct a new chemical 


Wilmington, Del., 


SOUTHERN STATES 


The Board of Commerce contemplates building a creosotal 
plant at Keyser, W. Va. 


The Wheeling Tile Co., Wheeling, W. Va., has awarded the 
S12 000. for a 2-story addition to its factory. Estimated cost, 


The Acme Hosiery Mills, Ashboro, N. C., will build an addi- 
tion to its plant. 


The plant of the Orangeburg Fertilizer Co., Orangeburg, 
S. C., recently destroyed by fire with a loss of $100,000, will 
be rebuilt. oted Feb. 10. 


MIDDLE WEST 


The contract has been awarded for the construction of a 
1-story addition to each of the 8 units of the plant at Akron, 
$500 060, the Firestone Tire and Rubber Co. Estimated cost, 


G. M. Linthicum is interested in the organization of a 
company with a capital of $100.000 for the purpose of con- 
structing a plant at Akron, Ohio, for the manufacture of 
rubber gloves. 


The Norka Rubber Co., recently incorporated, plans to 
establish a factory at Akron, Ohio. W. C. Washburn is Pres. 


The Kelly-Springfield Rubber Co., Akron, Ohio, has pur- 
Maree a site at Barberton, Ohio, and plans to construct a 
plant. 


The contract has been awarded for the construction of 
a plant at Cleveland, Ohio, for the German-American Portland 
Cement Co. Estimated cost $250,000. 


Bids are bein received by the Osborn Engineering Co., 
740 Engineers’ Bldg., Cleveland, Ohio, for the construction of 
a 4-story, 50x180-ft. addition to the factory of the Glidden 
Varnish Co. at Cleveland, Ohio. 
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The Cincinnati Rubber Co. plans several additions to its 
plant at Norwood, Ohio. Zettel & Rapp, Cincinnati, Arch. 


The Salem Rubber Co., Salem, Ohio, is in the market for 
machinery. Estimated cost, $30,000. 


The Ohio Chemical Co., recently organized, has pur- 
chased the plant of the W. H. Moores Lime Co. at Springfield, 
Ohio, and will construct 2 additions. 


The Indianapolis Glove Co. contemplates butlding a fac- 
tory on North Liberty St., Indianapolis, Ind. 


The Solvay Process Co., manufacturer of chemicals, plans 
to build a 3-story factory on West Jefferson St., Detroit, Mich. 
Estimated cost, $12,000. 


Plans are being prepared by C. A. Fairchild & Son, Arch., 
for the construction of an addition to the plant of the Kala- 
mazoo Sled Co. at 3rd St., Kalamazoo, Mich. Estimated cost, 
$20,000. William E. Kidder, Secy. 


The contract has been awarded for the construction of 
an addition to the plant of the Barrett Manufacturing Co., 
manufacturer of coal tar products, at Sacramento Ave. and 
29th St., Chicago, Ill. Estimated cost, $35,000. 


Plans are being prepares by Hilton & Sadler, Arch., 403 
Jackman Bldg., Janesville, Wis.. for the construction of a 
4-story, 80x144-ft. factory at Sheboygan, Wis., for the John 
C. Nicholas Harness Co., Janesville. stimated cost, $25,000. 


Plans are -being prepared for the construction of a 3- 
story, 50x120-ft. factory at Waupun, Wis., for the Paramount 
Knitting Co., Chicago, III. 


WEST OF THE MISSISSIPPI 


Work will be started on the factory for the Des Moines 
Hosiery Mills, Boone, Iowa, in about 60 days. Estimated cost, 
$20,000. Noted Jan. 27 


The International Shoe Co., St. Charles, Mo., plans to build 
an addition to its plant. Estimated cost, $30,000. 


The American Manufacturing Co., St. Louis, Mo., has 
awarded the contract for a 1-story factory at 1032 South 11th 
St., St. Louis, for the manufacturing of bagging and cordage. 
Estimated cost, $13,500. 


The Booth-St. Louis Fisheries Co., St. Louis, Mo., will build 
a 2-story addition to its cold-storage plant. 


The Hamilton-Brown Shoe Co., St. Louis, Mo., contemplates 
constructing a branch factory. 


The Lowell Bleacheries, 807 Laclede Ave., St. Louis, Mo., 
has increased its es rete $400,000, and will build and equip a 
3-story plant in St. Louls. Noted Dec. 16. 


The Monsanto Chemical Works, St. Louis, Mo., plans addi- 
tions to its plant. Estimated cost, $200,000. 


The Southwestern Engineering Co., 525 Littlefield Bldg., 
Austin, Tex., contemplates installing machinery for the manu- 
facture of ammunition and reloading shells. 


The Pierce-Fordyce Oil Association will enlarge its re- 
e100 080 at Ft. Worth and Texas City, Tex. Estimated cost, 


The Consumers’ Refining Co., Cushing, Okla., contemplates 
installing a lubricating plant in connection with its refinery. 
Cc. B. Shaffer is interested. , 


The Morris Co. will build an extension to its plant at 
Oklahoma, Okla., for the manufacture of oxygen. 


WESTERN STATES 


We have been advised that the contract has been awarded 
for the construction of a plant near Astoria, Ore., for the 
Warrenton Clay Co. Estimated cost, $85.000. Noted Feb. 3. 


The contract has been awarded for the construction of 
additions to the plant of the Hawley Pulp and Paper Co. at 
Oregon City, Ore. Estimated cost, $750,000. Noted Dec. 30. 


The California Door Co., San Francisco, Calif., plans to 
construct a plant at Diamond Springs, Calif., for the manu- 
facture of box shooks, door stock, etc. 


Plans have been prepared for the construction of a 3-story 
factory at Cheney St. and Santa Fe Ave., Los Angeles, Calif., 
for the Van Vorst & Berman Co., manufacturer of furniture, 
1333 East 6th St., Los Angeles. Noted Dec. 30. 


The Hercules Powder Co. plans to build a plant in the 
vicinity of San Diego, Calif. 


Work has been started on the construction of an electro- 
chemical plant at Pittsburg, Calif. Estimated cost, $500,000. 
Mortimer Fleischacker, 2418 Pacific Ave., San Francisco, is 
interested. 


CANADA 


C. Decarie, of the Imperial Munitions Committee, fs inter- 
ested in the organization of a company for the construction 
of a factory at Notre Dame de Grace Ward, Montreal, Que., 
for the manufacture of fuses, etc. " 


The Dunlop Tire and Rubber Co. contemplates constructing 
an addition to its factory on Booth Ave., Toronto, Ont. 
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6" Heavy Lathes 
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Equipped with quick- 


change gears. Bed-length to suit requirements. 


Specifications, Delivery, Prices, Etc., Promptly Furnished on Request. 


Pond Lathes possess all features required for efficient maximum 
output, without sacrificing simplicity of design. The weight is 
ample and carefully distributed, as our long experience has taught 
to be essential. The spindle bearings are large and bronze lined. 
The carriage has an exceptionally large bearing on the bed. As 
the tool does not overhang the bed the full driving power can be 
used in turning work of the maximum swing. 


By simply tightening up the small hand-wheel in the proper 


Niles-Bement-Pond Co. 


direction, the cross or longitudinal feeds are thrown in and only 
one can be in operation at a time. The feeds can be reversed at 
the carriage. The feed and screw cutting mechanisms are inter- 
locking so that both cannot be engaged at the same time. 


On motor-driven lathes the speed may be varied through a wide 
range by the handle on the right side of the carriage. Thus the 
operator does not have to leave his work and is more apt to use 
the proper speed for his job. 


111 Broadway, New York City 
25 Victoria Street, London, S. W. 
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of operating each tool per hour. The importance of 
this knowledge will be veadTly appreciated when it is 
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machinery to workmen’s wages is itn most cases equal 
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used to set machine-hour rates in a shop department 
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is reduced to its simplest form and the involved solu- 
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signing calculations. The charts cover the common 
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Talks With Our Readers 


By the Publisher 


NE of the most fascinating facts 
of zoology is that of Protective 
Coloration. 


This is the principle by which the 
creatures of the wild are guarded 
from their enemies by their own 
color—the principle by which cer- 
tain tropic treetoads are mottled 
like the bark on which they live; 
by which tropic butterflies in re- 
gions where butterflies have many 
enemies are splotched with the 
colors of the leaves among which 
they flit; by which the partridge 
and deer turn red in autumn, and 
the rabbit white in winter. This 
coloration is not only protective 
for defense, but also for attack-—as 
with the tiger’s perpendicular yel- 
low and black stripes which con- 
ceal him among the upright reeds 
of the jungle. 


The human animal, too, has seized 
hold of the idea. He paints his 
battle-ships gray to merge with 
the gray of the sea; he clothes his 
armies in yellow khaki which at 
a distance across a country-side 
becomes almost invisible in the 
sunlight. 


Protective Coloration is a phase 
of things where the individual 
counts for nothing; where the mass 
counts for all. 


But in modern commercial life the 
conditions are reversed. The in- 
dividual counts for everything; not 
the man who most resembles his 
background, who is most like his 
neighbors, who survives; but the 
man who is most different from his 
neighbor. 
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The vital breath of commercial suc- 
cess is individuality. 


The man who has something differ- 
ent to say, to sell, and who doesit 
in a new way, is the man who wins. 
The man who disbelieves in adver- 
tising belongs to that former age 
where individuality was a handicap, 
not an asset. Whether he realizes 
it or not, that man believes in sub- 
merging himself in his background. 
Not a strikingly apt way to win suc- 
cess these days, is it? 


Along with him, there is a type of 
business man who has another reason 
for not wanting to loom out from 
his neighbor. He’s the fellow whose 
product wouldn’t bear spotlight 
scrutiny. He’s got good cause to 
fight shy of advertising. 


And there’s another non-advertiser 
who is worse even than he who sells 
an inferior product as a first-class 
product—this is he who leeches off 
of his neighbor’s publicity; who, ly- 
ing low and without spending a 
shekel, grabs a big share of the re- 
ward coming in from the other man’s 
campaigns. 


But the man who advertises plunges 
into the great every-wight-for-him- 
self fight of today—determined, un- 
afraid. He knows himself and his 
goods and has confidence therein. 
He is protected by individuality. And 
as he advertises, the advertising it- 
self develops and intensifies his sense 
of and his need for still greater indi- 
viduality in his product. 


You can bank on the advertised pro- 
duct. The advertiser must make good. 
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Manufacturing British 18-Pounder 
High-Explosive Shells--V 


By E. A. SUVERKROP 


SYNOPSIS—After the bases have been faced off, 
the shells are trucked to the banding department, 
where the copper driving bands are assembled on 
the shell bodies and pressed into the driving-band 
recess. Then the bands are turned to correct di- 
ameter and shape with a formed tool. This work 
comprises the last real machining operation. 


The machine equipment here consists of two triple- 
cylinder hydraulic pumps, an accumulator to give a pres- 
sure of 1,200 lb. per sq.in. and two banding presses—one 
built by Lymburner and the other by the West Tire Co. 
The Lymburner press is shown in Fig. 53, with a shell in 
place in the closing dies. Under normal conditions only 
one set of the pumps and one of the presses are in use at a 
time, the others being kept in reserve in case of a break- 
down. 

To the right in Fig. 53 is one corner of the assemb- 
ling bench. This bench is about 4 ft. wide by 10 ft. long 
and accommodates the assembler, who prepares the work 
for the men who serve the banding press. 

The shells, as previously stated, are trucked to the 
department. The copper bands come in boxes from the 
copper mills, Two sizes of boxes are used, holding 700 
and 1,000 bands respectively. The dimensions of the cop- 
per bands are as shown in Fig. 54. The banding gang, 
when everything is going right, consists of three men. 
One man assembles the copper bands and the bodies of 
the shells, and two men handle the shells into and out 
of the banding press and operate it. When the gang is 
working, the operation is about as follows: 

A number of copper bands from one of the boxes are 
dumped on the assembling bench. The truck boxes with 


FIG. 53. THE COPPER-BANDING PRESS 


the shell bodies are placed conveniently for the band 
assembler. He takes a shell from a truck box and a copper 
band from the pile on the bench. Laying. the band on the 
bench, he enters the base of the shell into it. Owing to 


*Previous installments appeared on puges 1, 45, 145 and 
321. Copyright, Hill Publishing Co., 1916. 


the way the copper bands are shipped and to the fact 
that they are annealed dead soft, they are usually enough 
out of round to cling to the shell. The assembler then 
raises the shell and the band, which clings to it. With 
the shell as a ram he bunts the band on the base of the 
shell, using the bench to bunt it against. When the 
band is as far on as it can be driven in this way, he lays 
the shell on its side and taps the band lightly with a 
hand hammer at several places on its perimeter, to ex- 
pand it slightly so that it can be slipped along the body 
to its position over the driving-band groove. It is a 
fairly snug fit sidewise in the groove; but as it has been 
expanded sufficiently to pass over the body, it will not 


FIG. 64. ROUGH COPPER DRIVING BAND FOR 18- 
POUNDER HIGH-EXPLOSIVE SHELL 


remain in position in the groove. To assure that it 
remains in place till it is compressed, the assembler closes 
it into the driving-band groove at two diametrically oppo- 
site places by blows with the hand hammer. He then 
stands the assembled shell and band on its base in a 
position convenient for the operator of the banding press. 

The banding-press operator takes the shell and centers 
it base downward in the dies of the press. He then opens 
the operating valve, which causes the six dies, connected 
with the six cylinders of the press, to close on the driving 
band and force it into the driving-band groove. ‘The oper- 
ating valve is then reversed, and the dies open. As soon 
as the work is clear of the dies, the operator gives the shell 
a slight turn, approximately the twelfth part of a circle, 
so that the ridges formed on the compressed band between 
the dies in the first squeeze are about in the centers of the 
individual dies. The work is then given a second squeeze. 
After the second squeeze, the bands are given the hammer 
test, the work is credited, and the shells are trucked to 
the band-turning lathes, which are located near the band- 
ing presses. A banding gang has assembled and pressed 
copper bands on 3,300 shells in 10 hr. This production 
is much higher than I have seen mentioned in the litera- 
ture on the subject. It is, however, correct. 

One of the original band-turning lathes is shown in 
Figs. 55 and 56. The arrangement of the tool holder on 
the lathes now used is slightly different, as shown in 
Fig. 5%. The taper of the jaws and the pitch of the 
thread on the chuck are such that it is self-closing. The 
operator places the base of a shell in the jaws of the 
chuck and brings the cup tail center up against the nose 
of the shell. The lathe is then started. The inertia of 
the shell and the friction cause the chuck jaws to tighten 
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FIG. 66. TURNING THE COPPER-DRIVING BAND 


themselves automatically on the base of the shell. The 
operator feeds the tool in to the stop. As soon as the 
stop is encountered, the tool is withdrawn. 

The tool leaves a slight burr on the edge of the copper 
driving band. This burr must be removed with a band 
scraper, shown at B, Figs. 55 and 56. In the old type 
of band-turning lathe the scraper rest was separate, as 
shown at A in Fig. 55. The operator placed it over the 
top of the tool post, as shown in Fig. 56, when he was 
ready to scrape the burr off the edge of the driving band. 
The present type of scraper rest is shown at A, Fig. 57. 
It is pivoted and remains on the tool post above the tool 
while the band is being turned. 

A mere touch on the edges of the copper band removes 
the burrs. Owing to the fact that the copper is turned at 
a much higher speed than would be possible with stecl, 
the formed tool is made slightly narrower than the copper 
band, so that there will be no chance of the tool coming 
in contact with the steel body of the shell and thus destroy- 
ing its edge. After scraping, the chuck is opened with a 
pin spanner, the shell taken out and the gage passed over 
the band by the operator for the only and final inspection. 


OPERATION 32: BANDING 


Machines Used—tTriple-cylinder hydraulic pumps; accumu- 
lator; banding press A. 

Fixtures and Tools—Bench B; hand hammer C. 

Gages—None. The hand-hammer test is used on the bands. 

pl Ogucuon-, Eten one banding press and three omen, 
per hr. 


References—Figs. 53 and 54. 


FIG. 66. SCRAPER REST READY TO REMOVE BURR 


The speed at which driving bands can be turned de- 
pends on the skill of the individual operator, and _ this 
varies between wide limits. On the day when the 3,300 
shells were banded three workmen turned the bands of 
these shells at the rate of 1,100 eachin 10 hr. This output 
means that besides turning the bands each man raised 
and lowered for a distance of approximately 4 ft. 16,500 
Ib. of shells in 10 hr. Those familiar with the diffi- 
culties of turning copper will appreciate this performance. 
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OPERATION 33: TURN COPPER BAND 


Machines Used—Lathes. 

Tools and Fixtures—Special collet chuck; cup center for tail- 
stock; formed tool A; scraper rest B; scraper C, 

Gages—Gage D from rib to base; EK, form of driving band; 
F, outside diameter of driving band; high and low gages 
Gand H for rib; ring gage I, base of shell; low snap gage J 
for driving band; K and L, high and low for groove in 
driving band. ; 

Production—One machine and one man, 110 per hr. 

Note—Soluble oil and water used as lubricant. 

References—Figs. 55, 56, 57, 58; and for position of inspector’s 
stamp see standard marking chart, Fig. 10. 
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FIG. 67. DETAILS OF BAND-TURNING LATHE ACCESSORIES 


High-speed steel is used at the Dominion Bridge Works 
for the formed tools for turning copper driving bands. 
The contour of the form-turned driving band is shown in 
Fig. 58. The life of a tool is dependent on a number 
of factors and therefore varies greatly. From 100 to 430 
copper bands have been turned by a tool at one grinding. 
As it must be kept very keen, the operator touches up the 
edge of the tool with an oil stone about every 30 bands. 
An emulsion of soluble oil and water is used to lubricate 
the cut. After turning, the shell is subjected to a rigid 
inspection in which nine gages are used. They are shown 
in operation sheet 33. In Fig. 59 is shown the latest 
drawing of the 18-pounder high-explosive shell, which is 
known as Mark III and supersedes Mark II. Having 
passed inspection and having been stamped and credited 
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OPERATION 34: VARNISHING 
Machines Used—Bowser tank A. 


Special Appliances—Draining screen B; thread-protecting 
bushings C; bushing wrench D. 

Gages—None. 

Production—Five men can screw in bushings and varnish 3,000 
Shells in 10 hr. 

Note—Shells drain on B for 10 min. 

Reference—Fig. 60. 


to the operator, the shells are trucked to the varnishing 
department. 

Varnishing is done in a variety of ways, each shop dif- 
fering from the others. In the No. 2 shell shop the first 
operation in the varnishing department consists in screw- 
ing bushings into the fuse hole in the shell. These bush- 
ings are made of cast brass and are very light. They have 
a hole entirely through them, and their object is to pro- 
tect the threads in the nose from the varnish. Once 
screwed in they remain in the shells till after the baking. 
The operation of screwing in the bushings is a simple one. 
The men enter the bushings in the shells and screw them 


— 


Bushing 


OPERATION 34 (ALTERNATIVE A): VARNISHING 


pane ta Deca one: ; 
ances—Varnis 9) 
Taeet steel slip bushing C, to protect the fuse-hole threads. 
Gages—None. 

Production—One man, 100 per hr. 

Reference—None. 


A: special long-handled_ brush B; 
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down as far as they will go by hand. Then with a flat 
cranked key, which engages with the Jugs projecting in- 
wardly from the upper part of the bushing, the men screw 
the bushings down as far as they will go. 

Varnishing at this works is done with a Bowser oil 
tank, as shown in Fig. 60. The tank is filled with var- 
nish. The shells, with the bushings screwed in their noses, 
are placed conveniently for the operator who handles the 
Bowser tank. They are taken one at a time and placed 
as shown at A in Fig. 60. The operator then turns the 
crank 8, filling the shell with varnish. The shell is then 
inverted over the screen C and left to drain, as shown 
at D, for 10 min. The capacity of the pump cylinder is 
such that a single stroke of the handle B just fills the 
shell. The most tedious part of this method is waiting 
for the shells to drain properly so that the film of varnish 
will not be too heavy in the bottom of the shell. An objec- 
tion to this procedure is the excessive amount of cleaning 
necessary after baking. By this manner of varnishing, 


OPERATION 34 (ALTERNATIVE B): VARNISHING 


Machine Used—Varnish-spraying machine. 
Special Appliances—None. 


Production—One man, 250 
per hr. 


Reference—Fig. 61. 


one machine and two helpers, 


five men can screw in the bushings and varnish 3,000 
shells in 10 hr.; but the shells are left very dirty on the 
outside, and it takes 12 men 10 hr. to clean olf the excess 
of varnish from the outsides of the 3,000 shells. 

At another works the method is as follows: Each var- 
nisher is provided with an ordinary round varnish brush. 
On the end of the brush is a brass powder tube from a 
shrapnel shell. The thread of the shell to be varnished is 
protected by a slip bushing that is instantly inserted. 
The varnisher, with the shell standing on its base on the 
bench, dips the brush in the varnish and inserts it in 
the fuse hole in the shell. He then holds the brass powder 
tube between the palms of his hands and, rubbing them 
back and forth, causes the brush to rotate at a fairly high 
speed. The centrifugal force thus set up causes the 
bristles of the brush to fly outward and deposit the var- 
nish on the sides of the hole in the shell. At the same 
time that the brush is caused to rotate as described, the 
hands and brush are reciprocated up and down so that the 
varnish is evenly distributed all over the inner surface of 
the shell. When carefully done, no varnish is smeared 
on the outside of the shell, which of course eliminates 
the cleaning operation after the shells are baked. By this 
method three men can varnish 3,000 shells in 10 hr. 

In one of the large factories in the United States the 
varnishing department is laid out as shown in Fig. 61 
and run in the following manner: Just previous to var- 
nishing, the shells are thoroughly washed in gasoline in 
the tank .4. When taken from the tank, the placed 
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on vertical tubes 7) projecting from the top of the sheet- 
iron box B to dry. The arrangement of the box B is as 
follows: It is made of sheet iron on an angle-iron frame 
and is inclosed on all sides. Inside the box is a scries 
of steam-heating coils. Outside the box is a motor-driven 
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FIG. 58. FORM OF DRIVING BAND 


blower C’, which drives air in over the coils. The top ot 
the box is perforated to receive the short pipes D. The 
lower ends of these pipes open to the hot-air space in 
the box; and the upper ends, to the atmosphere. All the 
air that passes into the box from the blower must pass 
out through these pipes. 

At E is the varnishing machine made by the Spray 
Engineering Co., of Boston, Mass. The operation of var- 
nishing with this outfit is as follows: By the time the 
pipes D are all filled with shells the first shell is not only 
dry, but has attained a temperature of approximately 150 
deg. F. and is ready for varnishing. The operator of 
the varnishing machine has two helpers to assist him. <A 
hot shell is taken by the first helper from a pipe D and 
placed nose down on the table of the varnishing machine. 
The varnisher lifts it and places it over the spraying 
nozzle. The mechanism that does the actual varnishing is 
an atomizer, the nozzle of which is vertically disposed. 
Surrounding the nozzle is a sheet-metal bushing that 
is small enough in diameter to enter the fuse hole in the 
shell. It is of sufficient length adequately to protect the 
thread in the fuse hole from the atomized varnish. 
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FIG. 59. HIGH-EXPLOSIVE 18-POUNDER MARK ITI SHELL 
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In some cascs the weight of the shell opens the air valve 
of the atomizer; in others the valve is operated by a foot 
lever. In either case the time consumed is very short. 


The atomizing nozzle sprays the varnish over the inner 
surface of the shell so evenly and in such accurate quan- 


OPERATION 34 (ALTERNATIVE C): VARNISHING 


Machines Used—Hand-operated atomizer A connected to shop air service. 
Special Appliances—Roller shell support B; gloves for handling the hot shells. 


Production—One man and one atomizer, 100 per hr. 
Reference—Fig. 

tity that, while the surface is entircly covered, there is 
no excess or dribbles of varnish. The shell is removed, 
and the second helper places it in the tray F’, which takes 
the shells to the baking ovens. In the meantime the 
first helper has another shell ready. With this outfit one 
varnisher can varnish 2,500 shells in 10 hr. 

Another method of varnishing, employed in one of the 
large shops in the United States, also uses an atomizer. 
The device was made at the works, where they have had a 
great deal of experience in varnishing and lacquering 
brass goods. Just before varnishing in this factory the 
shells are cleaned in hot caustic soda, after which they 
pass through two washings in boiling water to remove all 
traces of the caustic soda. They go direct from the last 
boiling-water bath to the varnishing operation and are so 
hot (approximately 150 deg. F.) that the varnisher has 
to protect his hands with gloves. 

On the bench G, Fig. 62, is the fixture Hf, which has 
two rollers J about 3 in. in diameter and 6 in. long. The 
operator takes a shel] with his right hand and lays it on 
the rollers 7. In his left hand he holds the atomizer J. 
The atomizer has a long nozzle which the operator enters 


FIG. 60. OIL TANK USED FOR VARNISHING 
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in the nose of the shell. The valve of the atomizer is 
controlled by the thumb of the left hand. The atomizer 
is operated by air at 90 lb., from the shop compressed-air 
service. While the varnish is being sprayed in the shell 
from the atomizer held in the left hand, the operator’s 
right hand keeps the shell rotating on 
the rollers. As the work is in plain 
view of the operator and the atomizer 
valve is under control of his left thumb, 
no bushing is used or necessary to pro- 
tect the thread. By this method 
one man can varnish 1,000 shells in 
10 hr. The work is very good, the 
number of rejects for poor varnishing 
amounting to only 1 per cent. 

After varnishing in the No. 2 shell 
shop, the shells are placed in steel racks, 
two of which are shown on a truck 
in Fig. 63. The main frame of the 
rack is of angle iron. The bottom is 
of flat stecl strips and the partitions of 34-in. round steel. 
The racks are 7 shells in width and 11 shells in length. 
They stack one on top of the other. The furnaces are at 
present two in number, as shown in Fig. 64. The small 
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OPERATION 36: CLEANING VARNISH OFF OUTSIDES 


Machines Used—None. 

Appliances Used—RBenches:; scrapers; waste; bushing wrench. 
Production—One man, 25 shells per hr. 

Reference—None. 


furnace A is wide enough to take one truck and high 
enough to accommodate a truck with two racks super- 
imposed, as shown in Fig. 63. The large furnace B is 
two trucks in width and will accommodate just twice the 
number of shells that the small one will. 

Both furnaces are heated by Bunsen burners at the bot- 
tom, the hot gases from which are led upward through 
thin sheet-iron ducts that entirely cover the floor, sides 
and roof on the inside of the ovens. The shiclls are sub- 
jected to a temperature of 300 deg. F. for 6 hr. Super- 
heated steam has been tried in some shops; but as one engi- 
neer put it, “The superheater should be in the oven to get 
results.” In another shop the shells are heated to 350 
deg. before the varnish is applied. This treatment gives 
fairly good results. 

About 20 per cent. of the shells have the fuse-hole 
threads clogged with varnish, which is removed by retap- 
ping the fuse hole. Owing to this condition the method 
of handling the shells has been recently changed. By 
turning back over this series of articles it will be noticed 
that the shells were hand tapped in operation 19. This 
operation has now been entirely eliminated, and there 
is no plug thread gage used in the inspection on the thread 
of the nose at that stage of manufacture. The hand- 
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tapping operation now takes place after varnishing. This 
change not only results in the elimination of an opera- 
tion, but assures that all the threads of all the shells shall 
be clean and of correct size. 

After tapping, the shells are trucked to the Govern- 
ment inclosure to undergo the final Government inspec- 
tion. As stated in the third article of this series, in the 
paragraph beginning just over operation sheet 22, “At the 
preliminary Government examination a shell may be 
selected for proof.” When a proof shell has been thus 
selected, passed through the various manufacturing opera- 
tions to rapid completion and submitted for proof, the 
final examination of the other shells in the lot is proceeded 
with in the usual way without waiting for the proof results 
from such shells; but they are not accepted by Government 
inspectors till after proof results have been received. The 
finished shells weigh 14 lb. 13 oz. 21% dr., with an allow- 
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FIG. 62. VARNISH ATOMIZER FOR INSIDES OF SHELL 


ance of plus 1 oz. 3 dr. or minus 2 oz. 5 dr. The opera- 
tions for the final Government inspection are enumerated 
in Table 3. Shells that are found correct are stamped 
with the inspectors’ work marks in the following manner. 
These marks are also indicated in Fig. 37. 

A work mark is placed immediately below the fuse hole 
to indicate correctness of the fuse-hole examination, gag- 
ing and external examination. The serviceable sign is 
stamped above it to signify the correctness of the final 
examination and external gaging. The serviceable sign, 
which is the British broad arrow with a C, will not, how- 
ever, be stamped until results of the proof and varnish 
tests are received. While awaiting receipt of these, the 
shells may be painted. Reports on the preliminary and 
final inspections are kept on forms supplied by the Gov- 
ernment. ; 

From each consignment of varnish and paint that the 
contractor proposes to use, one-quarter pint is taken by the 
inspector, put in bottles supplied for the purpose and 
forwarded by express to the Government analyst. 
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Varnish is also scraped from varnished shells. A sample 
at least 14 oz. in weight must be obtained, and this gov- 
erns five lots of shells. ‘The contractor is not informed 
from which shells scrapings are to be taken. Formerly 
the inspectors were permitted to take varnish samples 
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OPERATION 35: BAKING THE VARNISH 


Machines Used—None. 

Special Appliances—Two furnaces A holding two and fou 
trays B respectively; thermometer; clock; trucks C 

Production—With both furnaces, 200 per hr. 

References—Figs. 63 and 64. 


from proof and defective shells. When this was done. 
little time was lost. At that time also the contractor was 
kept in ignorance of the specific proof shells from which 
the samples were to be taken. Tle was also required to sub- 
mit proof shells with as smooth and dry surfaces as were 
required for the general run of shells. Any failure 
on the part of the contractor to comply with these orders 
resulted in the withdrawal of the privilege of expediting 
the completion of the proof shells. The scrapings are 


OPERATION 37: HAND TAPPING THE FUSE HOLE TO 
FINISHED SIZE 


Machines Used—None. B; 

Special Tools and Fixtures—Hinged vise A; adjustable tap »: 
tap wrench C. ad 

Gages—High and low plug gage with angular seat on one end. 

Production—One man, 30 per hr. { 

References—Figs. 4 and 5 for details of vise; Fig. 34 for sizing 
ap. 
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FIG. 63. TRUCK AND STEEL VARNISHING RACKS 
forwarded by express, in the bottles supplied, to the 
Government analyst. 

All samples—liquid varnish and scrapings—must be 
clearly labeled. The label for the liquid sample shows the 
firm which supplied the varnish, the firm which received it, 
the amount of the consignment and the date received. 
The bottles containing the scrapings are labeled to show 


the name of the firm, the lot or lots from which the sample 


TABLE 3. INSTRUCTIONS FOR FINAL INSPECTION OF 
18-POUNDER HIGH-EXPLOSIVE SHELLS 

No. of Per Cent 

Opera- o Be 
tion Operation Done 
13° Testing base plate for looseness............- 100 
14 Screw-gage fuse hole, high and low........ 100 
15 Examination of screw threads in fuse hole.: 100 
16+¢ Depth of recess in fuse hole..............-- Optional 
17 Diameter and angle of recess............... 100 
18 Internal examination for flaws and varnish 100 
19 WOIRKE i coe a See 4S Sede See SER Oe eee Oe 100 
20 Width of driving band and distance from base. 100 
21 Form of driving band............0cceeeenee 100 
22 Distance of fixing screw hole..............6. 100 
23 Hammer test, driving band.............0008 100 
24 Form and radius of head..............0000% 100 
25 CVIINdGEDr: BAe? ot eo ecekeri etka s Coe ae Rae's 100 
26 Length Over lbs... cieere ta eee ek orks 100 
ee | Examination of markings on body and base. 100 
28 Examination of heat number............... 100 
29t Diameter rear part of driving band......... 100 
30 Diameter driving band, high and low....... 100 
31 Greasing and fixing plugs and setscrews.... 100 
32 Ring-gage diameter over paint............. 100 


*This test will be made by the Inspector in the open shop 
as soon as the base plate has been inserted and machined 
off. +The forming of the recess in the fuse hole is itself 
optional. tAll shells that measure 3.286 in. or over are 
marked with a cross in green paint below the driving band. 
In the loading station these shells are fitted to cases that are 
large in the mouth. 


is actually taken and the lots which will be governed by 
the sample. 

The results of the analysis are reported to the inspection 
office at Quebec, which notifies the manufacturers when 
the lots successfully pass the final Government proof and 
varnish tests. 

When scraping the varnish from the shells, the follow- 
ing points are to be strictly attended to: 

1. The nose of the shell down to 2 in. from the fuse 
hole outside and also the threads are to be wiped clean 
with a clean piece of rag or waste. 

2. The scraper is to be in a polished and bright condi- 
tion and kept for this purpose only. 

3. The examiner is to have clean hands. 
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4. The paper on which the scrapings of varnish are 
collected is to be clean and is not to have been previously 
handled. 

5. There must be no steel in the scraped samples. 

As it is practically impossible to scrape varnish ofl 
the surface of the shell without scraping some of the steel. 
the fifth requirement has given the inspectors some 
trouble. The steel can be readily removed from the scrap- 
ings with a bar magnet before sending them to the Govern- 
ment analyst. A small electromagnet, where direct cur- 
rent is available, could be easily rigged up, and it would 
do the work more thoroughly. : 
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Machining a Brake Handle in a 
Turret Lathe 
By F. P. Terry 


The illustration, Fig. 1, shows a brake handle made 
of a mild steel stamping and used in munition work. 
The old-time foreman would have placed the machining 
of this handle under the heading of “All work.” This 
term is fairly correct when we consider that handles A 
and B have to be bored and turned, the shank turned 
all over and threaded, a fine thread cut at D, an internal 
square thread at £ and a clearance hole, as shown at C. 

No doubt a good number of firms have been up against 
this job, and it may be of interest to give the methods 
we used to turn out a large number of these handles. 

It was quite impossible to get them out in anything 
like the time desired, with the engine lathes we had to 
spare, and I decided to make it a six-operation job for 
the turret lathe. Two machines were used, and the 
result was very satisfactory. . 

In Fig. 2 is shown the handle A gripped in the ordinary 
toggle chuck for the first operation—boring the hole at 
A—with an extended socket to clear the shank of the 
handle. One drill only was put through, as the condition 
of the hole was not important, the only necessity being 
that it should be fairly true. This operation was 
completed very quickly, and no difficulty was experienced 
regarding the balance of the piece: 
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Fig. 3 shows the second operation. In turning handle 
A for this operation a piece of bar stock was turned, as 
shown at B, to act as a mandrel, the block C acting as 
a driver and a balancing piece combined. The mandrel 
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DETAILS OF OPERATION IN MACHINING A BRAKE 
HANDLE TURRET LATHE 


was turned to a light push fit, so that the handles could 
be easily twisted off after turning. 

The third operation is shown in Fig. 4. This bores 
the clearance hole C in the shank, which is gripped in 
the toggle chuck, and presents no unusual features, the 
turret stop being set to give the required depth of hole. 

In Fig. 5 is the fourth operation, turning and thread- 
ing the shank. A piece of bar stock was turned a light 
push fit as shown, for a mandrel, and a driver B was used. 
The fine thread at D was 13% in. in diameter, 12 threads, 
and required special dies. It was quite impossible to buy 
these and equally as difficult to attempt to make them 
for the present-day die head, which is of course one of 
the improvements. Fortunately I had a very old geometric 
die head long since laid away for a well-earned rest, which 
had been made before we knew as much about dies as 
we now know, and it was a simple matter to make a 
special set of dies in the toolroom to do the job. 

The fifth operation—turning and boring handle B—is 
shown in Fig. 6. For this operation a special fixture 
A was made. A pattern was made to suit the set of the 
handle, and a casting in gun metal was made from scrap 
cuttings from the shop. The handle is a snug fit in the 
fixture and is held in place by a slip plate (not shown) 
and setscrews in holes 8. 

The sixth and last operation—boring and tapping the 
square thread at EF, as in the fifth operation—is shown in 
Fig. 7% A similar fixture A was made, a slip plate 
(not shown) securing the handle in place for tapping. 


Vol. 44, No. 9 


Two long taps were made, the fixture A having a cored 
hole, as shown at C, to give clearance for the taps. 

In carrying through these operations with two lathes, 
it was possible to vary the sequence of the operations, 


5** Operation 


ig 


FIG6 


one turret getting ahead with operations one and two, 
and the other taking up operations three and four. 

By putting this job on the turret lathes, we not only 
obtained good results as to output, but we also provided 
a very interesting change of work for the operators—é 
point that is very often overlooked, although it means 
more than is usually supposed when the day’s output Is 
considered. 

% 


Correcting Inaccurate Spacing 
| By JacoB KIRCHMER 


In making a piercing die in which the spacing of the 
holes required great accuracy, I found that the distance 
between A and B, Fig. 1, was out about 0.0002 in. 

In order to correct this inaccuracy in a simple way I 
made a broach, as shown in Fig. 2, 0.0002 in. larger than 
ihe size of the holes I had bored in the punch holder. 


CORRECTING INACCURATE SPACING 


I then set the broach in hole A so that by forcing ib 
through in a small press it would bring the Sune 
holes A and B the required distance apart, which it d! 
to my satisfaction. 
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a Small Shop 


By JoHn H. Van DEVENTER 


SY NOPSIS—Salt-water sailors are supposed to 
be without equal in the art of “smnning yarns,” 
but their laurels are in danger when smali-shop 
men get together. This article recounts some con- 
versations which took place wn Dave Iope’s office 
on a holiday. 


Although it was a legal holiday, I took a chance at 
finding Dave Hope in his shop. Many shop men visit 
the plants on Sundays and holidays so they can look at all 
of the hard work lying about without having to dig in 
and do it. This and the plausible excuse it offers to the 
‘“aissus” for the avoidance of a trip to church may explain 
many nine and ten o’clock Sunday morning shop gather- 
lugs. 

Clouds of smoke coming from the partly open door of 
Dave’s office made me think that something must be on 
fire, but it was only a combination of cigar clippings and 
Pittsburgh stogies. Dave himself was busily engaged in 
furnishing draft for a corncob pipe in which a charge of 
black clippings was being fried in its own juice. Sandy 
McPherson and Reddy Burke, dressed in their best, were 
at work on cigars so full of bends as to be beyond measur- 
ing except with a flexible rule. 

It is not customary among men of the type gathered 
here to be profuse in their greeting—in fact, it is a great 
compliment if the smoker momentarily removes his pipe 
or cigar. So I was well satisfied to take the chair indi- 
cated by Dave’s pipe stem and place my feet on the office 
table in the space made there for them. 

The silence was broken by Sandy, who sat facing the 
glass outer door. “Here comes the largest builder of 
steam engines in the state,” he remarked in an offhand 
way. 

SETTLING A STRIKE BY PsyCHoLoGcy 

I wondered why such a prominent man was visiting 
Dave Hope’s small shop, but saw Sandy’s joke as the man 
entered. His amidships dimensions were so large that it 
looked as if he would stick in the doorway, but a skillful 
wiggle born of experience brought him safely through. 
He passed the vacant chair and seated himself on an 
unopened packing case, letting his weight come down 
yradually as a boy docs when testing thin ice before ven- 
turing on it. 

“Thought Id find you fellows here,” he remarked, after 
being introduced to me as Tom Dodge, foreman of the 
assembling department of the Apache Iron Works. 
“They won’t let us fellows into the big shop on holidays 
except to work, and the wife’s relations are visitin’ us at 
the house, so I thought I’d come here for a little rest.” 

“Sort of locked out by both of your bosses—eh, Tom ?” 
queried Dave. 

“Say, speakin’ of lockouts,” remarked Tom; “did you 
hear how our foundry boss, Barney Olds, dodged a strike 
last week ?” 

No one present had heard, so Tom forthwith started 
to tell. 

“Laborers are scarce now—so many of ’em havin’ gone 
back to Italy to fight the Austrians. So when a guinea 
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comes to the foundry yesterday Barney puts him to work 
at once. 

“Bout an hour later the molders’ committee waits on 
Burney an’ tells him that either the new guinea must go 
or they will. It seems he’s a bad egg and has got into 
several stabbin’ scrapes aud is suspected of stickin’ a 
three-cornered file between a molder’s ribs some time 
back. 

“Barney says, ‘All right, boys; out he goes!’ and makes 
a bee line for the cleanin’ shed to can him. Five minutes 
afterward somebody tells him that the guineas are walk- 
ir’ out, which brings him onto the scene in three jumps. 
‘Hold on there! Where’re vou goin’? he asks. One of 
the guineas who can speak English says: ‘Data man he 
belonga to da une; you canna heem, we queet.’? That 
puts Barney in had for sure, because he can’t replace 
that bunch in a month. He gives a couple of quick thinks 
and says: ‘All right, boys; get back to work; that fellow 
can stay here as long as he wants to.’ 

“Barney goes back to his office an’ calls up the chief 
of police. ‘Send a uniformed officer down right away,’ 
he says, ‘an’ tell him to come in the cleaning-shed door 
and to walk through to the office and ask me what’s 
wanted 

“Inside of ten minutes along comes the officer, lookin’ 
for trouble. As soon as he sticks his red nose and brass 
buttons inside the door, the new guinea remembers a 
business engagement and goes out through the window. 

“Barney gives the officer a cigar and tells him it’s a 
false alarm. The cop goes back satisfied, the molders are 
satisfied and the guineas are satisfied because their pal 
left of his own free will. Kverybody’s happy, all because 
of diplomacy and skychology.” 


Dave TlorE anp His DiamMonpb Founpry 


Tom Dodge, by relating this experience, had evidently 
started a train of recollections, for Dave Hope took four 
or five quick puffs on his pipe, cleared his throat and 
addressed the members of the holiday club. 

“Speaking of foundries,” he remarked, “reminds me 
of one of my foolish adventures, the object of which was 
to get diamonds out of molding sand. I don’t blame you 
if you laugh,” said Dave, in answer to a chuckle from 
the fat foreman, “but remember that this happened a 
good many years ago. I had a little foundry and machine 
shop in Massachusetts in those days and did quite a bit 
of work for the textile plants. | 

“A fellow walked into my place one morning who had 
me guessing. He didn’t look hungry enough for an 
inventor, or crazy enough for a perpetual-motion origi- 
nator, or prosperous enough for a mill man, or bold 
enough for an agent. I put him down for either a 
clergyman or a teacher, and came close to it at that, for 
his card read ‘James W. IIemphill, B.A., Professor of 
Geology, State Normal School.’ After I knew him a 
while I found that the letters B.A. after his name stood 
for ‘big appetite.’ 

“Te wanted to talk to me privately, so I stepped out- 
side with him—there not being room enough inside the 
piant for a private conversation. 
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“<“Mr. Hope,’ he began, ‘I have a plan worked out to 
get diamonds out of your foundry.’ 

“I saw which way the wind blew and figured it was 
best to humor him. ‘If you can do that,’ I said, ‘you’re a 
better planner than I am.’ 

“That fellow started in with a line of talk that was 
certainly convincing. He told me he had studied geology 
until he knew just how all the minerals of the earth had 
been made, and that diamonds were nothing more than 
bits of carbon like plain black coal that had been heated 
by voleanoes and then squeezed under enormous pressure 
in rock. I began to get interested at this and think there 
might be something in the scheme after all. ‘I can sce 
where there is plenty of heat in the foundry,’ said I, ‘but 
doggone if I can sce where the pressure is coming from.’ 

“< That’s the important part of my discovery,’ he said, 
‘and before I disclose it we must sign a partnership con- 
tract.’ | 

“The contract. provided that he was to furnish the 
method of making diamonds out of graphite, and was to 
produce the real article inside of three weeks, during 
which time I was to pav him his board and lodging and 
advance him $10 a week. As soon as the process was 
successful I was to come across with $250, and after that 
it was to be share alike. 

“We didn’t want it noised around that we were oper- 
ating a diamond foundry, so all of our work was done at 
night. The professor took chunks of graphite as big 
as the end of your thumb and had me set up a number 
of 14-in. snap flasks, using a block about 3 in. each 
way for a pattern. He stuck a nail dipped in clay wash 
into the nowel of each mold and set a chunk of graphite 
on the head of each nail. The molds were left to be 
poured in the next day’s heat. The professor said that 
the melted iron would heat the graphite white hot and 
then the shrinkage of the iron in cooling would furnish 
the squeezing. 


Tue Art or Makina Diamonps Has Its Dir ricuutTies 


“Next night we took the blocks and sawed them nearly 
to the center and split them. There wasn’t anything 
to be found in any of them except a little dirt and a 
blewhole. The professor scratched his head and said 
the graphite we had used wasn’t the right quality. 

“We tried lumps of coal the next night, but with no 
better results. Then I suggested that the center of the 
mold was the wrong place to get any squeeze—that iron 
always shrinks away from the center in a solid chunk 
and that we should not put the graphite in the center, 
but halfway between the center line and the edge. The 
professor agreed and I rammed up three molds, the pro- 
fessor sticking in the graphite chunks. 

“Next evening I was on hand ahead of the professor 
and decided not to wait for him. I split the first block, 
with the same result as the night before—nothing there 
except what remained of the nail, and a blowhole. 

“I got a surprise in the second block. When the pieces 
fell apart I could see a small dark object sticking out of 
one of them. My first thought was that it was the original 
piece of graphite, but it proved too hard for that, for I 
couldn’t touch it with a smooth file. 

“The professor arrived just as I was getting a chisel 
undercut finished around the thing to pry it out. He 
wasn’t half as excited as I. ‘Try it on the window glass,’ 
he said. It left a mark on the glass like a <' ote track, 
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“Come on, professor,’ I yelled, grabbing my hat, ‘TV’: 
going to take this to Davis the jeweler and see what we’ve 
got.’ 

“Davis took the thing into his back room and came 
out after a few minutes. ‘Its a rough diamond, Mr. Hope.’ 
he said, handing it back. ‘Not much good for an orna- 
ment, as the color is poor, but all right for commercial 
use. It’s worth about $35, I should say.’ 

“It took a pretty big flask to hold $35 worth of cast 
iron, and if a 3-in. hole in the sand could turn out a dia- 
mond of that value, I saw where Dave Hope would 
become a millionaire very shortly. 

“The professor took the diamond to send it to the col- 
leve laboratory and have it analyzed so we could tell what 
to do to make the next ones whiter in color. Then I paid 
him his $250. 

“We waited anxiously to hear from the college before 
making any more diamonds. On the third day the pro- 
fessor thought it would be a good plan for him to go to 
the college and hurry the analysis along. I carried his 
erip to the station for him and bought his ticket, as he 
had no small bills where he could conveniently get at 
them. I guess that analysis must have been a hard one, 
for he hasn’t been back since!” 


Reppy Burke CiLears His Decks FoR ACTION 


After finishing this bit of history Dave loaded up afresh 
with cigar clippings; Reddy Burke, on the other hand, 
was going through a process of unloading, part of which 
consisted in discarding the butt of his cigar, the other 
part in getting rid of a surplus of Navy Plug. 

“Shpakin’ of doiminds,” said Reddy, “remoinds me 
of what happened to a surveyor up in Maine. Worruk 
bein’ slack, he was kapin’ his hand in be drawin’ a map 
of his back yarrud. Ie left the corruk out on his ink 
Lottle one noight whan the job was nearly complate, an’ 
a poor unforchunate fly fell into the bottle. Be good 
luck an’ parsivairance the insickt managed to crawell out 
again, restin’ his fate on terry-fimy wance more—or in 
other worruds on the map. Bein’ slightly ntoxykated 
be the smell of the ink the poor crayther wandered zig- 
zag over the pahper, lavin’ mysterious tracks behind him. 
Whin he reached the lokashun of the auld apple tray his 
head began to clear a bit, so he buzzed the ink off of his 
wings an’ away he flew. 

“Next mornin’ whin the survevor looked at his map 
he let out out a whoop that ye could hear fur a block. 
‘’Tis the spirrits have done it,’ says he, ‘an’ be @he same 
token they’ve come to the pahrty that will apprayshiate 
it? With that he took a good squint at the big blot near 
the apple tray, so as to fix its lokashun in his head. 
grabbed a shovel and made for the shpot. He dug an’ dug 
until the sweat ran down his back an’ his hands was 
bhlistered. ‘Begorry,’ says he, ‘I wish the spirrits had done 
the job right, an’ wrote down the dipth as well as the 
locashun. Well, here goes another lick for luck,’ savs 
he, an’ at that his shpade hit against somethin’ that 
had a ring to it. The shpade was too slow for him thin, 
so down on all fours he wint and clawed up the dirrt 
wid both hands. It wuz a shmall iron box “4 

Reddy stopped abruptly, for his discarded cigar had 
set. fire to the waste paper basket and there was a general 
rush to get to the door before the fat man could block 
the exit. Some day I mean to find out what was in that 
box. 


IDEAL SPEEDS IN GEOMETRICAL PROGRESSION 
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Cone-Pulley Speed Table* 


In the accompanying table are shown ideal speeds ar- 
ranged in geometric progression. They will be found 
useful in designing machine tools or in similar work. 
However, as only a small part of the table will be used 
for this purpose in any one case, no doubt its greater 
usefulness will be in checking up old machine tools made 
with odd gear-speed ratios. The geometric ratios com- 
piled are from 1.10 to 1.60 inclusive; in the lower ratios 
each is applied to 40 speeds and in the higher up to a 
speed of about 1,200 r.p.m. 

The table is somewhat similar to one compiled by P. 
V. Vernon and published on page 80 of the “Handbook 
for Machine Designers and Draftsmen,” by F. A. Halsev. 

The chief difference is that in this table the ratios are 
expressed as multipliers, while in the former they are 
given as percentages. The other difference is that the 
speeds increase, reading down the column, instead of de- 
crease. The arrangement given in the table shown here, 
it is believed, will be handier than the one referred to. 

To use this table, proceed as follows: Find the desired 
ratio of the progression at the top of one of the columns. 
The numbers in this column are multipliers that, multi- 
plied by the lowest speed in revolutions per minute, give 
the other speeds of the series, the multiplier for the 
highest speed being the overall ratio of the set. 

More often the problem must be worked in the oppo- 
site direction, in which case divide the highest by the 
lowest desired speed, thus finding the overall ratio of the 
set. In the left-hand column find the number of speeds 
desired and follow its line to the right until the value 
nearest the desired overall ratio is found. At the top of 
this column will be found the ratio of the progression, the 
numbers in the columns forming, as before, multipliers 
that, multiplied by the lowest speed, give the other speeds 
of the set as accurately as is possible without smaller 
ratio increments, those given being small enough for all 
practical requirements, 


A column based on Mr. Barth’s ratio (¥ 2 = 1.189) 
is included. In this series each speed is exactly twice 
that of the fourth one above it. This relation is most 
convenient, and the low value of the ratio of the pro- 
gression permits close adjustment of the speed to the 
requirements. However, it introduces more speeds than 
many designers will admit. In such cases the modified 


ratio (V 2 = 1.41), which is also included in the table, 
may be used if it not considered too large, though it 
thould always be so considered. In this series each speed 
is twice that of the second one above it. 

R 


Definite Boiling Points of Metals 


All metals have definite boiling points under atmos- 
pheric pressure, lower boiling points at lower pressures, 
and can evaporate at any temperatures down even to their 
freezing points, if the pressure is sufficiently reduced, 
according to Prof. J. W. Richards, 

The metals will also vaporize at low temperatures in 
the presence of an indifferent gas, if the latter is renewed 
as fast as it becomes saturated with the vapor of the 
metal. Jt is even true that metals, like ice, have some 
vapor tension in the solid state, quite sufficient to cause 
their vaporization, especially in indifferent gas. 


*Copyright, Hill Publishing Co., 1916. 
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COtor Parts 


By Roserr Mawson 


SYNOPSIS—In this article are shown jigs used 
tm machining some of the detail parts used on an 
8 V-motor. When mach ining the intake manifold, 
V-blocks are used to locate the casting in position, 


On page 19 was described the 8 V-motor manufac- 
tured by the Ferro Machine and Foundry Co., Cleveland, 
Ohio. Articles illustrating various Jigs, fixtures and 
methods used in machining different parts used on this 


<=> 


motor appeared on pages 14, 98, 186 and 272. In this 
article other parts are discussed in a similar manner and 
the same high-grade small-too] construction will be 
observed. 

The operations on the oil-pump gear housing are 
milling, drilling and boring, the tools used being shown, 
It will be observed that on the tools employed for per- 
forming machining operations on the cylinder an index 
pin fitting into the correct location brings the surface 
to be machined into position. 


FIG. 8 


JIGS USED IN MACHINING DETAILS OF 


FIGS. 2 AND 2-A 


flanges in manifold. The casting ig located by a V-block at 
each end and held down by two knob-operated screws, 
Holes Machined—Two 1\;-in. drilled and an annular recess 


: The rough casting ig 
Placed on four adjustable Pins and held by the Clamp A, 


Surface Machined—Milling Joint surface, using a 6-in. mill 
at 62 r.p.m. with a feed of 0.015 in. per revolution, 


FIGS. 6 AND 6-A 


FIGS. 7 AND T-A 


Operation—Boring fear housing. The milled 


and drilleq 
Casting ig located on dowels that fit 


into drilled holes, The 


FIG. 10 
8 V-MOTOR WITH WORK IN POSITION 


open-sided clamp A is tightened against the casting with a 
knob-headeq Screw. 

Holes Machined—Tools in the turret are fed through bush- 
ing B and the first hole bored, reamed and faced. The casting 
and fixture C are then slid to the second position, against a 
stop pin, and the second hole machined. 


FIGS. 8 AND 8-A 
Operation—Drilling bearing-cap bolt holes in cylinder, 
page —-. The casting is located by dowels in reamed holes. 
Four straps, ag A, are then tightened to hold it in position. 
Holes Machined—Sijx ts-in, drilled, which are later tapped 
with 1-in. U.S.S. threads, 


Operations—Milling head-joint surfaces on cylinder. ne 
casting Is placed on adjustable poppets A, and held w 


ened against the side to resist the cutting stresses. 
Surfaces Machined—Cylinder-head joints, using two 16-in. 
cutters at 16 r.p.m., feed of 0.190 tn. per revolution. 


FIGS. 10 AND 10-A 
Operations—Drilling and reaming valve holes in shige 
The casting is located by dowels in reamed holes and hel 
by straps Ay 
Holes Machined—Ssixteen 1%5/.,-in. dfilled and reamed 1% In. 
The jig is indexed on its axis, the Positions obtained by the 
pin B 
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Making Gear Racks from Pipe 


By J. A. DETurRK anp Gustav H. RADEBAUGH 


The method of gear-rack cutting explained herewith 
has produced parts used in special thermometer-plate 
engraving machinery with satisfaction in every respect. 
In the manufacture of these thermometer plates accuracy 
in all machined parts of the engraving machine is essential 
to produce the proper calibration of the scale. The gear 
racks perform important time operations in relation to 
other parts of the machine, and the machine is governed 
entirely by the forces acting through the racks. In 
choosing stock, steel pipe of extra-heavy strength, of a 
diameter not smaller than 12 in., is selected. The thick- 
ness is governed by the thickness of the finished rack, and 
extra-heavy strength pipe finishes nicely to y in. 
Standard thickness will finish to 14 in. 

The pipe is placed in the lathe by chucking one end 
and supporting the other vy a tailstock pipe center. This 
method, however, allows it to be finished to within only 
2 or 3 in. of the chuck end. Probably a more efficient 
way would be to place it between pipe centers, the head- 


FIXTURES AND TOOLS FOR MAKING 
RACKS FROM PIPE 


FIGS. 1 TO 4. 


stock center being the driver. This arrangement weuld 
permit the full length of the pipe to be machined. 
By referring to Fig. 1, it will be noticed that such a 
headstock center is made to screw on the nose of the lathe 
spindle, the pipe being adjusted concentric and driven 
by the setscrews E£, 

In cutting the gear-tooth thread in the lathe it 1s neces- 
sary to cut the pitch of the thread equal to the desired 
pitch of rack. The threading tool is carefully ground to 
the finished form of the desired tooth. Two tools are used 
conforming with the shape of the tooth—one for reugh- 
ing, the other a specially formed tool, Fig. 2. for the 
finishing and gaging cut. Referring to Fig. 2. the faces 
F act asa stop or depth gave, the depth of the tooth being 
accurately governed bv the tool. To obtain the best 
results the finishing tool should not remove roc 7 an 
0.00f in. of stock. A good supply of sean” 
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lubricant gives a satisfactory finish. After the gear-tooth 
form of thread is cut on the pipe, it is clamped on the 
platen of the miller by two finger clamps, precaution being 
taken to protect the finish thread by placing cardboard 
strips between the platen and pipe before clamping the 
latter in place. The rack is sawed out 4 in. wider than 
the finished rack, using a good stiff milling saw to give 
a straight cut. 

This method of clamping is used until about half of 
the stock is cut up in this manner. Then it becomes 
necessary to clamp the pipe on a special fixture consisting 
of a pipe of about the same outside diameter as the inside 
of the work. This special fixture may be clamped to the 
platen of a miller and the work held to it by means of 
two clamps, as shown by Fig. 3. 

After sawing up, a rack is unfinished on the bottom. 
Fig. 4 shows a clamping block, which after removing all 
burrs from the rack, is clamped by tightening the screws 
D. The rack so held is then faced down to thickness with 
a slab miller. It is next placed in the slot G, a liner 
of proper thickness placed between F' and the rack, the 
setscrews D tightened and 54 in. milled from one side. 
It is then changed to the opposite side and milled. 

Upon close inspection of the rack a small burr is found 
in the space of each tooth. This is easily removed by 
brushing the teeth with a small flexible wire brush. 

A rack produced by this method should never be coarser 
than 20 diametral pitch. 

¥ 


Figuring Turning Speeds 
By Henry M. Woop 


A short-cut rule for quick mental calculation of turn- 
ing speeds on a lathe or boring mill is: Multiply one- 
half the revolutions (per minute) by half the diameter 
(in inches), Add 1 for every 25 in the product. The 
result is the cutting speed in feet per minute. 

Example: What is the cutting speed on a 11%-in. 
diameter at 400 revolutions per minute? 

Solution: 200 X 34 = 150; 150 + 25 = €; 150 + 6 
= 156 ft. per min. 

Frequently the following statement of the same formula 
is more convenient, as it avoids dividing the diameter, 
which sometimes makes a troublesome fraction: Multi- 
ply one-quarter the revolutions (per minute) by the 
diameter (in inches). Add 1 for every 25 in the product 
The result is the cutting speed in feet per minute. 

Example: What is the cutting speed on a 1!¢-in. 
diameter at 440 ft. per min. ? 

Solution: 110 & °% 5 = 1245 124 + 20 =5;5 1244 5 
= 129 ft. per min. 

To see how closely this “rule of thumb” formula 
approximates the theoretical formula in accuracy, reduce 
both to similar terms in the latter example: 

Practical formula: 14 & 440 & °/. XK /,5, or 440 
(revolutions) X %,, (diameter) X 0.260. 

Theoretical formula: 3.1416 K 440 & °%’s & qb, or 
410 (revolutions) X °’, (diameter) X 0.262. 

This comparison shows that, when both formulas are 
reduced to similar terms, the discrepancy between the 
“constants” is only the ditference between 0.260 and 
0.282, This difference represents the amount of error, 
which is usually so much less than the error in roughly 
measuring the diameter or the revolutions per minute 
that it is entirely neciigible. 
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How To Set Machine-Hour Rates 


By A. G. PopcKkr* 


SYNOPSIS—A complete outline of the method 
used to set machine-hour rates in a shop depart- 
ment having four subdivisions, occupying 83,000 
sq.ft. of floor area and having 61 machine tools. 
The determined rates for each machine are given. 
These range from $5.69 per hour for a 14-ft. planer 
to $0.04 per hour for a 12-in. lathe. 


Every shop superintendent before hiring a machinist 
determines very carefully what rate he is willing to pay 
him. 
what its cost per hour will be? The tendency at the present 
time is to install labor-saving machinery and employ 
unskilled labor. The ratio of hourly cost of operating 
machinery to the workman’s wages is therefore increasing 
and is in most cases equal to and often two or three times 
the workmen’s hourly rate. To have the shop superin- 
tendent know the cost of operating each tool per hour is 
therefore fully as important as the question of wages. 

In addition to the workmen’s wages, every shop has 
the following expenses: (1) Interest and depreciation on 
cost of buildings and accessories; (2) repairs and renew- 
als to existing equipment; (3) general operating expenses, 
including losses due to defective workmanship, design 
and material; (4) salaries of supervisors, engineering 
staff and clerks. 

These overhead charges must be included in the cost 
of any manufactured article. A method frequently em- 
ployed is to determine from time to time the percentage 
which the total overhead charge bears to the cost of total 
actual or productive labor. This ratio in large shops 
reaches from 100 to 200 per cent., or even more. The 
total labor charge is then obtained by multiplying the 
actual labor cost by one, plus the per cent. to be added 
for the overhead charge. 

This is an easy way to take care of the overhead charge, 
but the method is inaccurate and does not show the 
relative importance of different types and_ sizes of 
machines. This statement is expecially true where a 
great variety of materials is manufactured, in shops using 
a large number of different types and sizes of tools. 
Under such conditions the percentage obviously varies 
within wide limits for different kinds of work. 

A satisfactory method of distribution is to set off 
against each machine its proportion of the total overhead 
charges. The portion chargeable to each depends entirely 
on local conditions, and thorough familiarity with the 
conditions is needed in order to apportion these charges 
equitably. In this way the relative importance of each 
machine is taken care of. 

In a shop where only one type of article is manufac- 
tured and the castings are passed from one machine 
directly to the next, a simple and logical plan is to divide 
the total overhead charge among the machines in propor- 
tion to the floor space charged to each. In the majority 
of shops, however, the above simple condition does not 
exist; several sizes and kinds of articles are usually turned 
out, and various sizes and types of machines, differing 


*Engineer, Westinghouse Electric and Manufacturing Co., 
East Pittsburgh, Penn. 


When purchasing a machine tool, does he inquire. 


greatly in their operating characteristics, are emploved. 
In such cases not only must the floor space be considered. 
but also the time each machine is actually in operation, 
the nature of the work and the amount of supervision and 
engineering attention needed. 

Large shops handling different classes of materials are 
In most cases divided into various departments or sections, 
and each section may be considered as a separate smaller 
factory. The overhead charges against cach department 
may thus be apportioned among its tools in proportion 
to the floor space occupied, making proper allowance for 
special local conditions, or special supervision or engineer- 
ing attention. Here again is required thorough famil- 
larity with both the engineering and shop features of the 
materials manufactured. 

The following analysis outlines a method of determin- 
ing the hourly overhead charges per machine tool, which 
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FIG. 1. 


will be called the machine-hour rates. Overhead charges 
can be grouped in three main classes as follows : 

1. Charges Against the Entire Factory—(a) Fixed 
charges; these include interest and depreciation, taxes 
and insurance on buildings, grounds and = accessories. 
(b) Variable charges; these include repairs and renewals 
on buildings and accessories, omitting all charges which 
can be set off directly to a particular section of the 
factory; charges against the storeroom and_ toolroom; 
defective design, material or workmanship; printing and 
stationery; lubricants and general manufacturing sup- 
plies. (¢) Salaries (not chargeable to a definite section) 5 
these include cost of superintendence (manager, superin- 
tendent, foreman); engineering and drawing; clerical 
force, Including office bovs and general laborers. 

2. Charges Against Each Section of the Factory— 
(a) Fixed charges, including an equitable portion of the 
total factory fixed charge and interest, and depreciation 
on auxiliary apparatus located in the section (except 
machine tools). (b) Variable charges; these include a 
portion of the variable charges as well as similar charges 
belonging to the section, such as repairs and renewals, 
storeroom and toolroom charges, defective design, material 
and workmanship, lubricants and manufacturing supplies, 
(c) Salaries, including a portion of the total salaries as 
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well as those belonging exclusively to the section ; that is, 
foremen, clerks, errand boys, laborers, cranemen, etc. 

3. Charges Against Each Machine Tool—(a)-° Por- 
tion of fixed charge; (b) portion of variable charge; (c) 
portion of salaries charge; (d) interest on cost of machine 
tool, fairly taken at 6 per cent.; (e) depreciation of value 
of tool (see following explanation) ; (f)cost of power to 
operate tool, including also lighting and crane service. 

A method frequently used in calculating the deprecia- 
tion in value of a machine tool is to allow 10 per cent. of 
a reducing balance; that is, 10 per cent. of the first cost 
the second year, and 10 per cent. of the second remainder 
the third year, etc. This method is based upon the fact 
that the apparatus actually decreases in value year by 
year. Allowance for depreciation in any given year can 
be made easily by the aid of the curve in Fig. 1. This 
curve gives the percentage of the first cost corresponding 
each year to 10 per cent. on the reduced balance. For 
example, the curve shows that the depreciation on a tool 
that has been in service five years will be 6.6 per cent. 
of the original cost. If this cost was $4,500, the allow- 
ance for depreciation during the sixth year according to 
the 10 per cent. reducing-balance method is $4,500 x 
0.066 =$297. Since this is 10 per cent. of the reduced 
cost, the value of the machine at the end of the fifth 
year is $2,970. . 

Machine tools designed for special work will be discon- 
tinued after a comparatively limited period and therefore 
depreciate in value much more rapidly than is indicated 
by the foregoing method; a special allowance frequently 
made for such tools is known as utility depreciation. 

An example will follow showing how the machine-hour 
rates were determined in a section of a large manufac- 
turing organization. The total floor space of this section 
consisted of the following divisions: 


Per Cent. of 
otal 

Sq.Ft. Floor Space 
Machine tool............ 0... ..cccceseeee ceceee. 35,900 43 
Assembling and winding........ 0 ........, 0000007 15,700 19 
Testing......... ne teeters aa Aral apne ial ak Bah yak 15,700 19 
Assembled to ship... 0000) 1700 19 
100 


The 35,900 sq.ft. of floor space occupied by the 
machine-tool department was divided among the machines 
in the following manner: The actual floor space occupied 
by each machine tool was determined. This is given in 
Table 1, column 4. The sum of these actual floor spaces 
was 17,350 sq.ft. The Temaining 18,550 sq.ft. was divided 
proportionately among the various machines, 

Suppose m equals the actual floor space occupied by a 
certain machine tool and M equals the sum of all actual 
floor spaces of all machines (in this case 17,350 sq.ft.) ; 
then the ratio of m to M is the percentage of the remain- 
ing floor space charged to the machine under consider- 
ation. This ratio ig given in Table 1, column 5, 


Column 6 gives the supplementary floor space charged 
to each machine tool. 


The division made, as just explained, is based on the 
fact that the larger tools work upon larger castings, which 
Occupy a greater amount of storage space while waiting 
to be machined. 
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FIG. 2, 
VARIOUS MACHINE TOOLS 


LOCATION AND SPACE OCCUPIED BY THE 
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The plan shown in Fig. 2 shows the location of all the 
machine tools. Each rectangle represents the tool thereon 
designuted. The area of the rectangle is proportionate 
to the actual floor space occupied. The symbols in Table 
1, column 3, give the location of all the tools. The letters 
E and W refer to the east and west sides of the building. 
The numbers refer to the columns at the sides of the 
building. Thus vertical boring mill No. 2598 is located 
by W-9—column 9 on the west side of the building; 
planer No. 2314 is located at column 5 on the east side, 
designated by E-5. 

The charges against the machine-tool department are 
divided as follows: (1) Variable charges; (2) fixed 
charges—(a) salaries, (b) interest and depreciation on 
auxiliary apparatus; (3) interest and depreciation on 
machine tools; (4) cost of power; (5) shipping charge. 

Variable charges consist of the items given in Table 2. 
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per cent. to machine tool and 50 per cent to assembling, 
none being charged to test. New dies and formers 
are charged entirely to assembling or winding. Repairs 
to tools are charged 90 per cent. to machine tool and 10 
per cent. to assembling and winding. 
All the charges in Table 2 cover six months’ operation. 
The number of working hours per year, based on 54 hours 
per week, is 52 X 54 = 2,808 hours per year. From this 


table the variable charge per hour per square foot is 
derived as follows: 


BR hectes an sem inee ses Merle rk eins ate tens es 1,404 
Number of square feet (machine-tool department)................. 35,900 
Charge per hour ($63,920 + 1,404)................00,//2000003 $45.50 

per hour per square foot ($45.50 + 35,900)................ §$0.00127 


The variable charges are divided among the following 
items as indicated by the percentages: 


Per Cent. 
The amount of each of these charges is given for the total Repairs and renewals to tools......--.....22..6-0seseeeeeeseeees 26.0 
ae : ‘ — : onproductive sections. ........ 0... cee ee eee e eee eeees : 
building. This value is divided among the machine-tool, Defective workmanship...-......000 0.2.0.0. 14.0 
: 7 : ° OCUVO CORBIN. ois cies iis. sk nate nag Sees ape Bb daw eld ae wade ea 2.2 
assembling and testing departments as indicated by the store EE 14 
percentages next to the amount in dollars. Made 0 ee ee 
, i Repairs to electrical plant... 2.0.0... 0... cece cece teens 3.0 
Wherever the percentage 43, 38 or 19 is used, the R pairs to uechanicaliglant. 2 2.8 
iVIS] 1 i UCONN Gina vee Sos cece ey nee POO kG Le) ween Ne eee ; 
division e made according to the percentage of total floor Repairs and renewals to buildings, etc........... 0.0.0... cece ween 2.5 
space. Other percentages are used where this division Lost material...............0... 00.0 eee ecic cence geese nos 0:6 
is not suitable. For example, patterns are charged 50 100.0 
TABLE 1. SUMMARY OF CHARGES INCLUDED IN MACHINE-HOUR RATES FOR THE VARIOUS MACHINE TOOLS* 
1 2 3 4 5 6 7 8 9 10 12 13 14 15 16 
Supple- Fixed Charges ; 
Actual Per mentary Total Interest and Machine Tool 
Tag Machine Floor Cent. Floor Floor Variable ; Depreciation Depre- : Total 
No. Tool Location Space(M.) m:M Space Space Charges Salaries Aux. Apparatus Interest ciation Power Shipping Charge 
4,008 42-in. VBM W-34 67 =: 0.39 73 140 0.18 0.10 oe 004 0.04 0.01 0.06 0.43 
1,415 48-in. E-29 110 0.64 119 229 «2«0.20—S—s«éOO.15 0.01 0.05 002 0.01 0.09 ~ #0.62 
3,001 60-in. F-30 124 ©«©0.72 133 256 0.33 0.17 0.01 0.07 0.066 O01 0.10 0.75 
6,020 61-in. W-17 1440.83 155 299 0.38 0.20 0.01 0.06 0.09 40.01 0.12 0.87 
6,911 72-in. W-15 144 0.83 155 299 «=—«0.38—Sti«é*«' 0.01 008 0.09 #001 0.12 0.89 
76-in. F-29 224 1.30 242 466 0.59 ~=—s(O0.31 0.02 008 004 #001 0.19 +# 1.24 
1,437 10-ft. W-35 240 1.39 258 498 0.63 0.31 0.02 0.08 004 0.02 0.20 1:32 
12-ft. W-33 240 8 8§=6. 11.39 258 498 0.63 0.33 0.02 0.13 0.07 0.02 0.20 1.40 
890 14-ft W-18 363 =. 2.10 390 753 0.96 0.49 0.03 0.20 0.07 0.02 0.30 ~~ 2.07 
1,452 14-ft W-22 363-210 390 753 0.96 0.49 0.03 0.18 0.09 0.02 0.30 2:07 
2,598 16- to 24-ft. w-2 764 4.40 817 1,581 2.01 1.04 0.06 0.23 O17 40.03 £40.63 4.17 
3,031 16- to 24-ft. W-16 805 4.66 865 1,670 2.12 1.10 0.06 0.37 0.30 0.03 0.67 4.65 
13 3-ft.,6 DR W-7 60 = 0.35 65 125 0.16 0.08 state 0.005 0.0022 0.01 0.05 0.31 
2,072 5-ft. RD W-32 0.52 97 187 0.24 0.12 ei 0.005 0.0022 0.01 0.07 0.45 
2.871 5-ft. RD W-23 1120.65 121 233 #4030 0.15 0.01 0.02 002 0.01 0.08 0.60 
4,541 6-ft. RD W-29 138 = 0.80 149 287 0.36 0.19 0.01 0.02 0.03 O01 0.12 + 0.74 
5.511 5-ft. RD E-12 150 0.87 162 312 0.40 0.21 0.01 0.03 0.01 0.01 0.13 0.80 
603 5-ft. RD 168 0.97 181 349 (0.44—s«é0. 23 0.01 0.03 004 O01 0.14 0.90 
5,713 Hor. DR E-17 200 1.16 216 416 0.53 0.27 0.01 0.08 0.13 OO1 0.17 ~~ 1.20 
4,558 6-{t., 6-in. RD 256 =: 1.48 275 531 0.67 0.35 0.02 0.01 0.01 0OO1 0.21 1.28 
2.317 6-ft.,6in.RD E-13 285 1.65 306 591 0.75 0.39 0.02 0.08 006 001 0.24 1.55 
1,020 6-ft.,6-in.RD E-21 285 =: 1.65 306 591 0.75 0.39 0.02 0.03 0.01 O01 0.24 °&# 1.43 
795 6-ft.,6-in.RD  E-22 285 1.65 306 591 0.75 0.39 0.02 0.03 002 O01 0.24 1.48 
243 7-ft. RD W-24 287 1.66 310 0.76 0.39 0.02 0.07 0.04 OO 0.24 1.53 
3,554 HBM E-14 54 = 0.31 58 112 0.14 0.07 sak 0.06 0.05 ##OO1 0.04 0.37 
3,199 E-31 2.03 378 728 0.93 0.48 0.03 0.08 006 OOoO1 0.209 1.88 
928 E-15 570 3.30 615 1,185 1.80 0.78 0.04 015 007 40:01 0.48 3.03 
3,380 E-26 690 4.00 746 1,436 1.82 0.95 0.05 0.25 0.22 O01 0.58 3.88 
797 W-25 7200 4.17 776 «=61,496 =s:1.90—s<0. 90 0.05 0.21 O11 0.01 0.00 3.87 
926 W-27 720 4.17 776 «=61,496 = :1.90 ~— 0.99 0.05 0.16 0.08 O01 0.60 3.78 
2,802 W-5 900 5.20 970 1,870 2.38 1.23 0.07 0.46 0.36 O01 0.75 
Lathes 
814 12-in, W-33 8 0.04 7 15 0.02 0.01 er sik er tee 0.006 0.04 
1,219 11-in. W-33 12 0.07 13 25 0.03 0.02 oes deue ee oy 0.01 0.08 
1,011 42-in. E-15 89 0.52 97 186 0.2% 0.13 ee 004 0.02 0.01 08 0.82 
004 36-in. E-37 103 0.60 102 205 0.26 40.14 ee 0.04 0.02 0.01 0.08 0.55 
2,315 55-in. E-68 161 0.93 175 336 40 0.43—s«O+«. 22 0.01 0.06 0.04 0.01 0.13 0.90 
791 60-in. E-41 196 1.13 211 407 0.52 0.27 0.01 006 0.03 # 0.01 1.06 
12 50-in, E-39 208 =s-:11.20 225 433 0.55 0.29 0.02 0.05 0.02 OO O17 111 
6,052 60-in. E-41 208 1.20 225 433 055 0.20 0.02 0.12 0.08 O01 017 1.24 
2,316 60-in. E-66 282 1.63 305 586 si. 75-——é«i*=CwD 0.02 0.08 0.06 0.01 0.23 1.54 
927 122-in. E-63 618 3.58 667 1,285 1.63 0.8 0.04 0.39 0.16 0.0 
Planers 01 0.15 0.94 
in. W-35 180 1.00 195 375 0.48 0.25 0.01 0.02 002 0. ; 
4167 ain, E-14 180 1.00 195 375 0.48 0.25 0.01 0.02 002 0.01 0.15 0.94 
3,393 48-in. E-23 215 1.25 233 448 0.57 0.30 0.02 0.06 9.03 0.0L 0.18 1.17 
4,047 48-in. E-24 215 1.25 233 448 0.57 0.30 0.02 0.06 0.06 9.01 0.18.28 
4,048 48-in. E-24 215 =: 1.25 233 448 0.57 0.30 0.02 0.06 ©. Oot 9.18 2.20 
3,704 48-in. W-12 231 1.34 250 481 0.61 0.32 0.02 0.06 0.05 0.01 0.18 1.26 
1,030 56-in. W-10 252 1.46 272 524. --0.67—s«<O0..35 0.02 0.06 0.03 0.02 0.24.38 
2:314 7-ft. E-5 385 2.23 415 00 1.02 0.53 0.03 O11 9.08 0.02 0.82 2.11 
10-ft. W-14 457 2.75 510 967 1.23 0.64 0.03 019 0.09 0.02 0.39 2.59 
929 130-in. E-17 930 6.69 1,060 2,040 2.59 1.35 0.07 0.15 0.07 0.03 0.82 5.08 
ae’ sLTR F-0 a 6.28 ar 780 Oi 0.06 ee 004 0.02 0.01 0.04 0.28 
1,926 24-in. SHPR W-34 23 0.13 24 47 0.06 0.03 ee 0.01 oo ocr a Sar 
ie ea MM Els 230 133 348 478 0.61 0.38 002 Oil 0.09 O01 0.19 1.34 
‘990 48-in. 1 : WU Of 
ess DHMM F-27 126 0.73 136 262 0.33 0.17 0.01 0.03 0.02 0.01 0.10 0.67 
rtab W- 
155 SLMM . W-19 33 0.19 35 68 0.09 0 05 0.05 oe nor ates Het 
3300 SLMM Wp Pr O48 ae O61 0.32 0.02 Oo, 6013) OLsi«é 9 1.36 
1,566 SLTR W-19 300 1.74 324 624 (O.. 0.41 0.02 010 0.05° 0.01 0.25 ~~ 1.64 


* Designation used for machine tools is as follows—VBM., vertical boring mill; DR, drilling machine; RD, radial drilling machine; HBM, horizontal 
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The variable charge per hour of a machine tool is 
obtained by multiplying $0.00127 by the total floor space 
of the machine in question. This value is given in Table 
1, column 8. 

Fixed charges are divided into two parts—(1) wages 
and salaries and (2) interest and depreciation on auxil- 
lary apparatus. 

TABLE 2. SUMMARY SHOWING DISTRIBUTION CF VARIABLE 


CHARGES 
Assembling 
Machine and 
Total Tool Winding Test 
Per Per Per 
Cent. Cent. Cent. 

Repairs and Renewals: 

ti buildings, factory, heaters 
ventilators, sanita 
penis. fire appliances, miscel- 

laneous apparatus, bench and 

shelving, fences, gates, pares: 

roadway and tracks, other.. $3,431 $1,480 43 $1,300 38 $650 19 
TOO snared aie eee eaaetne ave bec 18,489 16,640 90 1,849 TOs 240 262: 
Flectric plant. . seeeeeee 3,296 1,976 CO 330 10 990 30 
Mechanical plant... .. 98,967 1,710 43 1,510 38 755 19 

Patterns: 
New, repairs to, change in..... 3,498 1,749 50 1,749 50 
New dies and forms........... 143... 143 eile 
Metals, polish and plate....... 83.45, a 83 ea © eli 
From nonproductive section.... 29,95012,000 43 11,460 38 5,700 19 
Stores.. 8,890 4,890 55 4,000 45 


Defective design.. a eae ee 6 
Defective material... ...... 6,140 3,380 55 2, 
Defective workmanship. re 16,270 8950 55 7 
Lost material................ 80 45 55 
Undistributed freight and haul- 
age; demurrage; insurance; 
sick and injured employees; 
relief department; printing 
and stationery; jubricants: 
other manufacturing supplies: 
coke, gas, except plant; water, 
except power house use; un- 
distributed factory expense; 
miscellaneous travel expensc.. 


18,200 7,850 43 ‘900 38 3,450 19 


5,470 2,350 


—S ee ee ee 


ROCK hig escent s Scares Geass 117,907 63,920 
47,054 20,200 43 17,900 38 8,950 19 


Table 3 contains a summary of the salaries for six 
months’ operation, amounting to $33,032, from which 
the charge per hour per square foot is obtained as follows: 


Total salaries (six months)...........0..000 0000 0c eee eee $33,032 
NMDEP OL OUTS 4.35.5 a 5 ae bee a canto pO PAR We be Se Re A 1,404 
Number of square feet... 0.0... ccc cece ce eet ete enenetes 35,900 
Charge per hour ($33,032 + 1,404).. $23.60 
Charge per hour per square foot ($23. 60 +35 ,900) .. $0 00066 


This value multiplied by the total Heo space per 
machine tool gives the charges listed under “Salaries,” 
Table 1, column 9. The salaries are divided as follows: 


Per Cent. 

FOTO TINO i556 8 oe tare ee SG EBS 6 oR Rae orale ik wha ele ate 20.5 
PN @INCOCPING occ ele ce pied os Shee SA ER 2 RCk Ral ota OER 18.4 
Handling material. .......00.0.0 00.0. ce ccc ee wee cee eee eee e teens 17.6 
PACUOlY ClOIRS soc td hn ee ea ae OC Re eee Ae ee ed Mek 13.6 
Crane and elevator men............ 0. cece cee eee cee eee eee een 7.0 
Boiler and engine room.............0 0. cece eee eee eee eee ene eee 7.0 
TIMCKCODOMB i saw k haste pacdie DAW BISLS CA Oe Pate awe eg My ese 6.3 
Janitors and watchmen.........000 00.0.0... ccc ewe eee eee eee 4.1 
Operating heads and superintendents.............0.0.0. 00. 00s eee eeee 3.0 
TNS PECHON i ccs sowed coe ede eae een cee tre was ee eats 2.5 

100.0 


Interest and depreciation on auxiliary apparatus 
include interest and depreciation on cranes, heating svs- 
tem, wiring, etc., listed in Table 4. The interest is ‘taken 
at 6 per cent. and depreciation at 10 per cent. of a 
reducing balance, as explained previously. 

Since most of the apparatus has been installed from 
10 to 15 years, the depreciation will be from 3 to 4 per 
cent. on the original value (see the curve of Fig. 1); 
hence if we take 10 per cent of the original investment, 
we cover both interest and depreciation. The method 
of figuring the charge per hour per square foot for interest 
and depreciation is as follows: 


Total investment in auxiliary apparatus..............-.00c cece ee $36,555 
10 per cent. of investment ($36,555) 2.00 cee we eee 3,655 
Number of hours per year.... 0.0.00... cc cee cece cc cet eee eeee 2,808 
Square feet of floo1 SPACO. eee eee eee eee eee e tener tere e eee eees 35,900 
Charge per hour (83,655 + 2,808)..00000000.00 00 eee eee $1 30 
Charge per hour per square foot ($1 30 + 35 900) . . $0 000036 


This valne multiplied by the ‘otal *Aior space is listed 
in Table 1, column 10. 
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Interest on a machine tool is taken at 6 per cent. The 
investment includes the cost of the machine and ll 
accessories. Depreciation is taken at 10 per cent. of a 
reducing balance, as already explained. A method of 
keeping a record of the details of each machine tool will 
be outlined later. The power required to run each 
machine tool is based upon tests made with a recording 
meter on both motor-driven and _line-shaft-driven 
machines. An average kilowatt per hour consumption of 
power was determined. The charge per kilowatt hour 
was one cent. The cost of power is a small percentage of 
the other charges. Table 1, column 4, gives this charge. 

The shipping charge is also a variable charge, given 
In Table 2, and is divided according to floor space. The 
charge per hour per square foot is figured out in the 
following manner: 


Total shipping charge (six months)................. 000.0000 eee 
Charge per hour ($20,200 + 1,404).......0.. 0.00.0... eee cee es 
Charge per hour per square foot ($14.40 + 35,900).. 


This charge multiplied by the total floor space of a 
machine tool is listed under “Shipping,” Table 1, col- 
umn 15. 

The charges have been separated, as explained, to show 
their relative importance. It is also possible to work out 
easily the total charges against any machine during any 
period of time by finding the charge per square foot per 
hour and multiplying this by the total floor space occupied 
by the machine in question. The following percentages 


show the relative importance of the charges given in 
Table 1: 


Hori- 

Vertical ites 
Boring Drilling Miscel- Port- 
Mills Machines iting Lathes Planers laneous’ able 
Variable 45.5 48.7 47.0 46.0 48.0 44.5 44.5 
Salaries........... 25.0 27.3 26.3 25.9 27.0 26.0 24.5 
Shipping.......... 14.3 15.5 14.8 14.2 15.0 14.1 14.0 
nterest........... 7.6 3.3 6.1 7.8 4.6 8.1 7.8 
Depreciation. . ; 5.2 3.0 4.2 4.0 3.2 5.2 7.0 
a aeseeaihd apparatus 1.4 1.2 1.3 1.1 1.4 1.0 1.1 
Powetr.. 1.0 1.0 0.3 1.0 0.8 1.1 1.1 
100.0 100.0 100.0 100.0 100.0 100.0 100.0 


The total charge against the machine-tool department 
per hour is $96.06. 

For convenience and ready reference the following 
record kept for each machine tool has been found con- 
venient: 


Type of tool—Niles vertical boring mill N-1415. 
lay TE 

i 
Date installed— 1900. 
Floor space—Occupied by tool, 110 sq.ft.; supplemental space, 119 aq.ft.; 
total chargeable to tool, 229 sq.ft. 
Cost of tcol—$2,100. 
Cost of accessories—foundation, $175; motor; control; attachments, $179; 
line shaft, $88. 
Motor, horsepc wer. 
Average load—1 kw. per hour. 
Hourly charges—variable charges, 29c.; shipping charges, 9c.; fixed charges, 
silanes, 15¢c.; auxiliary apparatus, le.; interest on tool, 5c.; depreciation 
on tool, 2c.; power, le.; total, 62c. 


SS 2 Sea 
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Just as the charges have been divided in the machine- 
tool department among the various tools, the charges in 
the assembly section can be divided among the various 
workmen employed in this department. If one does 
benchwork, the space occupied by his bench is directly 
chargeable to him; if he does laying-out work on a surface 
plate, the space occupied by the surface plate is directly 
chargeable to him. A gang working on a bedplate assem- 
bling large machinery should be charged with the space 
occupied by the bedplate. The basis ‘of obtaining these 
charges can be obtained from the charge per hour per 
square foot. These charges are as follows for the assembly 
and winding department adjoining the machine-tool de- 
partment previously discussed: (1) Variable charges ; 
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(2) salaries; (3) shipping; (4) interest and deprecia- 
tion on auxiliary apparatus. 
TABLE 3. SUMMARY OF NONPRODUCTIVE WAGES AND SALARIES 


Assembling 
Machine and 
Total Tool Winding Test 
Per Per Per 
Cent Cent Cent 
Wages: 
Time keepers................ $3,222$1,777 55 $1,445 45 
Manager galley office clerks, 
factory clerks, errand boys 10,520 4,520 43 4,000 38 $2,000 19 
General foreman, assistant ore- 
man, foremen.............- 12,400 6,800 55 5,600 45 
Fire brigade...............-- 43 19 43 15 8 19 
Watchmen, janitors, porters.... 3,236 1,390 43 1,230 38 616 19 
Crane and elevator men 
heaters..........-2 000s 5,450 2,340 43 £2,070 38 1,040 19 
Inspection and test.. . 3,615 904 25 904 25 £1,808 50 
Heel: sold, die and " pattern 
29 17 +55 12 45 
Handling ‘material in factory 
not otherwise specified..... 13,610 5,850 43 5,170 38 2,580 19 
Superintendent salarics.. 1,805 905 50 720 40 180 10 


Drafting salaries and expenses, 
be sities salaries and ex- 


SC ere rs Wanner 14,330 6,150 43 5,450 38 2,730 19 
Baler ger engine-room, wages. 5, 900 2,360 40 1,180 20 2,360 40 
POCA) scenes keene es 74,160 33,032 27,796 13,322 


These items are similar to those given under the 
machine-tool section and are also listed in Table 2. The 
charge per hour is found in a like manner, as follows: 


Mf als charges (six months)........0.0.. 0... ccc eet cence eens $41,459 
Red ons Nace ad ear Rate As Pads Steels Aa Dele, ie pte ate eye eta uartt deb tute a Me 27,796 
Shipping adhe DAC edinii cls Dahir headache hed Mx ER AR Aaa SABA ace NUNS OLR ere ised ae 
TER en ok ee ne aE Ld EERE ERG RO RE $87,155 
Number of hours (6 months).......... 0.0.0.0 cee ee eee eee ees 1,404 
Charge per hour ($87,155 + 1,409) ....... 0.00.0... cece eee eee aes $62 


For auxiliary apparatus (see Table 4) the charges are 
found as here shown: 


Investment............... ihid te it bites PEN aes 6 Kieth nt Maire te Weta $53,072 
10 per ie of investment (interest and depreciation) .. 5,307 
HOUrle DET VOOR i665 6 hes ead 6 os oN AG DWE A ea OE iee 2,208 
Siar ($5,307. 4° 2 808) iio wicncaianrg Saeed Sones ote 1.79 
hatwe per Nour... oh ck hs oh oe eee nee 63.90 

r hour per square foot ($63.90 + 15,700) .. ashqeude $0.004 

Sant €Ct-0f HOOF SPACE 66s 6 Fe Be OR haw de SSeS aed ee He's 31,400 


The assembly section should be divided among the 
various workmen or gangs just as the machine-tool depart- 
ment was divided among the various tools. Both the 
space actually required by the workman to do his work 
and his share of space required for storage, aisles, etc., 
should be charged to him as supplemental floor space, 


TABLE 4. CHARGES FOR AUXILIARY APPARATUS 


Portion of power-house cost......... 60-1 eee eens $19,000 
Fans and heating: iisicis kc ech 8 oo ke beh AEE OE Lae ee eS 7,985 
COPACS WAPI soc oii Se OR ee eR es 7,200 
Bo REG eo ig es ass etn ule Oe eae D eel SAY Rae A RA 750 
Incandescent........0.0... ccc cece ete ence ree eeeecs 250 
CHAT os oie Bea ne ee RE eh a eee ed 40,888 
OO esac set a AR EE SE ee $76,073 
Divided as follows 
Machine tocliscc5csc 55 9:6 45 bee 0G 5 oh AW ee TN SER Kw ed $32,600 
ARBOTODIY coc o8 oe koe oR TE Stee hee Cae RER AE near Sake oes 28,900 
ait Bled a oath, exe a Ae NAB eis seo Van ea le Bai BER ta, Ben, ON a Say ate cs 14,500 
Charges Against Machine-Tool Division: 
Portion of total :.36 6683. 8 oh Galas Cae ws ee ea SEEN OS $32,600 
Dividing tables.......... re ea rate eee eA ee ma ner eer Cee 2,283 
Ct ee ee ee eee eee ee re ree 500 
ISCO LIATIOOUR 6 c5.i5 os 66 Fico 95K SAAR OWAS AO Ow LEE 1,172 
TOUR iste 6 oo rsdn ies a PR ha ON BS Se See ated teks Ss $36,555 
Against Assembly Division: 
Portion:of total oi. ic 5 2 sh 2 PR OANA oe eek Sb OS GRRE EAA $28,900 
Ib Crane@ sc... eh ees BNNs Mae ee dae Cs ee es rea reed 2,187 
Dividing tablet: ccsescu cannes anny Mendig ees 2,283 
Crindere ss i9- cca ek as Se nee Rates aoe SSeS OE SIR EG Oe hw 500 
Testing devices................... 700 
HiVGrauhit’ Nivea: oie005G) 2445 peel Aw a a eR A ia we aS 8,700 
PEAR we Sechen, LS Sin He see iN Daas SAG cd che eect Baoes We a ete th ne AERA Be Oa 576 
SUA Plates ci scees de ee U5 A eee ea heed oe Related blo 6,960 
WIBCELLENECOUB ou cies. Fou 85S EE HANNS EO OA OER ESTs 2,266 
GUA sro hot oe ae a AR BOE OE OE Sic RO eS $53,072 


as was done in dividing total space among the various 
tools in the previous discussion. Thus if a winder 
requires a space 10x10 ft., or 100 sq.ft., to do his work, 
and supplemental space chargeable to him is 75 sq.ft., the 
hourly charge to be added to his wages will be $0.002 x 
175 = $0.35. A gang assembling large machinery, or a 
bedplate 25x50 ft., or 1,250 sq.ft. and chargeable with 
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1,000 sq.ft. supplemental space should be charged $0.002 
X 2,250 = $4.50 per hour. 

The testing department can be divided into sections 
laid out for testing various types of machines. Space 
ean be definitely allotted to each individual section, as 
was done in subdividing space among the various machine 
tools. As before, the total charge consists of the following 
variable, shipping and salary charges divided per square 
foot of floor space, in addition to the interest and depreci- 
ation on the cost of testing equipment installed for each 
individual section : 


Variable charges (six months)...........0. 000 wee cet eee e ee cones $12,585 
Shipping: Charges. i.6 ss. ek end 4 4 cee Ok Vwe we eas 04 984 wee wes Oe 8,950 
SAPO eos 3 hs AGS ai aD CER EERE OR LE OAs 13,322 
TOU a5 hb Oa hee ode eee Ree A ERE ERI aS Te $34,857 
Number of hours (six months)... 0.0... 0... cece ee eee eee eee ence 1,404 
Charge per hour ($34,857 + 1,404) ........... cece eee eee eee eens 4.80 
Auxiliary apparatus: 
Investment (see Table 4).....0 00.0.0. ce wee eees 14,500 
10 per cent. of investment (interest and depreciation............. 1,450 
Ch per hour ($1,450 + <,808)....0 0.0.0... cee eee ee tees $0.52 
Tctal c @ MEF NOUR ci edh br Oo ew eae AeA ee sae hated $25 . 32 
"Total 1OOr BACC 6:65 6569%.8 48 & Bd Ba RO EE ES ORE NRE: 15,700 
Charge per hour per square font of floor space.................... $0.0016 


The charge against a testing section occupying a space 
30x60 ft. and charged with a supplemental space of 2,000 
sq.ft., or a total of 3,800 sq.ft., will be $0.0016 x 3,800 
= $6.10 per hour for the total charges. If investment 
in testing equipment is $2,500, interest and depreciation 
will be at 10 per cent., $250 per year, or $250 ——- 2,808 
= $0.089. Average power required for testing is 5 kw. 
per hour, so the cost of power is $0.05 per hour. The 
total charge against this individual testing section is 
therefore $6.10 + $0.089 + $0.05 = $6.24 per hour, 
outside of the wages of those conducting the test. 

The previous analysis shows how the charges against 
the different departments of a large manufacturing 
organization can be divided among the various machine 
tools as machine-hour rates or among the various work- 
men in an assembly or testing section. In addition to 
giving accurate costs, figures of this kind are extremely 
valuable to the shop superintendent, since they show 
what each element of his organization is costing him per 
hour. They show in dollars and cents what even a small 
delay to any one man means, show where efficiency of 
operation is mostly needed to avoid greatest loss by delays, 
and show the great importance of economy in space. 

In deciding whether or not certain tools shall be made 
to reduce the setting-up time on machine tools, or whether 
tools shall be made to facilitate and reduce assembly time, 
the hourly rates as here figured will be the determining 
factor. 
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Over-Safetyized Machines 
By H. B. McDeErmip 


“Safety First” has become a national slogan, but like 
many other reforms, initiated because of a real need for 
a change for the better and so taken up in a wave of 
popularity, the movement is in danger of going too far 
and so perhaps defeating its legitimate object. It seems 
to have become a habit to see how much can be put upon 
a machine in the way of devices to protect the operator 
from the results of his own gross carelessness, in some 1n- 
stances; and too often the safeguards (?) serve no real 
purpose, but are instead a menace to the man running the 
machine. 

An instance of this sort was noticed recently in a small 
machine shop and power plant in an oil-storage vard. 
The piace contained two high-speed vertical engines each 
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direct connected to a generator of about 25 kw., a small 
unit, familiar to everyone nowadays. These engines had 
previously been amply protected by a heavy pipe rail- 
ing around the moving parts. There were also a pipe 
machine and a drill press of a standard type; another 
small engine belted to an overhead line shaft, for driving 
the last two machines, completed the equipment. 

It was said that a state factory inspector's visit caused 
the changes; if so, he ought to be ashamed of himself, 
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OVER-SAFETYIZED MACHINE 


or the state which demanded such provisions. The en- 
gines, already protected by a railing so designed that a 
careless man could not injure himself, were further cov- 
ered by a netting made of 14-in. wire, with a mesh about 
1 in. square, to such an extent that a man intentionally 
seeking to injure himself could not get near the moving 
parts. The belts of the pipe machine were thoroughly 
covered with similar cages of like netting, but it remained 
for the drilling machine to take the prize. Its belts 
were covered, as shown by the illustration, in a manner 
that was foolhardy dangerous. 

The cone-pulley belt was a 3-in. double-ply belt, diff- 
cult at best to throw off the pulleys while not running, 
as any mechanic knows. Yet a cage had been built cov- 
ering the full length along the shafts of the pulleys, as 
least 7 ft. high and clearing the large diameters by less 
than 2 in. No opening had been left anywhere on three 
sides, the frame was solid and bolted to the floor, making 
the changing of the belt a very difficult operation when 
not running, and several times more dangerous when 
running, than ever before. Just enough opening had been 
left on the side toward the table to encourage a reckless 
man to try to change the belt while running. The whole 
device was merely a trap to a man of ordinary ability, 
and a valid excuse for quantitics of lost time to a timid 
or lazy operator. 

Tt would seem that there ought to be a quick-acting 
remedy for such Tf state laws are) responsible, 
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they should be repealed or modified till a better condi- 
tion can be secured. If the personal equation of the 
state’s inspection is responsible, then care should be used 
to secure sensible and experienced men. If the condition 
is the result of a safety-first fad by some company officer, 
the case is even worse, because the cure is harder to find. 

Whatever the cause, it should be removed and methods 
adopted which make for real safety for an ordinarily 
eareful and skillful man, instead of those which make a 
machine safe in the hands of a recklessly ignorant or 
otherwise unreliable man. 

a 


Saving Costs in Shearing and 
Punching Flat Bars 


By A. PATTERSON 


T recently had occasion to be in a shop cutting flat 
bars into short lengths and trimming the ends in the 
shearing side of a punch and shearing machine. The 
ends were finally ground circular in shape on a grinding 
machine. The cost involved was $2.86 per 100. The 
material was 214x114 flat mild steel. 

To reduce the cost, I had a punch and die made with 
a bolster to fit the punching side of the machine. The 
illustration gives an idea of the arrangement. 

A gage was afterward attached to the bolster so that 
the bar could be cut accurately into lengths without 
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SAVING COSTS IN SHEARING AND PUNCHING 


marking off. The ends were nicely rounded off when cut 
and required no dressing. The price of the job was 
reduced to 12¢c. per 100, a saving of 2.74 per 100. 

The die was recessed to the depth and width of the 
flat bar to insure the material being fed square into the 
machine. The punch was made wider than the material, 
as it was feared that the corners at the extreme points of 
the radius would be difficult to temper and likely to chip 
and break. 

The recess in the bottom of the bolster was to permit 
raking out the punchings; but the machine the bolster 
was used on, the hole for the punchings was large enough 
to allow the 214-in. section to pass through. 

As a large number of this article is made in the course 
of a vear, the tool has been a profitable one. A number of 
dies similar to the one shown have been made from old 
shear blades for square punches, as I find the square- 
section die shows no tendency to break, whereas the round 
dies usually supplied with punchiag machines break very 
frequently. 
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Alignment Charts for Design of 
Flat Plates--I 


By AXEL K. PEDERSEN 


SYNOPSIS—A series of nine charts simplifying 
the usually complex problem of the design of flat 
plates. Seven take up common cases of circular, 
elliptical, square and rectangular plates for dtf- 
ferent conditions of loading and supporting. An- 
other covers the ideal case of a stayed surface, 
and the last a surface stayed according to the rec- 
ommendation of the A. S. M. E. boiler code. 


The application of mathematical analysis in develop- 
ing the theory of flat plates forms one of the most in- 
teresting chapters in the history of the theory of elas- 
ticity. From a mathematical point of view, the results 
obtained are quite satisfactory; the hypothesis adopted 
for developing the theory, however, circumscribes the 
problem too closely, not taking into account all the fac- 
tors which, from a practical point of view, enter into the 
subject. Also the application of the mathematical theory 
results in formulas far too complicated for practical use. 

The state of stress of a flat plate is a very complicated 
one, and in order to obtain practical formulas in close 
agreement with experiments the method of research seems 
to be the only one possible. The experiments conducted 
by Professor Bach continuously over a long period of 
years form the fundamentals upon which the practical 
design of flat plates confidently may be based. All the 
experiments conclusively prove that the strength of a 
flat plate is directly proportional to the square of the 
thickness of the plate and a more or less complex func- 
tion of the other dimensions of the plate. Certain co- 
efficients introduced bring the formulas in accordance 
with the experimental data. 

In the American Machinist, Vol. 43, page 21, in my 
article “The Graphical Design of Shear and Press 
Frames,” the different behavior of ductile and brittle 
materials relative to Hooke’s law—the law of propor- 
tionality between stresses and strains—was discussed. 
While the bending stress for a plate made of steel may 
be definitely determined at any load, the bending stress 
for cast-iron plates is an apparent one only, and the factor 
of safety in this case must be determined by taking the 
dimensions of the section into account, the ultimate bend- 
ing stress not being a constant figure but depending upon 
the dimensions of the section. 

For detailed information the article in the American 
Machinist on the design of shear and press frames is 
referred to, the relation, experimentally determined, be- 
tween the apparent ultimate strength and the tensile 
strencth of the material only being given here in the 


following formula: 
[Ee 
S, = : ‘, St 
4 NE, 


Sy = Apparent ultimate bending stress in pounds 
per square inch; 

S; = Tensile strength of the cast iron in pounds per 
square inch ; 


, = Distance in inches from the “neutral axis,” or 
center of gravity of the whole section, to 
the extreme fibers in tension; 

E, = Distance in inches from the neutral axis to the 
center of gravity of that portion of the sec- 
tion which is located between the neutral axis 
and the extreme fibers in tension. 

In the case of flat plates 


E, = % E, 
Introducing this value in the formula, we obtain 
Sy = S:V2 
or 
Su = 1.41 St 


The experimental coefficients vary according to the ma- 
terial used. It is interesting to observe that in each case 
the ratio of the experimental coefficients for cast iron 
to that of steel is approximately 1.11. If therefore in 
all cases for cast iron the ultimate tensile strength in- 
stead of the ultimate bending strength is used, the same 
formulas may be employed both for steel and for cast 
iron, because the ultimate bending stress is reduced in 
the same ratio as the coefficient is reduced. 

The method of support is of great importance when 
calculating the strength of flat plates; in each case the 
conditions of support must be carefully analyzed, and 
the result obtained by assuming ideal conditions relative 
to support must be accordingly modified. 

The charts accompanying this article cover all the im- 
portant cases likely to be met with in practice. Eight 
practical cases and one ideal case are covered by the 
charts: Chart 1, elliptical plate, uniformly loaded, sup- 
ported or fixed; Chart 2, elliptical plate, concentrated 
load W at the center, plate supported at edge; Chart 3, 
circular plate, total load W uniformly distributed on cir- 
cular area of diameter D, plate supported at edge; Chart 
4, rectangular plate, uniformly loaded, supported or 
fixed; Chart 5, rectangular plate, uniformly loaded, fixed 
along edges A and supported along edges B; Chart 6, 
rectangualr plate, concentrated load W at center, plate 
supported at edge; Chart 7, square plate, uniformly load- 
ed, plate supported at four corners; Chart 8, flat staved 
surface, uniformly loaded, ideal case; Chart 9, flat staved 
surface, uniformly loaded, according to recommenda- 
tion of the A. S. M. E. Boiler Code Committee. 

As to Chart 9, it is interesting to compare the results 
obtained from this chart with the results obtained from 
Chart 8, which gives the ideal case of a flat stayed sur- 
face. The influence of the circumstances in regard to 
the method in which the stays are fitted to the plates is 
evident. 

The formulas for developing Charts 1 to 8 are of the 
general form 


where 
P = Load in pounds per square inch; 
T = Thickness of the plate in inches; 
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Exolanation. This chart connects five variables and ray scake representing tha width of the plate and note the irrtersection of this 
je yee in various ways. Any three scales or. axes whenused line on the Mz axis. Through tus poirt tracea lire from the pot on 


together must have consecutive subscripts. The method of the Me scale represerrting the proper ratio K to the m7 scale, Ap? ipo 


may the chart to determine the thickness of the plate is as of irtersection on the Miscake read the required thickriess 
Toews: From the point on-the My scale representing the unit The example indicarted on the key diagram has giver: AiO,” Brill, P=2000k. 
pressure, trace to the point on the Me scale representing the per sq.in, materral cast iron of ultimate strength of 2Q000/h per sin 
‘Nowable unit stress. and note the urtersection of the line $0 of satety is 5. The plate & tired along the edges. The allowable stress is = 
traced on the My axis. Connect this intersection with the, point on the M4 4000 1h per sq in. The ratio K=§ «09. Solving on the chart as indicated above 
100004M ‘ Ms gives the thickness of the plate T,as 3355 7 M, 1000 
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Explanation, 


This chart connects four varia- 
Lles and thay be used in various 
ways. Any three scales or axes when 
used together must have corssecu tive 
subscripts. The rnethod of USITIG 
the chart to aetermine the thick- 
17288 OF the Plate is as follows - 

ror the poirrt on the M, scale rep- 
resenting the given total load W, 
trace to the point on the M 2 scale 
represertting the allowable uriit 
S77€S8 atid nore the itrtersection of 
the line so traced with the M3 axs. 
Connect this ItitersectHiora With the 
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resenting the valve of the ratio K. 
and note the intersection on the Ms EF 7500 
scale. At this point of intersection 
or the Ms scale read the required 8000 
thickness of the plate. eit 
The example indicated on the ey 
diagrars has WVErT: 8500 
=/67 B=20! W=/(000/b, material 9000 
steel. The allowable Stress 1s 6000 Ib. 
ber square itch. The ratio K= R = 9500 
08s . Solving on the chart ind - ap60 


cated above gives the thickness 
of the plate T, as 1/16” 
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Lxplanation. 

This chart connects four variatles 
and nay be used in various ways. Any 
three scales or axes wher used fto- 
gether must have consecutive sub- 
scripts The method cf using the chart 
to determine the thickness of the 
Plate isas follows: 

From the point on the My scale repre - 
senting the given tofal load W, trace 
70 the poirtt or, the Me scale repre- 
senting the allowable unit stress and 
note the intersection of the line so 
traced with the M3 axis. Connect 
this intersection with the point on 
the M4 scale reoresenting the valve 
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Lo a] 
on 
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6500 


of the ratioK and note the inter- F-7000 
Il section on the Msg scale. At this © 
point of intersection on the Ms 


scale read the required thickness 7500 
of the plate 

The example indicated on the key | 8000 
adhagrarm has giver: 2 
A= 307 D =6” W=6000 /b., material {- 8500 
steel, also. the elastic lirnt 27000 Ib. 
per sg.in. The factor of satety relative 2000 
fo elastic limit is 6. The allowable stress —_ 9500 
£4302 = 4500 Ib. per sq. in. The ratio 
K =A4=02. Solving on the char? as 10.000 


Indicated above gives the *fuckness 
of the plate T,as/" 
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Exphanation. This chart connects five variables and may be scale representing the short diameter of the plate and note the 
used in various ways. Any three scales or axes when used together —_— intersection on theMs axis. Through this intersection trace from 
must have consecutive subscripts. The method of using the chart — the poirt on the Me scale representing the ratioK Yo the My scale. 


to determine the thickness of the phate is as follows: At ths point of intersection on the My scale read the required 
From the point on the My scale representing the given unit pres- thickness of the plate.— The exampre inaicated on the key dia- 
sure, trace to the point on the Me scale represerting the allowable gram has giver: A=l27, B=/77 P=/50/b Per 5g. i0.; raters, Cast Kon 
untt stress and note the intersection of the line so traced with ofan ultimate strength of 2G000 Ih per sain; factor of safety /Q The 
the M3 axis. Connect this intersection with the point on the M4 allowable Stress = =2000/b per sq.in. The ratioK= 0.706. SOMING 
M on the chart as t widcated, , J ves M M 
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CHART 4. ALIGNMENT CHART FOR DESIGN OF FLAT RECTANGULAR PLATES pis hea ely LOADED AND 
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DIMENSION A. OF PLATE _IN INCHES 


THICKNESS OF PLATE IN INCHES 
ALLOWABLE STRESS IN POUNDS PER SQUARE INCH 


5000 


5500 


© 
° 
PRESSURE IN POUNDS PER SQUARE INCH, P 


25 4 Lxplanatorn. 


This chart connects five variables and may be used in various ways. 

20 Any three scales or axes when used together rnust have consecutive sub- 
scripts. The method of using the chart to determine the thickness of the 
Plate is as follows: From the point on the My scale represerrting the urit 
pressure, trace 7o the point on the Me scale representing the allowable 

15-| unit stress and note the intersection of the line so traced on the Ms 
axis. Connect this inrtersection with the point on the My, scale representing the 
width of the plate and note the intersection of the line so traced on the Ms axis. 
Through this point trace a /ine trom the poirrt on the M6 scale representin 

O-|  “eratok to the M, scale and read the required thickness of the plate. 

The example indicated an the key diagram has given: A=/2," B=/0," P=500/6. per 
sgn, maternal cast iron of ultimate strength of 24,000 ash sgin. Factor of 
safety 1s 6. The allowable stress = 3500 /k per sq.inThe ratioK=@=l2 3 
Salning on the chart as indicated above gives the thickness of the T,as 205 


,ED 
CHART 6. ALIGNMENT CHART FOR DESIGN OF FLAT RECTANGULAR PLATES UNIFORMLY LOADED, FIN 


ALONG SHORTER EDGES, SUPPORTED ALONG LONGER EDGES—BY AXEL K. PEDERSEN 
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F = Function of the dimensions of the plate and was showing a party through a big soap works: “It 


can be determined as a function of the 
ratio K ; 
K = Ratio between certain dimensions of the plate 
as explained on the charts in each case; 
C = Experimentally determined coefficients ; 
S = Allowable stress in pounds per square inch. 
The factor of safety is determined for steel as follows: 


¢ Se 
 § 
and for cast iron 
St 
f~s 


Se is.the elastic limit of steel, and S; the ultimate ten- 
sile strength of cast iron in accordance with the fact that 
for brittle materials the factor of safety must be deter- 
mined by taking the ultimate strength into account. 

The formula for developing Chart 9 is as follows: 

2 
pairs 
where 
T = Thickness of the plate in sixteenths of an inch; 
A = Pitch of the stays, in inches ; 
M = Constant according to circumstances as given 
in instructions for using M, axis on Chart 9; 
P = Working pressure in pounds per square inch. 

The procedure is rendered very easy by numbering the 
various scales consecutively Mf,, M,, M;,, etc., straight 
lines being drawn from proper points between two con- 
secutive scales locating a point on the third consecutive 
scale or axis, which then again is used in connection with 
the two next consecutive scales. It will be noticed that 
the charts may be used in various ways according to 
data given; care, however, must be taken always to use 
any three sets of scales simultaneously, only if they bear 
consecutive numbers. 

Several of the charts contain a double scale for the 
ratio K, which must be used in accordance with the con- 
ditions as to support, as especially noted in each case on 
the charts. 

(To be continued) 
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Reducing Cost of Chain 
By Dan Patcn 


Back in 1909, when the estimating division was formed 
at the Boston Navy Yard, one of the first things noticed 
was the extremely high prices at which standard stud- 
link chain cables were issued to the ships. An inves- 
tigation was made of the three subdivisions of cost— 
namely, material, labor and overhead—and the curves 
of Fig. 1 were plotted. The thing which first caught 
the eye was the high cost of the material entering .into 
the manufacture of the chain. 

On looking into this it was found that the Navy Yard 
was buying the best of iron in sizes other than that for 
the chain wanted, blooming these bars and rerolling in 
a not too modern rolling plant and charging all this 
labor and expense to the material cost. When this prac- 
tice was objected to, the estimating division was informed 
that this treatment was necessary to get the “superior 
quality” of Government-made cables. This sounded like 
the reason for soap floating given by a guide when he 


floats, madam, because of its superior quality.” 

At the time there was no answer to this statement, 
but a little later a neighboring shipyard received per- 
mission to have a chain cable which was to be installed 
in a recently completed merchant vessel tested in our 
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FIG. 1. TOTAL AND MATERIAL COST OF STUD-LINK 
CHAIN PRIOR TO 1909 
pit. A representative of the estimating division was 


detailed to be present at the test and found that the re- 
sults were very close to those of our “superior-quality” 
chain. 

To make a long story short, in spite of opposition, 
officers having the efficiency of the service at heart finally 
abolished the rolling mill and eliminated one unneces- 
sary operation in the manufacture of the chain. 

The next item in the chain cost which was noted was 
the manufacture of the studs. These studs were shaped 
somewhat as in Fig. 2 and were drop-forged. The dot- 
and-dash lines indicate the location of the link with re- 
gard to the studs. After leaving the drop-forge shop 
the studs were sent to a machine shop in another build- 
ing, where they were first planed, set up in gangs and 
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Milled: 


FIG. 2. DETAIL OF A STUD FOR STUD-LINK CHAIN 


then milled in a miller with a revolving table, on which 
they were so dogged as to give the proper longitudinal 
radius for the particular chain with which they were 
destined to be used. After the machining process was 
completed they were sent to a third building to be put 
into the chain. 
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FIG. 3. ANALYSIS OF STUD-LINK CHAIN COST PER 
FATHOM PRIOR TO 1909 


It was suggested that the studs 
edge, so that the draft of the die would give the proper 
radius. The objections raised to this were that the dies 
would be apt to crack on account of the fine corners 
and that the letters “U S” and “BR” would not appear 
on the sides of the link. The first objection was be- 
lieved to be overestimated and the second groundless, 
as the “U S” and “B” could just as well come on the 
edges as on the sides. The stunt was tried on one of 
the smaller sizes. It worked all right, so that this 
method was extended to the other sizes, eliminating a 
process which, though a delight to the eye and appar- 
ently very efficiently carried on due to the gang set- 
up, was nevertheless unnecessary. 

Along with this reduction in the number of operations 
was an increase in output due to a study of rest and work 
periods and shop methods which reduced the direct-labor 
cost on the making operation. 

The costs are shown graphically analyzed in Figs. 3 
and 4. Approximately the materia] had advanced about 


be drop-forged on 


= per cent. of its value, or about 1 per cent. on the- 


cost of chain. The labor costs, direct and indirect, had 
been reduced 40 per cent. by the elimination of pro- 
cesses and 13 per cent. by increased output. These per- 
centages are based on labor costs of 27 per cent. and 9 
per cent. respectively on the total costs of the chain, 
This reduction in costs brought work to the yard which 
undoubtedly would otherwise have gone to outside plants 
or abroad—namely, the manufacture of the fender chains 
for the Panama Canal. 
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ANALYSIS OF STUD-LINK 
FATHOM, 1912 


FIG, 4, CHAIN COST PER 
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The credit for these changes is largely due to the 
younger officers of the Construction Corps, who have re. 
ceived special technical training. Such industrial officers 
should serve long terms without change of yard in order 
that they may formulate and build up @ managing policy. 
On the contrary, they are constantly shifted, and political 
interference from without and friction within the service 
make their lives anything but pleasant. It will be sur- 
prising if there are not many resignations from the 
Construction Corps to take up more congenial positions 
m civil life. 

& 
Turning Bases of Shells and 


Riveting Base Plates 


The illustration shows a method (employed in one of 
the Canadian shell shops where 4.5-in. high-explosive 
shells are manufactured) of riveting in the base plates 
of the shells at the same time that a cut is being run 
across the base of the shell. An ordinary air hammer A 
is used to close the metal around the base plate, which is 
of the threaded type. 

The wooden blocking B on the carriage is of such 
height that the air hammer can be rested on it, the clamp 
C acting as a pivot. The threaded type of base plate is 
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RIVETING AND TURNING BASE PLATES 


of a thickness that makes it project beyond the surface 
of the base of the shell. While the tool in the tool post 
D, at the back of the lathe, is facing off the extra metal 
on the base plate, the air hammer at the front rivets the 
base plate in. 

This method of doing the job combines what would 
otherwise be two distinct operations. Running the two 
concurrently saves considerable time. 

While on the subject of base-plate riveting, it may be 
mentioned that in another works, where they are making 
18-pounder high-explosive shells with the new type of 
riveted base plate, an ordinary air hammer closes the base 
of the shell over on to the base plate in 14 min. from floor 
to floor. 

The outfit used consists of a 12x12 timber set, end up, 
in the concrete floor, It is of such height as to be con- 
venient for the operator holding and operating the ham- 
mer, The end of the timber has a hole in it large enough 
to take the shell and deep enough to allow the shell to go 
down about three-fourths of its length. A steel ring fits 
over the base end of the shell, to act as a guide for the 
riveting tool in the air hammer. 
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Irregular Grinding Jobs 


There are four factors to be considered in “getting by” 
on operations of the irregular type, where there is no 
machine or jig well suited for the work. These factors 
are, first, the piece itself; second, the machine that is to 
handle the work; third, a good supply of ingenuity; and, 
fourth and by no means least, a man with an appetite for 
the irregular job—an “optimo-mechanic.” 

Mr. Van Deventer in his recent eulogy of the drill press 
as a multum in parvo machine for general shop work took 
a shy at the drafting-room force and suggested the use 
of a mallet as a useful antidote for a certain obstinacy 
peculiar to the profession. It might also be said of some 
operatives that, when the knock-down-and-drag-out 
method seems imprudent, a clever word-sponging will 
animate the fellow on the job until he says, “I'll do it, 

or my name is McGinnis.” 
Four jobs are here described, all grinding operations. 
The machine is a small universal tool grinder—a Norton 
No. 2. A careful study of the illustrations will help one 
understand these various jobs, and a few words in connec- 
tion will insure a good idea of the methods used. 

In Fig. 1 is shown an extraordinary set-up. Four 
square-end mandrels were required to be ground clean to 
a shoulder and perfectly true with the cylindrical portion. 
It will be seen from the shape of the mandrels that it 
was impossible to use the cup-wheel method. The top 
(false) platen of the grinder was lifted off and clamped 
at right angles to the table, the overhanging end of the 
platen being supported by an ironwork table conveniently 
placed, with a steel plate leveled for the traverse and 
fx steel balls for the platen to ride upon. All this mate- 
ria] was within easy reach of the machine, and it was only 
a few minutes before this grinding job was put on a 
manufacturing basis. The arbors in question were for 
holding automobile transmission gears in which the holes 
were broached. 

The second task was to grind four sections of a circle, 
with two center points for rutating. The radii were to 
be exactly alike—or in other words, two sections of two 
circles of exact diameters, with their centers offset from 
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each other and with the piece itself, when assembled to 
operate upon a third center. Despite all this description 
the only way to grasp the idea is to look at the piece as 
it was arranged for grinding. 

It will be observed that the piece, which was a hardened- 
steel plate, had a relatively large hole in which a bushing 
was inserted with a small hole carefully drilled and reamed 
for position on the milling machine. The bushing was 
also splined, and a key was set in, which located it in the 
plate. Thus arranged, the plate was placed on the 
surface plate, which in turn was held in the universal 
head and properly set for the grinding operation against 
the cup wheel. The radius grinding was accomplished 
by rotating the work by hand about the small stud in the ~ 
surface plate, which served as an arbor. The opposite 
sections were ground to the required diameter, the plate 
simply reversed with the bushing, and the other two 
sections then ground. 

The third operation was to grind a radius (inside) 
many times larger tl.an the wheel used. This was accom- 
plished simply by setting the table traverse at an angle 
from the wheel spindle, so that a position was reached 
in which by passing the work across the corner of the 
wheel the required curve was obtained. This method will 
serve for curves of limited arc. A curve 5 in. long with 
a 30-in. radius can be ground with a 7-in. wheel—a curve 
so nearly a perfect circle that it would be difficult to 
detect any error. The illustration, Fig. 3, shows a former 
for shrapnel turning being thus ground. 

The fourth case illustrates how the inconvenience of 
not having a regular form-grinding attachment for cir- 
cular formed cutters may be overcome. All that was 
needed besides the regular equipment was a sufficiently 
large faceplate attached to a spindle, and this in turn 
held in a bronze quill with an adjustable nut on the end 
of the spindle for the end thrust. The faceplate was 
notched lightly on the quarters, a flat strip of spring- 
tempered steel attached to the regular tooth support and 
set for tension against the rim of the faceplate. Simple 
holders, as shown, adapted to the specially shaped cutters 
were made, and the cutters were then ground mechan- 
ically correct—exactly “like the cutters you buy.” 


GRINDING THE SQUARE ENDS OF A MANDREL 


JOB HANDLED SIMPLY 


FIG. 2. AN UNUSUAL GRINDING 
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GRINDING A LARGE RADIUS WITH A 
SMALL WHEEL 


Fi. 3. 


Incidentally, the new type of four-lip drill, shown in 
Fig. 4, is stocky and a great cutter. Two lips are carried 
across it, the same as in an ordinary drill, and the other 
two cut nearly to the center. This particular drill is flat 
on the end, with a 0.4-in. radius on the corners. The 
ends, sides and corners were accurately ground on the 
fixture shown, Including the relieving. The finger sup- 
port for the lip is removed to give an unobstructed view 
of the cutter. 

These operations are not shown as presenting the last 
word in manufacturing the particular parts, but hint how 
to get along until the proper machine arrives. 

Springfield, Vt. O. S. MARSHALL, 

Blanking and Forming Die 


The die in Fig. 2 was designed for blanking and form- 
ing the cup shown in Fig. 1 and has proved satisfactory 
for small work. The dimensions of the cup are as fol- 
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Fig.e The Die 


The Punch 
BLANKING AND FORMING DIE 


lows: Inside diameter, 34 in.; depth, 14 in.; thickness of 
metal, 5 in. 


The stock used for making the part is 34 in. in width. 
It is guided by the pins A, while the spring lever B acts 
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FIG. 4. GRINDING FORMED CUTTERS WITH 
SIMPLE FIXTURES 
as a pilot. The spring pad C holds the metal firmly 


against the lower surface of the punch D while the shear- 
ing is being done. The outside diameter of the piece E 
and the corresponding hole at F’ in the punch act as cut- 
ting surfaces. 

The spring G, for supporting the pad, is located 
beneath the die bed, as shown, and is placed around thie 
pipe 77, which is screwed into the die bed. At the lower 
end of the pipe is a nut for adjusting the tension of the 
spring. 

The sleeve J acts as a bearing surface for the pins K. 
There are three of these pins used in this die. The piece 
E is of tool steel, hardened and ground, and acts as a 
punch in shearing, while the inside diameter acts as a 
die in the forming. 

The punch is designed to fit a standard press. The 
sleeve L fits into the piece F, which is of tool steel 
hardened and ground. This sleeve locates the blank and 
holds it firmly until the descent of the forming punch ¥, 
which is held in position by means of a shoulder on the 
upper end and by a setscrew. On the return stroke the 
sleeve releases the finished cup so that the work falls 
through the clearance hole in £. 

Bridgeport, Conn. MALCOLM PETERSON. 
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Overcoming a Difficulty in 
Forming Dies 


In making the dies for a sheet-metal toy pistol, we ran 
against several snags, and the solution of our problems 
may be of interest and value to other readers. The 
pistol is modeled after the Smith & Wesson hammerless, 
with the case made in one piece. It is blanked, formed 
and pierced, the sides spread open and then bent through 
the handle on the line AB, shown in the illustrations, 
Figs. 1 and 2. . 

The trouble arose from the fact that the line AB }s 
straight in the flat but forms a double curve in the 
finished case. There is an open space from B to C am 
the finished case for the works, but it is only YW mM. 
wide, while the grips are 7% in. This leaves only rool! 
for a bending punch 1% in. thick in the fourth operation; 
which operation must be a simple bend, for any drawing 
of the metal would distort the sides, which are already 
formed. 
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It was necessary in the first forming operation to put 
enough metal along the line AB to make the double 
curve covering a space lg in. wide. This result was 
accomplished by putting a hump in the forming die, 
between the handles. The right height to give just the 
Proper amount of metal was found by repeated trials. 


Formed and Pierced 


OVERCOMING A DIFFICULTY IN FORMING DIEgS 


The bending operation reverses this hump and gives 
the proper curve to AB without affecting the shape of 
the grips. 

The metal tears down somewhat at A in the first 
forming, and the two edges fold over one another in the 
bend. We could not avoid this without a long thin 
point in the blanking die, which would not give any 
service. As the lap is ironed down smooth in the fifth 
operation, it is not objectionable. 

Bridgeport, Conn. W. B. Green wear. 

Designing Smal] Springs To 
Avoid Breakage 

The spring shown full size is made of steel 0.020 in, 

thick, 1g in. wide and about ¥g i. long. There are three 


springs in each multiple lens piece for microscopes and 
they are continually breaking, causing much annoyance 
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SPRING FOR MICROSCOPES 


and expense where a number of instruments are in con- 


stant use. 
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If the spring is formed as shown at EF, then the move- 
ment of the point D, wil] cause the spring to bear against 


Working point D. 

There is nothing about the lens piece or the adjustment 
of the spring that really calls for the offset at A, and a 
spring like EF will be a decided improvement, The 
Principle involved can be applied to similar cases and to 
any size of spring. GrorGE G. Littie. 

Rochester, Minn. 

3B 


Drilling Holes in Gas Burner 


The accompanying sketch shows a Tevolving jig for 
drilling the four holes in a gas-stove spud, for an adjust- 
able orifice. The spud is made of brass and finished in one 
operation on an automatic machine, except for the four 
holes, which are drilled in the jig. 

The jig consists of a cast-iron base 4 upon which the 
parts Band C turn. Parts B and C are hinged at G, the 


REVOLVING JIG FOR DRILLING HOLES AT AN ANGLE 


cover C' being lifted up to place and remove the work at 

» The lever F works the plunger F to kick the spud out 
after it is drilled. 

The drilling is done through the hardened cover 6 
through the holes in the top of the cover, a No. 50 Morse 
twist drill being used. With this jig the four holes can 
be drilled at the rate of 325 spuds per hour. 

Rockford, Tl. H. J. McCuarrerry. 
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Combined Feed Pipe and Valve 


In cases where it is advisable to flow cutting solution 
in the form of a sheet, it is desirable to control the width 
of stream and flow at the same point. The illustration 
shows an arrangement constructed for this purpose. 
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The solution is delivered through a narrow slot A ina 
brass tube, and the flow is regulated by a taper opening 
B in a sleeve that fits over the tube. As the sleeve is 
rotated by means of the handle C soldered to it, the taper 
side of the opening cuts down the length of the slot in 
the tube and hence the width of the lubricant stream. 
This sleeve must be carefully fitted over the tube so that 
it will not leak. 

The whole device is supported by the customary rod, 
which is threaded into the tee of a pipe. The solution 
is fed through the flexible metal hose D into the side of 
the T-pipe. This arrangement allows considerable flexi- 
bility in flowing the cutting solution on the right place. 

Briageport, Conn. W. Burr BENNETT. 

& 


Biowing Work Out of Dies 


Some months ago we had occasion to manufacture quite 
a number of small copper and other metal caps ranging 
from 1% to 1 in. in diameter and from Y to 11% in. long. 
They were made on a single-action vertical punch press 
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BLOWING WORK OUT OF DIES 


with combination blanking and drawing dies. The action 
of these dies was perfectly satisfactory, but the problem 
arose as to a more economical and safer method of remov- 
ing the finished cap from the die without running the 
risk of having the ram come down meanwhile. We also 
wished to prevent the waste of time taken in removing 
chips of metal and occasionally such dust and dirt as 
might accidentally adhere to the oiled sheets of stock, as 
it was our idea to keep the press running continuously. 

The air compressor used was a smal] 3x3-in. single 
action of vertical type belted directly from the line shaft 
and running at a speed of 350 r.p.m. The tank was only 
a little larger than the ordinary commercial household 
hot-water tank. This gave us a very limited supply of aur, 
especially as it wag already being used to clean off chips 
from drill presses and other machines, and to force oil 
up from a tank on the ground floor to the floor above to 
be used at the different assembling benches. 

We at first rigged up the press with a continuous flow 
of air at about 80 Ib. pressure through a 14-in. pipe. 
That soon exhausted the supply, so we planned and rigged 
up an intermittent air supply in the following manner: 
On the press used, the main shaft rotated between two 
bearings with the cam on the outside of the front housing, 
exposing about 8 in. of the shaft. On this section a trip 
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was placed and so timed that at each revolution of the 
shaft, just as the punch was ascending from the die, a 
valve was opened letting the full pressure of the air blow 
across the die for a second or two only, the valve being 
closed again by a spring after the high part of the trip 
passed the handle on the valve. On the other side of the 
die was placed a funnel-shaped chute to catch the caps 
as they were formed and blown from the die. Passing 
through this, they were carried through a pipe to a barrel 
or box placed on the floor by the side of the press. 

The illustration fully explains the device. The air 
line A comes from the tank; B is the valve; C a spring 
to close the valve; D a copper tube to be bent as required 
to bring air in proper relation to the die; F the main 
shaft of the press; F represents the cam for opening the 
valve; G is the press ram; H the punch; J the die and K 
the funnel-shaped carrier and pipe leading to the box. 

Buffalo, N. Y. HERBERT J. RANDALL. 


Locating Round Ends of Levers 


The illustration shows a good device for locating in a 
drill jig work similar to 4. The holes are located con- 
centric with the rounded ends, which is always desirable. 
The work is set on one end in a suitable fixed V-block, 
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LOCATING ROUNDED ENDS OF LEVERS 


as 8, and upon the bottom on studs (. The screw D is 
then tightened, which in turn forces the movable V-blocks 
EE. These V-blocks pivot on studs FF. B. Mack. 
Dayton, Ohio. 
Ky 
Tinning Tempered Steel 


Steel articles that have been tempered or blued and 
show a light color, either straw or blue, cannot be tinned 
without first removing the thin film of oxide which gives 
color to the hardened and tempered steel. A bath of 
dilute hydrochloric acid is necessary to remove this thin 
film of oxide. It will require only a few seconds’ immer- 
sion to do so, after which the object should be dipped 
into the lead and tin bath while wet; lace it immediately 
in the melted bath, as quick as it comes from the acid, 
and the lead and tin alloy will immediately coat the sul 
face and form a foundation for soldering.—“Brass 
World.” 
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Discussion of Previous Question 


Around Small-Shop Babbitt 
Fires 


I read your article in Vol. 43, on page 1017, dealing 
with babbitting and was particularly interested, because 
that is an important part of the work in our repair shop. 
We have a cheap and easy way of babbitting our standard 
bearings. While not new, it may be of interest to those 
having similar work to do. 

Having a number of bearings running from 14§ in. to 
448 in. in size, to be babbitted regularly, we made a 
mandrel, as shown in the sketch. The scrap pile was 
appealed to, and a piece of cast iron about 8 in. square 
and 1 in. thick was found. A 134-in. hole was bored out 
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MANDREL FOR BABBITTING STANDARD BEARINGS 


and threaded in its center. Mandrels for each size of 
bearing were then turned, leaving them about 2 in. 
longer than the bearings and, as we did not want to do 
much scraping, a few thousandths oversize in diameter. 

One end was turned and threaded to screw down flush 
into the cast-iron plate. The mandrels were then put 
into the shaper and slotted along two opposite sides, and 
flat pieces were tightly driven in, as shown. The thickness 
of the pieces varied according to the amount of liners 
wanted for that size of bearing. 

In babbitting, the base plate is laid flat, the proper- 
sized mandrel is screwed into it, and the bearing and 
cap are bolted on with their regular bolts, the side strips 
fitting into the planed-out part of the bearing and auto- 
matically centering it around the mandrel. A little of 
the asbestos and cylinder-oil mixture is put around the 
hottom and in the oil holes, to prevent leaking, and also 
around the top, so that a riser can be poured. The bab- 
bitt is then poured into the open end. As soon as it sets, 
the bearing and cap are taken off, and the surplus metal 
is removed with a piece of iron heated in the forge. The 
resulting bearing is smooth; and as the bearings are 
always planed the same, they are always in line and the 
same height from the sole plate, without any measuring 
on the part of the man doing the pouring. 

" We use this hot-iron method to remove surplus babbitt 
from nearly all our babbitting jobs. It is quicker and 


safer, for unless extreme care is taken, the babbitt in the 
bearing is likely to be loosened by chipping. In melting 
off the babbitt, care must be taken to hold the bearing in 
such a position that the melting metal will run away 
from, and not into, the bearing proper. 

It has been our experience that sometimes a little more 
care and thought in cutting the oil grooves in a bearing 
are more important than the grade of babbitt used. In 
a number of instances, after a few experiments with dif- 
ferent ways of cutting the grooves and finding the most 
suitable lubricant, we were able to get as good, or even 
better, results with a much cheaper grade of babbitt, 
which is quite an item in these days of high-priced copper 
and tin. E. W. WRIGLEY. 

Seattle, Wash. 
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Milling Attachment for Thin 


Cutter Blades 


On page 1175, Vol. 43, Mr. Fruhner describes a fixture 
which looks very good. I have been up against the same 


proposition and find that two simple strips shown at A 
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MILLING ATTACHMENT FOR THIN CUTTER BLADES 


answer the same purpose very satisfactorily when used 
in an ordinary milling vise. Blades as thin as yy in. 
thick may be milled with them. 

The strips may be made of 14 or +, in. thick tool 
steel, spring tempered, with the edges which come in con- 
tact with the vise jaws made on a slight angle. This 
arrangement tends to force the work solidly against the 
parallel. Haroyp E. GReeENE. 

llion, N. Y. 
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Chart To Determine Maximum 
Unit Repeated Stresses 


We have noticed with much interest Professor Kom- 
mers’ diagram for use with the exponential formula for 
strength of metals under repeated stress. Professor 
Kommers’ diagram is, in many respects, a decided im- 
provement over the diagram given by us in the paper on 
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“The Failure of Materials Under Repeated Stress” 
(American Society for Testing Materials, 1915). . 

In this connection it seems proper to call attention to 
the fact that the values of B given in that paper and 
quoted by Professor Kommers were given as tentative 
values. Recently the writers have discovered an error in 
‘he derivation of the value of B from the test data. 
Having corrected this error and having given further 
consideration to available test data, we now suggest the 
following values for B: 


Material Values of B 
Structural steel and soft machinery steel.... 250,000 
Cold-rolled steel SNAPUNG cscs s Suelo ck a0 bn 
Steel, 0.45% carbon..................02202002 350,0 
WPOURDE ION oo. cinsccuus 6 ceuei coset ck 250,000 
SPINS: BI€Cl oes ecncu tras Seacicce ce 400,000 to 600,000 
Hard steel wire........0 ccc 600,000 
Cast iron CRAY Det ssuscrek wt haere edit he Vieng cre ccc 100,000 
Cast aluminum .......0.0IIIIIIIinittr 80,000 
Hard-drawn COPPER WING ors oh ei ee eas ec oe ee, 140,000 


In view of the small number of test data available for 
some of the materials the values herewith should be 
regarded as tentative. It is our opinion that in no case 
should working stresses be taken as greater than one- 
half the stresses for fatigue failure as given by the expo- 
nential formulas, using the foregoing values of the 
constant B, while in many cases the working stresses 
should be lower than one-half the fatigue-failure stress. 
Of course, in no case should working stress be taken 
greater than the safe static stress, H. F. Moore, 

University of Illinois, Urbana, II). F. B. Srey. 
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Two Small-Shop Items 


The contributions of John H. Van Deventer are most 
interesting reading for me and must be more so to the 
owner of the small shop, who is too often looked upon 
as a sort of “stick in the mud” by all of us who “know 
something.” 

Quite recently I visited a small shop. The whole of 
its machinery consisted of two old engine lathes, a mill- 
ing machine, made when milling machines were young, 
and a drill press of the same period. 

This shop was exceptionally busy on munitions—small 
details for aéroplanes. The work was ideal stuff for the 
automatic. Many of us, I fear, if similarly placed, 
would have started in by getting into communication with 
some makers of automatics. After telling them what we 
thought of their delivery dates, we should probably have 
finished up by not getting the automatics and by making 
no attempt to get on with the details, The proprietor of 
this little shop had no time to waste. He just went ahead, 
and the way those old engine lathes were eating up the 
bars would have surprised the automatic and its maker. 

The illustration shows 
ment used on the engine lathes. The turret is attached 
to the sleeve A of the tailstock by means of the bar B 


said, to swing “clear of everything.” 

The tools are located by means of a pin carried on 
bar B, engaging with the holes H. In the center hole of 
the sleeve is a spring plunger that engages with the hole 


sare 

In the paper before the American Society for Testing Ma- 
terials the last Sentence on Page 452 (1915 Proceedimn® Part 
II) shoulda read: “It (B) is twice the value of the ordinate,” 
ete. The mistake was ours, not the editor's. The values of B 
8iven in the illustrative problems solved in that article will 


be affected by this error, but th : 
be affected, € methods of Solution will not 
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J at the back of the tool holder, keeping this in position 
while in use. 

For the work on hand, a drill, a Teamer, a recessing 
tool and a tap were in use, while in the tool post a form- 
ing tool and parting tool were carried. While I could 
not help but admire the speed with which these methods 
produced the small parts, I think what appealed to me 
most was the “swinging clear of everything” of the tools 
not in use. 7 

The proprietor of this same shop had recently installed 
electricity for lighting purposes. He had placed an old 
barrel in the loft, to which the disused gas pipe was 
attached, thus making it possible, when any of the 


TURRET ATTACHMENT FOR LATHE TAILSTOCK 


machines required lubricant for their cutting tools, just 
to “turn on the gas.” 

No trouble was experienced with this system, the boy 
at the drill press taking a sort of delight in looking after 
the supply to the barrel. The only untoward incident 
occurred when someone “turned on the gas” in the pro 
Prictor’s little office, which unfortunately for some of his 
correspondence and drawings, still had its gas jet. One 
accident of this sort was quite enough to convince the 
proprietor that it was advisable to make a second one 
impossible by blanking off the Pipe entirely. 

Somehow, while admiring these methods, the thought 
passed through my mind that one of the boys of thus 
shop might one day make his way to a modern shop, with 
its drip cans and pans. Perhaps he will compare it 
with the old man’s gas-pipe system and think how terribly 
the modern shop is out of it. Possibly he might go into 


.@ really modern shop, with its lubricant system complete 


with pipes and pumps and with costs worked out to the 
fraction of a cent ; but even then it would not cause him 
any surprise, as quite naturally he would think someone 
had stolen the old man’s ideas and also his system of 
bringing lubricant to the cutting tools. 


Belfast, Ireland. G. P. Terry. 


m8 
Best Way To Do Certain Things 


On page 165 Mr. Jacker has commented on the method 
Proposed by Professor Sweet for attaching a lever to a 
shaft. Mr. Jacker suggests replacing with a taper pip 
the nut originally recommended by Professor Sweet. 

To my mind the nut is much easier to fit up in the 
first place. On interchangeable work especially, the taper 
pin calls for expensive jigs and extremely careful work. 
The lever and shaft may be assembled and drilled 1 
place, but then they are no longer interchangeable. After 
the thing has heen fitted up once and taken apart a few 
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times, the crank will be worn or stretched enough so that 
the pin holes will not match when the crank is driven on 
snugly. 

When it comes to a job such as a gasoline-engine fly- 
wheel, great is my respect for the designer who bolts his 
wheel to a flange on the crankshaft. Especially on boat 
engines this job of removing a flywheel has to be done 
under unfavorable circumstances with limited tools, and 
ho system of keying on either a straight or a taper shaft 
will let go so promptly as a flanged, bolted joint. It will 
even defy sea water, which converts the fixing of any 
other joint I ever saw into one of the meanest jobs the 
repair man has to handle. H. W. JoHNson. 

Poughkeepsie, N. Y. 

A Bench Plate with Legs 


A. E. Holaday, on page 1130, Vol. 43, illustrates a 
bench plate with legs, in which the threaded holes pass 
right through the plate and the bolt heads of the adjusting 
screws serve as the surfaces in contact with the bench. 
The plate here shown corrects these two seeming disad- 
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A BENCH PLATE WITH LEGS 


vantages. Chips and dirt will find their way into holes 
that run wholly through the plate, and the adjustment 
will be more readily made when the hexagons on the 
adjusting screws are raised somewhat from the table. 
London, England. G. 8S. BowLine. 
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The Small-Shop Planer 


On page 841 of Vol. 43 Mr. Van Deventer mentions a 
kink used in holding work against the solid jaw in 
the milling, planer .and the shaper chuck with a piece 


CENTERS FOR HOLDING THIN WORK IN A VISE 


of round stock. Pieces like the one illustrated, called 
“centers,” are a great improvement over the round pieces. 
They are made of tool steel hardened and ground. 
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I am doing a good deal of shaper work in making digs 
and don’t see how I could get along without the palr 
I have, not alone for holding work against the solid jaw, 
but on lots of other work, particularly thin pieces. One 
on each side of the work fills the bill here and in many 
other places. Grinding the face which goes against the 
jaw, a little past square tends to force the work against 
the parallels. AXEL HALVORSEN. 

Albany, Ind. 
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Face-F orming Tool for a Lathe 


With reference to Gustave A. Remacle’s article, page 
1127, Vol. 43, I think this is purely a technical idea. If 
put to a practical test, it would be likely to fall down. 


FACE-FORMING TOOL FOR A LATHE 


After the tool has been made and hardened, the 
tempering would have to be carefully studied, as Z in 
the reproduced illustration would be subjected to a great 
pressure and would probably break or bend. Owing to 
the great cutting surface, the tool would be found to 
spring and chatter. This class of tool is all right for 
roughing out; but for finishing, it is nearly useless. 

If your contributor requires a tool for such a die, it 
would be advisable to make a reamer or D-bit, which 
could be done without much trouble. 

Chingford, England. W. H. HurcHins. 
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Humoring a Small Lathe 


Your correspondent, A. 8S. Day, on page 912 brought 
up an interesting subject. I believe that the cutoff tool 
is one of the most unsuccessful tools which the engine- 
lathe operator has, unless it is used upside down and 
the lathe reversed. 

I have seen a lathe operator cutting up in a 14-in lathe 
a steel bar 114 in. in diameter by 18 in. long into disks 
about 1 in. thick. One end of the bar was held in the 
chuck; the other end ran on the center. I doubt if the 
ordinary cutoff tool could have been made to go right 
along the bar without some digging in and some broken 
tools. It seems to be the general practice in motor shops 
around London to cut off with upside-down tools. What 
would they do with a lathe having onlv forward speeds ? 

Wembly, England. J. H. Davis. 
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Women Munition Workers in 
French Shops 


The illustrations reproduced on the opposite page show 
conclusively how universal the employment of women has 
become in French munition shops. It will be noticed that 
their employment is not restricted to machines and oper- 
ations that in the past have been considered suitable for 
women. Here they are shown operating cutting-off 
machines, rough-turning lathes, wet grinders and screw 
machines, as well as performing a number of manual 
operations such as loading, inspecting and stamping. 

One point is emphasized by an inspection of the cos- 
tumes worn by these operators. Apparently standardiza- 
tion in this matter has not yet been attempted, although 
it will probably come with time. 

The shop from which these illustrations are reproduced 
is a part of the celebrated Panhard-Levasser works. 
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Racial Traits and Feelings 
in South America 


“Pardon me, but I cannot give you anything.” This 
expression, or its close equivalent, is the courteous every- 
day refusal to beggars in South America. Not only are 
the words polite, but the sentiment that they convey is 
genuine. Through this everyday occurrence is exhibited 
the strongest racial trait of South Americans. In contrast 
the brusque, “Beat it,” hurled over one’s shoulder at a 
northern panhandler exhibits a racial trait of the Anglo- 
Saxon. 

To North Americans such extreme courtesy may appear 
hypocritical, but it is not. It springs from ‘an inborn 
sense of the rights and privileges of others, and in its 
gracious thoughtfulness for another's feclings is a fine 
practical application of the Golden Rule. In South 
America there is no such thing as “cussing out” a subor- 
dinate; there is no discourtesy on the part of servants. 
Short-changing in the transactions of daily life is un- 
known. As a rule, financial obligations are scrupulously 
met. In this respect the subscription records of the 
American Machinist show that South American accounts 
are uniformly paid. Would that the same could be said 
of domestic accounts ! 


These things, while perhaps small in themselves, are . 


traits and characteristics that every northern business man 
should understand and value at their true worth, if he 
hopes to do business in the great markets that are opening 
to the south of the Panama Canal. 

It is more than likely that the average North American 
forms his opinions of South Americans by his knowledge 
of Mexicans. This twisted viewpoint is aided and abetted 
by our magazines and daily newspapers, which one often 
believes are deliberately fed with misrepresentations. Ra- 
cially the Mexican is a mixture of Spanish and vicious 
Indian. In contrast Brazil, the largest country of South 
America, is racially Portuguese, Negro and Indian, but 
Indian of a far different tvpe than that met with in 


Mexico. The rest of South America is racially Spanish 
and Indian. The population, taken as a whole, is far dif- 
ferent from that in Mexico in almost every way that is 
touched in business connections. 

Broadly speaking, there is no color line in South 
America. In Brazil, where the negro blood is most plen- 
tiful, many of the most important positions are held by 
pure negroes. For illustration, the president of the Bahia 
Water-Works Co., an able engineer and a man of affaigs, 
is a negro—and he is no exception. 

This population, which is just on the eve of tremendous 
advancement in the use of manufactured products, occw 
pies the richest section of the entire world. The Amazon 
River basin has twice the area, and La Plata basin 
one and one-third times the area, of the Mississippi. The 
national resources are untouched and are magnificent in 
extent. 

An Argentine statesman recently said that his country 
today is in the same position that the United States was 
in 1805. What tremendous things will happen there in 
the next 50 vears! 

Life is easier in South America than here, because of 
the great fertility and productiveness of the land, because 
wants are simpler and because of racial habits. But this 
leisure is not misused. The average man who would be 
approached by a salesman from North America is better 
educated than his caller. Not only would he have a thor- 
ough knowledge of his own business, but he would have 
accomplishments in languages, literature, art and music 
that would far outshine and outdistance the man from the 
north, with his purely business viewpoint. Such facts are 
well worth consideration whenever plans are being formed 
to enter South American markets. 

The feelings of South Americans toward the United 
States have been as much misjudged as their racial traits 
have been misrepresented. It is true that, in the past, 
South American countries believed that the United States 
was a huge aggressor, interested mainly in stretching her 
boundaries and absorbing portions of the weaker coun- 
tries to the southward. ‘The latest incident to foster this 
feeling was the landing of the naval contingent at Vera 
Cruz. But when these troops were withdrawn and Presi- 
dent Wilson affirmed and reaffirmed the position of the 
United States—that not one square foot of Mexican soil 
was wanted or would be taken—the sentiment in South 
America changed again. Today the feeling for us is one 
of extreme cordiality. Our much discussed Monroe doe- 
trine is looked upon as the great safeguard of the entire 
western hemisphere and a principle that should be sup- 
ported by the nations of the south as well as by the United 
States. In fact, in Rio de Janeiro there is a beautifully 
constructed building known as the “Monroe Palace.” It 
was built to honor President Monroe and commemorate 
the establishment of the American doctrine that bears 
his name. <At the present time there are running in 
South America serial novels in which Brazil, Argentina 
and Chile are pictured as joining with the United States 
in defending this doctrine against European aggression. 
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The business men of South America now realize that 
they have made a mistake in past vears by not establish- 
ing closer business relations with their northern neigh- 
bors. This feeling has been accentuated by the situation 
developed from the European War. Without doubt, at no 
previous time in our history has the feeling in South 
America been so cordial and favorable toward the United 
States as it is today. Obviously, this is the time to lay 
the foundation for foreign trade that shall endure for 
decades to come. 

-Another source of misrepresentation has been in regard 
to the quality of goods demanded by South Americans. 
It has often been thought that they would purchase only 
cheaply made, inferiorly finished products. This is not 
true. It is an interesting fact that very little plated 
jewelry is sold in South America. However, people buy 
plentifully, within the limit of their means, genuine 
jewelry of excellent design and superior workmanship. 
In the region of more practical things—up to 20 years ago 
a Connecticut firm had practically a monopoly of the cut- 
lery trade of the rubber districts of the upper Amazon. At 
about that time German goods began to enter, selling 
for a much lower price than the N orth American, but in- 
ferior in quality. In a short time the American products 
were driven out. But about 10 years ago the tide turned, 
and within another 5 years the German products had dis- 
appeared. ‘The trade of the Connecticut firm is now firmly 
reestablished. The turnover was due entirely to the su- 
perior quality of the Yankee products. 

The lack of real information in regard to South 
America, her people, their traits, feelings and business lik- 
ings, is perhaps due partly to the provincialism of X orth 
America. This is a well-worn statement, but it has not 
lost the force of truth. N ow, if ever, is the time when 
facts, not beliefs, and plans, not schemes, must be relied 
upon if American manufacturers are to obtain and retain 
their proper share of the business in South American 
markets. 
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Preparedmess for Manufacture 
Instead of for War Itself 


We hear much in some quarters about the raising and 
equipping of a huge army at short notice, should we be 
threatened with an invasion. But those who talk in this 
way know nothing of the problem of securing arms and 
accouterments for such an army; they do not realize the 
time required to manufacture arms and ammunition. 

They read of the huge order for munitions that have 
been placed in this country and read of different shops 
that are turning out from 3,000 to 10,000 shells per day 
and of cartridges by the million. They think of our 
large automobile and other shops and fondly imagine 
them turned into huge munition factories, and a sense 
of security comes over them. They say we are the 
greatest country on earth, with the greatest resources ; 
why worry ? 

But they do not know that in reality we are supplying 
only a small percentage of the ammunition being used 
by the warring nations. They do not know the time 
required to begin turning out rifles, fuses and other muni- 
tions, 

We are informed that very few rifles have yet been 
delivered of the millions which are under contract, And 
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this in spite of the fact that some of the contractors were 
already in the business and large manufacturers of arms, 
Even mechanics do not realize the immense amount of 
preparation required to manufacture rifles; they do not 
appreciate the hundreds of operations that go to make 
up a modern rifle, the hundreds of Jigs and of gages and 
the training of men or women for inspection and’ 
assembly. 

Fixtures and gages play an important part in the mak- 
ing of rifles, and unfortunately they require a long time 
to design and manufacture. “And even with the design 
made and blueprints to work from, it is no easy taxk to 
secure enough tool makers capable of this sort of work 
to turn these pieces out accurately and quickly, as mechan- 
ics of this class are none too plentiful in ordinary times, 

As we have pointed out before, an excellent form of 
preparedness is in the making of as many sets of fixtures 
and gages as may be necessary to enable rifles to be turned 
out quickly in a dozen or more shops. Preparedness 
of this kind could hardly be used for offensive purposes 
and would yet be extremely effective in the effect on 
possible invaders. 

With enough rifles on hand for the first few weeks— 
and although another 250,000 would do no harm—we are 
not as deficient in that respect as some would have us 
believe. And with fixtures and gages, not overlooking 
drop-forging dies and similar tools, additional arms could 
be quickly manufactured, pref erably in interior towns and 
cities. 

Preparedness to manufacture quickly is not only 
cheaper, but is more effective than many of the plans 
Proposed. Such action, coupled with world-wide publicity 
that all preparations have been made, will do much to pre- 
vent invasion and also nullify even the most elaborate spy 
system in existence. Playing the game with the cards 
in the open is always the best in the Jong run. 

we 


The Cup That Energizes 


In practically all the shell shops of Canada work goes 
on day after day and night after night with no let-up. 
The hungry guns on the battle front must be fed, and 
those who make the fodder must not rest. In many of 
the shops Christmas and New Year’s dav were the only 
holidays in the twelvemonth past. Night work for ever 
a single night is trying. How much more so is it when 
carried on night after night, week after week and month 
after month! 

In one of the larger Canadian shell shops the manage- 
ment has set up coffee stalls at convenient points through- 
out the plant. Here the men can get a hot cup of good 
coffee for two cents. There is only one restriction—a 
man can go and get a cup whenever he likes, day or night, 
except at four o’clock in the morning. This is the hour, 
so the doctors tell us, when a man’s vitality is at its low- 
est. In the works referred to it is compulsory for the men 
to drink, at the firm’s expense, a cup of hot coffee at this 
hour. The scheme has been in operation but a short time, 
but the results have justified the expense. <A tired man, 
after drinking a cup of hot coffee, returns to his work 
with renewed Vigor. 

The increase in production after 4 a.m., since the coffee 
stands were started. has not vet been tabulated and cont 
pared with the production previous to their installation, 
but it is sufficiently marked to be noticeable. 
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Cylinder Boring Bar 


In the construction of the portable locomotive-cylinder 
boring bar shown, designed for reboring locomotive cvl- 
inders and valv o-chambet bushings, special attention has 
been given to the safeguarding of all gears and moving 
parts. 

The tool can be used with one or both evlinder heads 
removed. The crosshead blocks are bolted to the cylinder 


CYLINDER BORING BAR 


with the cylinder-head studs; and the bar revolves in the 
sleeves, supported and centered by setscrews in the cross- 
heads. 

When boring with only one head removed, the expand- 
ing chuck and pin, having five scts of taper gibs to fit 
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in stuffing-boxes of various diameters, are used to support 
the crank end of the bar. 

The power is applied to the bar by means of a back- 
geared driving power having a two-speed quick-change 
cear drive. This form of drive j is calculated to be of par- 
ticular advantage where the same bar is used to rebore 
evlinders and valve-chamber bushings of various sizes. The 
quick-change i 1s accomplished by simply pulling out a slip 
pin, shifting the primary pinion out of gear and driving 
by the intermediate shaft. 

The cutter head is fed bv means of an automatic feed 
case having two changes of feed controlled by a slip pin. 
For setting the bar up in valve-chamber bushings a novel 
device is used, enabling the operation to be quickly and 
accurately performed. This consists of a set of taper 
cone sleeves in halves, fitting in the counterbore, sup- 
porting the bar central while bolting up the blocks and 
crossheads, after which tlie cones are removed and the 
bar is ready for reboring. The sleeves being taper, one 
set can be used in bushings of various sizes. 

These portable boring bars are manufactured by E. J. 
Rooksby & Co., Philadelphia, Penn. 

as 


Heavy Single-Purpose Lathe 


It will be observed that the lathe shown is of the single- 
purpose type, designed primarily for turning or boring 
high-carbon steel forgings at maximum speeds. 

As will be seen, the machine is heavily proportioned 
and follows more or less conventional design. <All the 


HEAVY-DUTY SINGLE-PURPOSE MANUFACTURING LATHE 


Swing over ways, 26% iIn.; swing over carriage, 
distance hotweeh centers, 60 in.: length of bed, 10 ft. 
240 to 500 r.p.m.; diameter of countershaft pulleys, 18 in. 
boxed for export, 16,000 Ib. 


15 in.; 
8 In.; cone dlameters, 12 
for 6-in. 


floor space, 11 ft. 6 In. by 4 ft. 8 in.; 


hetght to center, 42 In.; 
speed of countersh aft, 


in., 15 in., 18 tn.; 
shipping weight, 


belt; length of tool carriage, 36 {n.; 


rs 
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bearings are fitted with removable bronze bushings, and 
the gears and pinions are made of steel, with the exception 
of the large spindle driving gear, which is made of semi- 
steel with 4-in. face. 

Three speeds and four feeds are provided. The tur- 
ret tool post is of steel and arranged to lock in four posi- 
tions. The bed is cross-ribbed with heavy box-shaped 
girts 15 in. apart. The central rack, which takes the 
end thrust of the tailstock, forms an additional rib. 

The feeds are all positive, transmitted through the 
lead screw. The main journals are provided with ring 
oilers, while all internal moving parts are lubricated 
by gravity feed. 

The machine is a recent product of W. & B. Douglas, 
Middletown, Conn. 
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Roll Straightening Machine 


In addition to its regular function of straightening, 
the machine shown puts on a high finish in one pass. 

The straightener consists of a bed with upright pedestal 
bearings, which support a revolving frame that has hollow 


ROLL STRAIGHTENING MACHINE 
Capacity, 1- to 2%4-in. rounds; speed, 30 to 40 ft. per min. 


journals and the straightening mechanism. The latter 
consists of six rolls having concave surfaces, The rolls 
are supported by bearing blocks having a swivel and 
screw adjustment. The roll supports are secured to the 
revolving frame so as to project alter- 
nately from opposite sides, excepting 
at the receiving end of the frame, where 
two rolls are directly opposite. At 
each end of the straightener, tracks 
are provided, traversed by a gripping 
device that keeps the material to be 
straightened from revolving. 

The contact of the concave rolls in 
the revolving frame produces varying 
speeds, according to the amount of 
concave surface put on the rolls. A 
certain degree of slipping that is done 
by the rolls will put on a fine finish. 
The rolls are adjusted at an angle to 
the shaft according to the diameter, 
each roll having a Segmental line of 
contact with the shaft. This pre- 
vents gouging out or breaking of edges 


in the surface of the material]. 
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The machine shown is the latest addition to the line 
made by the Brightman Manufacturing Co., Columbus, 
Ohio. 
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Adjustable Sizing Tap 


The tap shown is an adjustable tap that may be kept 
accurately to size, and yet it has the advantages of a 
sclid tap. It is made in various sizes and threads on 


FIG. 1. ADJUSTABLE SIZING TAP 
All sizes from 1% in. to 12 in. 


FIG. 2. CONSTRUCTION OF SIZING TAP 


order, and additional sets of chasers may be easily 
obtained. Its construction is shown in detail in Fig, 2. 
It is made by the Murchey Machine and Tool Co, 
Detroit, Mich. 
38 


Horizontal] Hydraulic Press 


The press shown has been designed to fill the need of 
a machine capable of powerful pressure, where speed and 
rapid production are not essential or under circumstances 
where power drive ig not available. 

The distance between the ram and the resistance head 
can be varied to suit the work by adjusting the head on 
the slotted and keyed bars. This press is a late product 
of the Metalwood Manufacturing Co.. Detroit, Mich. 


HORIZONTAL HAND-OPERATED HYDRAULIC PRESS 
of flaws or cracks that might be found ines ton aize: Ram, 4% in.; stroke, 12 in.; between bars, c. to c., 36 in.; 
F 


t.; ram to resistance head, extreme, 8 ft.; weight, 2,225 Ib. 


stroke, 18 in.; between bars, c. to c., 36 in.; length 


of bars, 24 ft.: ram’ to resistance head, extreme, 22 ft.; weight, 2,930 Ib. 


— 
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Universal Joint 


The illustration shows a new form of universal joint, 
which it is claimed gives a uniform motion at all parts of 
its revolution. It consists of four spherical driving seg- 
ments A, held in the hollow driving case B by means of 
the pivots C. Between these driving segments are the 
floating segments D, which engage the squared end of 
the driving shaft. These floating segments fit the shaft. 
As they are free to move between the driving segnients, 
they can assume any angle within the driving range, 
which is about 30 deg. 

As will be seen, this Joint has large bearing surfaces and 
is provided with large lubricating channels, so that it 
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FLEXIBLE SHAFT COUPLING OR UNIVERSAL JOINT 


can be packed with enough grease for a year’s run. The 
Joint is compact and is provided with grease and dust 
covers. It is made by the Cooper Flexible Transmission 
Co., Inc., Brooklyn, N. Y. 


a 
Machine Tools in France 


By Wittiam D. Fitts 


Recently I visited some of the important machinery 
houses in Paris that have connections in the United 
States and are the selling agents of many of the large 
factories there. Unusual activity was found everywhere, 
but the officers of the different companies found time to 
discuss the interesting question of the past, present and 
future of American machine tools in Europe. A consid- 
erable amount of information was obtained—in some 
instances of a disconcerting nature. One imagines that 
if there is a thing which Americans do really know some- 
thing about it is organization and that they are wonder- 
fully endowed with efficient methods for carrying out 
the details, big or little, of their business. But is seems 
that American business men stil] have two or three things 
to learn before Europe is quite willing to admit their 
supremacy in small details, 

A member of one firm asked me to beg American manu- 
facturers to put their office boys through a course of 
Instruction in the postal rates between the United States 
and Europe. He said that it is not unusual for excess 
postage to be paid at this end by his firm, amounting in 
a month to 30 or 40 francs. Sometimes 20 or more 
invoices arrive in one cover, stamped with the minimum 
postage for the United States. ‘This practice has been 
going on for years, notwithstanding a long and heated 
correspondence on the subject. Threats of fines are of 
no avail, and the habits of the American office boy are 
incorrigible, for even today the practice of putting a 2c. 
stamp on a letter to France prevails in many American 
offices. 
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Another firm has been writing weekly letters for the 
past 18 months to a New England factory, in an endeavor 
to persuade the manager to have the shipping cases 
marked with a stencil plate and in ink, rather than with 
a lead pencil. This kind of marking is obliterated by the 
time the case is on the docks at Havre, where it has to be 
opened and an inventory made of the goods it contains, 
A leather stencil and a brush were sent out to New Eng- 
land to be used in marking this firm’s cases, and yet— 
alas !—the old pencil habit was too strong, and a weekly 
hunt has to be made upon the Havre docks for odd cases 
containing valuable shipments of machine tools. Delays 
and countless vexations are the result. Even when a 
stencil and ink are used, one steamer may bring three 
different invoices for the same firm, 
among which are found three No. 
1’s, In fact, I was begged to ask 
the manufacturers to take the time 
to perfect their markings, so that 
consignees will have less trouble in 
checking up their cases and knowing 
to a certainty what they contain. And 
too, will not the American manu- 
facturer employ some system of check- 
ing the American Express Co. so as 
to be sure that cases are really shipped 
by it upon certain dates and upon specified steamers ? 

In general, the impression seems to be that the Ameri- 
can has still many things to learn about the export 
business. Ag all the companies interviewed are anxious 
that the present exportation of American tools to Europe 
should be maintained, even after the war comes to an 
end, it is suggested that now is the time to study and 
perfect the details of the business, so as to be better pre- 
pared for the competition that is bound to come when 
European peace has been reéstablished. 

The hazard of life has forced all foreign nations to 
turn to the United States for their present supply of 
machine tools. One estimate of the increase of American 
business with France in this line alone was 600 per cent. ; 
with Russia, about the same; England, 300 per cent.; and 
Italy, 300 per cent. This latter country joined in the 
war after her allies had already made their contracts with 
American manufacturers, and factories were unable to 
make deliveries to her rapidly. Moreover, Italian 
methods of business are somewhat dilatory, and contracts 
are not so easily signed there as in France and Russia, 
There are always a certain hesitation and a lack of 
confidence on the part of the Italian buyer, which often 
loses him the chance of acquiring the articles he is most 
in need of. 

Thousands of American lathes are now set up in fac- 
tories all over France, turning out thousands of projec- 
tiles daily. One estimate is that France alone has bought 
anywhere from 5,000 to 10,000 lathes and from 1,000 to 
3,000 automatic screw machines for making fuse parts. 
Millers and grinders have come over in great numbers 
and at the present moment cannot be had at any price. 
The French demand is in a measure beginning to fall 
off, although this is not so much due to the lessening in the 
needs of the country as to the inability of American 
factories to deliver or to make promises to furnish in 
any near future the quantity of machines required. And 
perhaps it is just here that, as a result, may be found 
the most interesting evolution which this war has brought 
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about in France. The great necessity for munitions of 
war has awakened in the French people a new concep- 
tion of their own powers as an industrial nation. 


MANUFACTURING LATHES IN FRANCE 


Before the war, France manufactured lathes, and those 
I have seen are good examples of design and workman- 
ship. But they were turned out slowly, and it was a 
great event when one or more were sold. The firms who 
did this business were old and solid concerns, taking more 
pride in their well-earned prestige and the quality of 
the machines built than in the number sold. The war 
came, and it must be acknowledged that if the United 
States had not been there to furnish the myriads of 
machine tools necessary to equip the factories that sprang 
up all over France, the chances are that the present 
impregnable position of this country’s army along its 
entire front would not have been so secure as all military 
authorities now admit it to be. But the country’s demand 
for munitions of war has become insatiable, and as 
factories in the United States are temporarily exhausted, 
France itself has decided to make a superhuman effort to 
supply the necessary machines. Lathes are now being 
built in fairly large numbers. A simple type of machine 
has been chosen for a model ; celerity in manufacture and 
utility for the one purpose—the making of projectiles— 
for which it is to be used are the only things that matter. 


FUTURE OF FRANCE AS AN InpustriaL Nation 


France easily acquires habits, and having made a begin- 
ning in the intensive supply of war material, it would not 
be surprising to find her, after peace is signed, entering 
upon a period of industrial expansion of great dimen- 
sions. Even now nothing is being left to chance, for 
finance and industry are banding together to an extent 
hitherto unknown. For the first time in the history of 
France the conception of vast schemes in business affairs 
is in process of formation. Until now it has never seemed 
possible for financiers to grasp the meaning or the value of 
great masses of figures, nor for the manufacturer to believe 
it possible that factories built and organized on any larger 
scale than might be necessary to supply in a measure the 
needs of the country itself were more than dreams of 
fancy. But all this has changed, and today France igs 
talking in large figures and showing practically that no 
undertaking is too great for her comprehension. All 
this is happening while the flower and strength of the 
country are in the trenches. When this fighting genera- 
tion of men, hardened by exposure and molded by life’s 
forces in this giant contest now going on, returns to 
resume the material struggle for existence, it is safe to 
predict that whatever they do will bear the impress of 
their new-born conception of greatness, 

In talking with the machine-tool companies here it 
was observed that all were guarded in making any predic- 
tion as to the future prospects of American manufactured 
articles in this market. All were convinced, however, 
that in order to hold the greater part of the business 
American firms must change many of their methods and 
show more willingness to conform to the habits of the 
different European countries. 

The idea prevailing in America—that French firms 
are not worthy of credit—was spoken of as absurd by a 
member of an English firm which has done business in 
France for several generations. This gentleman said: 
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“There are no better contracts than those entered into 
in France. Possibly Americans who have little experi 
ence here may find the negotiations leading up to the 
signing of a contract somewhat tedious; but as a matter 
of fact, we do not mind this, and one is so completely 
protected by the laws of the country that losses are almost 
unknown. One case came up recently where the pur- 
chaser of lathes, who had already made an advance pay- 
ment, finally received the machines and then upon various 
Pretexts put off the final payment of the remainder from 
week to week. We waited four weeks and then made 
our complaint to the judge at the tribunal. Two days 
afterward the judge ordered the delinquent firm to pay 
in full, and we received our money the very same day. 
How long do you think the New York courts would have 
taken to decide a simple question of business of this 
kind? The fact igs that, in spite of the war, French 


credits still remain as good as any in the world. 


“The Germans beat the Americans before the war, net 
because their machine tools were better, or as good, but 
simply because they understood and were willing to 
cater to the prejudices of the people and arranged the 
matter of payments in a satisfactory manner.” 


Bitter FEELING AGAINST SoME AMERICAN Firms 


A member of another firm spoke about the very bitter 
feeling that has been aroused here by the manner in 
which American manufacturers had ignored many of 
their French contracts. He said: 

“If it is true, and there seems to be little doubt of it, 
that American manufacturers, who have signed contracts 
for delivery in France upon certain dates, deliberately 
sold the promised machines to Americans or others at 
higher prices, I can only stigmatize this mode of business 
as immoral. At all events the manner in which some of 
the French companies have been treated has left a pain- 
ful impression which cannot be easily effaced. And to 
add to the indignity, the Americans who have broken 
their contracts refuse to answer all letters, simply ignor- 
ing their undertaking. 

“On the other hand, all really first-class American 
firms with whom we have been doing business have 
treated us very fairly and have kept us constantly informed 
of conditions at the factories and stated frankly how late 
they would be in making deliveries, 

“Americans have become spoiled by too many orders. 
Before the war they were all crying out for business, and 
now that they have everything their own way they have 
become independent and arrogant. With the ending of 
the war, all this must change, for the French are not 
likely to forget the bitter lessons they have learned, and 
this time they will probably profit by them.” 

The director of one of the most important companies 
here had the same tale of woe to relate concerning the 
lasting harm that is bound to result from the smashing 
of many of the army contracts by American manufac- 
turers. He said: “The army officers in charge of the 
factories know quite well what has been the cause of the 
delay in delivering machine tools contracted for. Prom- 
ises had been broken time after time, and the general 
dissatisfaction that has been aroused will do great 
harm to American business prestige. - France certainly 
will not soon forget the bitterness of this experience. 
America, on the other hand, does not seem to realize how 
serious the matter is.” 
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Charles Churchill and Son, 
Charles Henry, Dead 


The American machine-tool building industry will be 
shocked by the news of the death of Charles Churchill 
and his son, Charles Henry Churchill, founder and man- 
aging director respectively of Charles Churchill & Co., 
Limited, London, England. The death of the senior 
Churchill was not unexpected, inasmuch as he had been 
in failing health for the past few years, although it was 
not until last year that he relinquished active directorship 
of the business and his son became the managing head. 
Charles Churchill, the founder of the business, died on 
Feb. 14, following his son, Charles Henry, by only six 
days. 

The story of the founding and growth of the giant 
machine-importing business built up in England by the 
Churchills dates back to 1861 and envelops the vision 
end faith of one of the first Americans to realize the 
future of the then infant American machinery-building 
industry. 

Charles Churchill was born in Hamden, Conn., just 
outside of New Haven, on July 8, 1837. Upon comple- 
tion of his early education he entered his father’s business, 
which was that of auger manufacturer. In the early 
sixties his father became associated with the firm of 
Thompson, Langdon & Co., New York City, for which 
he went to London in 1861, to supervise the installation 
of some wire-covering machinery exported by that firm. 
In connection with the same work, the son Charles fol- 
lowed the next year, and the interest that this machinery 
aroused and the impressions he gained concerning the 
possibilities of other classes of machinery decided the 
young man in the choice of a career—American machin- 
ery importing. The business took hold almost immedi- 
ately, and before many years it became a large one. 

In 1864 Charles Henry Churchill was born in London. 
He received his early education in that city and joining 
the business when a young man, was associated with his 
father continuously. 

With headquarters in London the firm established 
branches in Birmingham, Manchester, Newcastle-on- 
Tvne and Glasgow. The latest development was a man- 
ufacturing plant in Manchester. 

Two sons survive, one of whom, Arthur, is at the head 
of the small-tool division of the business. 
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TRADE CATALOGS 


Catalog. Deltabeston 


ID & W Fuse Co., Providence, R. I. 
24 pp., 4x7 in. 


wires and insulating materials. Illustrated, 


The Hartford Special Machinery Co., Woodland St. and 
Homestead Ave., Hartford, Conn. Circular. Bench taper 
gage. Illustrated. 

Union Caliper Co., Orange, Mass. Catalog. Calipers, di- 


viders, tap wrenches, steel rules, hack saw frames, tool hold- 


ers, etc. Illustrated, 56 pp., 5x7 in. 

Julius King Optical Co., 10-12 Maiden. Lane, New York. 
Booklet. “Let Us Save Your Workmen’s Eyes.” Safety 
goggles. IlHustrated, 18 pp., 6x9 in. 


BUSINESS ITEM 
een ee ee eae nen Seer eS arr en eT 


To provide additional manufacturing facilities to meet 
increased demands for their line of sheet-metal working ma- 
chinery, the V. & O. Press Co., Glendale, L. I., has added to 
its plant a one-story saw-tooth building of mill construc- 
tion. The addition will more than double the capacity of 
the plant and will be in full operation by March 1. 
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PERSONALS 
iil cS 


Maurice Stanley, for sometime past in charge of the foreign 
department of the Russell & Erwin Co., New Britain, Conn., 
has become secretary of the Fafnir Bearing Co. 


R. S. Coe has been appointed assistant manager of the 
Norton Company’s publicity department. Mr. Coe was form- 
erly advertising manager of Landers, Frary & Clark, New 
Britain, Conn. 


Frederick A. Robinson, Jr., has been appointed assistant 
manager of the Becker Milling Machine Co., Hyde Park, Mass. 
Until recently Mr. Robinson was associated with the Penn- 
sylvania Steel Co. 


Charles E. Thomas, who some years ago was general man- 
ager and treasurer of the Cleveland Punch and Shear Works 
Co., has joined the sales organization of the Hilles & Jone 
Co., Wilmington, Del. 


Walter Knapp, formerly superintendent of the Lea-Courte- 
nay Co., Newark, N. J., has become connected with the Fore 
River Shipbuilding Corp., Quincy, Mass., where he will be in 
charge of the brass machine-shop division. 


E. L. Cushman, president of the Cushman Chuck Co., Hart- 
ford, Conn., has assumed the treasurership of the company, 
succeeding Richard Cushman tin that capacity, who has re- 
signed to devote his time to outside interests. Charles G. H. 
Schomacher has become assistant treasurer. 


J. E. MacArthur, who was recently superintendent of the 
Robinson Fire Apparatus Mfg. Co., St. Louis, Mo., and form- 
erly connected with the Pierce-Arrow Co., and the Brown & 
Sharpe Co., has accepted the position of superintendent of the 
No. 1 plant of the Russell Motor Car Co., Toronto, Can. 


: 


OOOUESORUDUOESODERDULNALOS EH DROROGRNORCDOsoeReREeERESereonecceseRsoeeeceescecenesseccreosenproonesenceneeeon 


OBITUARY 


CEPARERENGREDOLERDERENERDOREERTOUDOROGUS ROR SEDTOR REGS ODNNOLOOSEROROUO UREN INCANCT RATS CN T°SEeS OPESUSTSS ENE HSS TE DOL IO ROO OEEODEN EINE 


V. P. Buck, president, Shawmut Machinery Co., Boston, 


Mass., died in that city on Feb. 15. 


J. S. Peacock, president of the Carbon Steel Casting Co., 
Lancaster, Penn., died in Miami, Fla., on Feb. 15. 


John W. Hill, mechanical engineer and sales manager in 
charge of the Detroit Office of the Bantam Anti-Friction Co., 
died suddenly in that ciey on Feb. 12. 


Thomas J. Moore, for the past eight years sales manager 
of the Philadelphia branch of the Halcomb Steel Company, 
died at Atlantic City on Feb. 6, after a brief !{lIness. 


FORTHCOMING MEETINGS 


A course of free lectures on military engineering will be 
iven under the auspices of a committee representative of the 
our national engineering socteties, by Captains Robins, Coiner 

and Ardery, Corps of Engineers, U. S. A. This course will be 
under the direction of ajor-Gen. Leonard Wood and is de- 
signed to assist those who desire to enter the engineering 
battalion which will be formed at Plattsburg next summer. 
All engineers interested in preparedness will be welcome, 
but attendance at these lectures does not imply obligation 
to subsequent camp duty. Through the cordial attitude and 
coéperation of the United Engineering Society, the auditorium 
of the Engineering Societies Building has been placed at the 
disposal of the army officers. These lectures will be given 


weekly, having begun on Feb. 14, under the following divis- 
fons: 
March 6, 1916—Seacoast defenses and battlefleld illum- 


inations. 

March 18, 1916—The construction, maintenance and repair 
of posde. bridges and ferries; the selection and preparation of 
ords. 

March 20, 1916—The selection, laying out and preparation 
of camps and cantonments; the service of general construc- 
tlon: and the special services. including all public work of 
an engineering nature which may be required in a territory 
under military control. 

March 27, 1916—The construction, operation and matin- 
tenance of railways under military control and the construc- 
tion and operation of armored trains. 


Monthly 
West 


American Soctety of Mechanical Engineers. 
meeting first Tuesday. Calvin W. Rice, secretary, 29 
Thirty-ninth St., New York City. 

American Society for Testing Materials. Annual meeting 
June 27 to July 1, 1916, Hotel Traymore, Atlantic City, N. J. 
Edgar Warburg, secretary, University of Pennsylvania, Phila- 
delphia, Penn. 
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Prices--Materials and Supplies 


IRON AND STEEL 


Pig Iron—Quotations were current as follows at the points 
and dates indicated: 


Feb. 25, Jan. 28, Feb. 19, 
1916 1916 


1916 

No. 2 Southern foundry, Birmingham.$15.00 $15.00 9.50 
No. 2 X Northern foundry, New York 19.75 19.75 4.25 
No. 2 Northern foundry, Chicago.... 18.50 18.50 13.00 
Bessemer, Pittsburgh .......... -70 21.45 14.55 
Basic, pieaures Gosia ied se a edn nnhg tek ede 18.70 18.70 13.55 

o. 2 X, Philadelphia........ ..... 20.00 20.00 14.25 
NO. 2) WANG. occ cnn oa caw chose cee 18.25 18.50 13.00 
No. 2 Southern, Cincinnati.......... 17.90 17.90 12.40 
Basic, Eastern Pennsylvania........ 19.50 19.50 13.50 
Gray forge, Pittsburgh............. 18.45 18.45 13.45 


Steel Shapes—The following base prices in cents per pound 
are for angles 3 in. by in. and larger and tees 3 in. and 
larger from jobbers’ warehouse, New York: 


Feb. 25, Jan. 28, Feb. 19, 


1916 1916 1916 
Steel angles, base..................-. 2.95 2.60 1.85 
Steel T’s, base.......... 2.00. eee eee 3.00 2.65 1.90 
Machinery steel (bessemer)......... 2.95 2.60 1.80 


Steel Sheetsz—The following are the prices in cents per 
pound from jobbers’ warehouse, New York: 


Feb. 26, Jan. 28, Feb. 19, 
1916 1 


916 1915 
NO; 28 DIAGKieidscees ccs cws ean eee eee 3.50 3.50 2.60 
No. 26 black.......... 00. cee cee cece 3.40 3.40 2.50 
Nos. 22 and 24 black................ 3.36 3.35 2.45 
Nos. 18 and 20 black................ 3.30 3.30 2.40 
NO. 16> DIACK owe Oe wae aOR ER es 3.75 3.45 2.356 
No. 14 blue annealed................ 3.70 3.35 2.25 
No. 12 blue annealed................ 3.65 3.30 2.20 
No. 28 galvanized:.................. 5.65 5.60 3.75 
No. 26 galvanized................... 5.35 5.20 3.45 
No. 24 galvanized..............0000. 5.20 5.05 3.30 


Standard Pipe—On carload lots f.o.b. Pittsburgh, the dis- 
counts follow: 


a—Black——_, alvanized 
Feb. 25, Feb. 25, Feb. 25, Feb. 25. 
1916 1915 1916 1915 


%- to 2-in. steel butt welded 75% 81% 594% 72 
214- to 6-In. steel lap welded 74% 80% eRe a3 iE & 


At these discounts, the net prices in cents per ft. follow: 
Diameter, In. 


De? Pe heks.t Uae ae wee hos eos 2.88 2.20 4.66 3.15 
DL. ha ek ora Brat, eke LN Seale 4.25 3.24 6.89 4.67 
DMG S Sop Syed « see Bla WS Goa gah aaa ts 5.75 4.38 9.32 6.30 
DME oo cata oi Mode Neues ato wk igs 6.88 5.25 11.14 7.56 
2 iditete Rite sea Be Peng Ae ota Na 9.25 7.05 14.99 10.15 
Oe ei ey ei: eae ae deed weet 15.21 11.70 24.28 16.70 
De nk fixe elicit a 2G a cars Gt ai 19.89 15.25 31.75 21.80 
Sion Seg Bienes Sch eee e eh nee 4 28.34 21.80 45.24 31.00 
Ds edie PERS ewe Naat neg 38.48 29.60 61.42 42.20 
Gs en todna peewee n dans soe, cau ere © 49.92 38.40 79.68 54.60 


Swedish Steei Sheetsa—To consumers requtrin fair-size 
quantities tool steel sheets sell at 16c. base And auiing steel 


sh at 12c. base. These prices are f.o.b. warehouse, New 


Swedish (Norway) Iron—This material sells t 4 
oper ea: 100 Ib. f.0.b. New York. In coils an advance of poe ie 


Swedish Drill Steel—The followin rices are base in 
per pound to consumers f.o.b. warehouse: New York: wee 


OO, Ow ORR we RS eee eat Ta et et 6 ae ie Pe ea ee ee 


ere Te nes es Be a 
Cc 


AO ASR omy le ce cae eek tee ea Sa oe 


wonoc 


bi a an ea eR a J OS Te OP ce 


BR OO BSG Cale Re. ee Ze ME ee Sete Let ie! ates Ve Oa Sk 


Cr 


Ce 


ES ee eee ete a ee teed ne, “be aw Meigs Ge 


ee ee 


Dooon 
SS9S5 80555 


pd et et nd pd 


TEE BE OES OM BE SMO Be ew pele Ss ee Se Ve te ai es See Le Sw LS 


Bar Iron—Prices are as follo 
the places named: ws in cents per pound at 


Feb. 25, Jan. 28, 
1916 1916 
Pittsburgh, mill ...................... 2.20@2.30 2.10 
INOW YORK: pecuts cen nasi etla eye atin con 2.45 2.20 @ 2.25 
From New York....................... 2.60 2.50 @ 2.60 


Cold Drawn Steel Shafting—From New York 
to consumers requiring fair-sized lots the price is lo, Sane 
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METALS 


Miscellaneous Metals—The present New York quotations 
in cents per pound, with a comparison of practically a month 
and year ago, are as follows: 


Feb. 25, Jan. 28, Feb. 19. 
1916 1916 1915 


Copper, electrolytic (carload lots)... 27.25* 25.50 14.75 
Tin Seo - 44. 


Ce 


DGG AO id Oi 5 ik OSs Gh ed Se Sees wah Sp 6.30 6.10 3.85 
SDGItGr. Soaks baeees See Eeerea se ees .. 21.65 19.50 8.75 
Copper sheets, base................. 35.00 31.00 19.75 
Copper wire (carload lots).......... 35.00 31.00 15.50 
Brass rods, base..................4. 37.00 37.00 16.50 
Brass pipe, base..................., 41.00 42.00 17.50 
Brass sheetS ............000 cee ee eee 37.00 37.00 16.75 
Solder % and % (case lots)......... 27.00 26.12% 24.50 
ST. LOUIS 
ead! 382s cies ti ea be ee 2 ous 6.20 5.95 
SPGMGR 6.646 b edhe ee Chews eee kas 21.50 19.50 


*This quotation covers delivery for last half of year. 


Old Metais—In New York, the following are the dealers’ 
purchasing prices in cents per pound: 


Feb. 25, 
191 

Copper, heavy and crucible......................000- 24.00 
Copper, heavy and wire...... 2.0... (coca eee eee eens 23.00 
ed light and bottoms.... . ..................... 20.00 
Lead, heavy SaiRe vies atansteents Sohe ast acs oe tA Andy vcidtasotaatied 42 6.25 
Ls@ad, LOR: sone eee eee se ee oR eke eek 4.75 
Brass, heavy ..................... Pook! elliot led ce tehsas cee Seite 14.50 
Brass, light ....................004.. Be Aah He pci tN, vie, 12.00 
No. 1 yellow rod brass turnings.... ... ........000. 14.00 
MO oe Seats er Sa Pas Wiehe gh sg & Wie oN bad Cok obese ed eats 14.00 


Monel Metal—The following are the prices in cents per 
pound for mill lengths 8 ft. and over: 


10,000 6,000 2,000 Less Than 
Lb. Lb. Lb. 500 Lb. 500 Lb. 
ofa Size ofaSize ofaSize ofaSize ofa Size 


Size, In. and Over and Over and Over and Over and Over 
Rounds—Squares 
to Ig Bob hate 31.50 32.00 32.50 33.00 36.00 
to ..... 31.25 31.75 32.26 32.75 35.75 
to 1%..... 31.00 31.50 32.00 32.50 35.50 
lt? to 2%..... 31.75 32.25 32.765 33.25 36.25 
Rounds 
3 to 3y5..... 32.50 33.00 33.50 36.00 $7.00 
Squares 
Sede Pee tees 32.50 33.00 33.50 36.00 37.00 
Rounds 
3% to 3]8..... 32.25 32.75 33.25 35.75 36.75 
Squares 
376 to 315..... 32.25 32.75 33.25 35.76 36.75 
ounds—Suquares 
4 to i eels 33.00 33.50 36.00 36.50 37.50 
5 to 6}2..... 36.00 36.50 37.00 34.50 38.50 
-. «2. 36.50 37.00 37.50 38.00 39.00 
Plats: 056 3e5.85% 32.50 33.00 33.50 36.00 37.00 


Flats not rolled wider than 6 in. or less than % in. thick. 


se eson bars 2c. per lb. over corresponding size of round 
s. 


For cutting to any specified length not shorter than 1 ft. 
add 1c. per Ib. 


The scrap allowance is 18c. per lb. delivered at works. 


Babbitt Metal—In New York, guotations are as follows 
in cents per pound: 


OSU READS: poesia toa Mere eon eke Sibir pee eee 
Commercial grade 


Ce ed 


Copper Bars from New York warehouse sell at 39.5c. per lb. 


Antimony—For spot delivery on Chinese and Japanese 
brands the quotation is at 45c. per lb., duty paid. 


Aluminum—Quotations were made in New York as follows 
in cents per pound: 


No. 1 virgin, 98 to 99%.................. eae slate 57@60 
Pure 98 to '99%...... i 56 @58 
Remelted No. 12 alloy 


eS 


SHOP ACCESSORIES 


Bolt Ends with hot pressed nuts sell at the base price 
of 50% from list price. This is for fair-sized orders from 
New York warehouse. 


Tap Boits—The discount from New York warehouse {8 20% 
from list. 


Coach or Lag Screws—Quotations from New York ware- 
house are now 65% from list. This is for fair-sized orders. 


‘i er ee et 


March 2, 1916 


Turnbuckles—From New York warehouse, on sizes smaller 
than 1% in. diameter, 40% off list is charged, and on 1% up 
to 2 in. diameter 30%. At this rate prices follow: 


Size Size Size 

| a eee $0.24 We cis eeies $0.45 Ve opctwire ke he $1.06 
Rte tes aks .25 1 Sonera ales 53 1 er eee 
ica ar hd .27 1 Meee al delee Sete .60 1 gutiycatigse) “LO 

ere .39 ea ete ti oe eas .88 |: / 7.58 

, .38 1% ........ .97 yar eee eeene 1.86 


These prices are for buckles having right and left stub 
ends and with openings between the heads measuring 5% in. 


Wrought Washers—From New York warehouse, the base 
price on fair-sized orders is $4.50 from list price. At this rate 


the following prices per 100 Ib. hold: 
Diameter, In. Diameter, In. 
Mee eb gre ale earele ts $9.50 1 oe Se Sted Che we eas PS 4.80 
Glas, CON eT ian oe a 7.70 1 Gree GOS eve tard dee kee ak 
Ee eeraraed Ev aaa oe ais et ata 6.90 Lette dtida h Sigh econ Oh owe, EO 
DAS | Garg P Ne haa. ectlopient se sete 6.00 2, 2%. 2H wee wen: 4.50 
1% eticas pied ine 2 ei ag 5.30 3 4, 4%, 4% 5.00 
IGE ie ata oe 4.90 Ste Ble oe ‘70 


For cast-iron washers, the base price is $2.50 per 100 Ib. 


Carriage Bolts—On % by 6 in. and smaller 60% off list is 
allowed; for larger and longer sizes 50% off list is charged. 
For fair-sized orders from New York warehouse the following 
net prices at this rate would be charged: 


Length, In. 4 ts % vs % % % 
1G Soo eee se $0.40 $0.56 $0.76 $1.10 Wie > (ee. Sean 
2 aoe cae . 61 82 1.20 gon’ pete eee 
2% .. detente 48 .66 89 1.30 $1.13 $2.58 $4.25 
3 an a .b2 .70 95 1.40 1.77 3.07 4.50 
Ble teh est a tar .56 75 1.02 1.50 1.96 3.26 4.75 


Machine Bolts—From New York warehouse, the base 
price for fair quantities are as follows: From % in. by 4 in. 
and smaller, 60% off ist is discounted; for larger and longer 
sizes up to i in. by 30 in., 50% is allowed. At this rate prices 
per 100 are as follows: 


~~ Dlameter 


Length, In. % % % % % 1 In. 
Ll s6s6sawesae ees $0.68 $0.96 $2.60 Sisk or 
2 ‘ 1.02 2.79 $4.13 $5.60 a 
2%. 14 1.09 2.98 4.40 5.95 ae 
3 : 18 1.15 3.17 4.68 6.30 $8.90 
So iteneueaesees 81 1.22 3.36 4.95 6.65 9.35 


Base prices on other sizes would be as follows: 1% and 1% 
in. by 3 in. and up to 12 in. take 35% off list. On longer 
lengths a special pound price is quoted. For cold punched 
square nuts, 35% is discounted from Hist; for hot pressed 
hexagon nuts up to 1 in. by 30 in., 45%: up to 1 in. dlameter, 
cold punched nuts, 35%. Buttonhead with hexagon nuts, 35% 
off list, as do hexagon head with hexagon nuts. 


Nuts—On hot pressed square nuts $3 off list is allowed 
and on hexagon $3.20. At this rate the base price per 100 Ib. 
for fair-sized orders from New York warehouse !{s as follows: 


Hot Pressed Square Hot Pressed Hexagon 


Short Diam. Blank Tapped Blank Tapped 
Mac, Uoit c ie eaves $10.09 $12.00 $16.80 $19.30 
° 9.00 10.50 14.80 16.80 
{i 7.50 8.60 10.80 12140 

te te dod 6.90 6.70 8.00 9.00 

Tg Sec Se oe eee 5.0 5.90 6.80 7.40 

Veg A Wii 2 on 5.40 5.80 6.70 7.30 

Boe! | so iesa eva nce & Be PS 5.50 6.00 6.80 7.50 

DOGS ates ee ae Bits 5.80 6.40 7.10 7.90 


Semifinished nuts are sold at 70 % from list price. 

From New York warehouse on cold punched square nuts 
$3 from Hst is deducted and on hexagon $3.75. The base price 
sor falr-sized orders of case-hardened nuts ts 70% from list 
price. 


Rivets—The following are the base quotations for fair 
quantities from New York warehouse: 


Discount 
from List 
Steel 7s and smaller..............---2 02.2520 e ee, 65% 
TINNEG: oo h20 6455s caer Fass Gert A Oke GeO So eH ese 65% 
Price 
per 100 Lb. 
Button heads, %, %, 1 in. diam. by 2 fn. to 5 in...... $4.50 
Cone heads, same Sizes... ..... ce eee ee eee 4.60 
Extra 
per 100 Lb. 
1% to 1% in. long, all diameters.................-. $0.25 
&% in. dlameter .....6. 6225428540808 ss ‘ els 0.15 
lw in. dlameter .......... 
1 in. long and shorter... . . . ...- ee we eee 


Longer than 5 in........ 
Less than kegs........ 
Countersunk heads 


Nails—Wire nails f.o.b. Pittsburgh sell at $2.30. galvan- 
ized 1 in. and longer, $4.30, and shorter, $4.80. These prices 
are to regular customers and delivery is made at the mill's 


conventence. From New York warehouse, wire and cut nails 
sell at $2.70. 


Copper Rivets from warehouse, New York, sell at 25% off 
list and burs at the net list price. 
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Welding Material (Swedish)—Prices are as follo 
cents per pound f.o.b. New York: ba 


Welding Wire Cast-Iron Welding Rods 


» 43, fe %, ds, ---. 8.50 % by 19 in. long....... 22.00 
5, 8, Pie Nt: fs: wea S20 by 12 in. long....... 26.00 
WA Sacwaow wee ats otek) sk 10.00 by 19 in. long....... 20.00 
INO 1 AS Se is sce dok Bh Be a be 11.00 by 21 in. long....... 20.00 

» No. 14 and \4...... 12.0 

Os WS) coset eae ce 14.00 Vanadium Wire tn Coils or 
NO. 20 joes oe. 16.00 Sticks 

Special Welding Steel x Bate Seah as 28 gee Raat seule arta ks 15.50 

ap dered oo ened A4l tar tates 15.00 
Mise genera cue stains Gru g te 33.00 Shiweld, cckeitdane dere sus, OO 
its Spee Maks 4 A Goo oy 30.00 ik ie a Di mare amos Sandee “LOO 
Be ep ie ee ON ES GR 28.00 and larger........... 11.00 


These prices are subject to change according to n 
and shipment desired. : = a quantity 


Seamless Drawn Tubing—The base price per pound from 
New York warehouse is 4ic. for brass and 42c. for copper. 
For immediate stock shipment 3c. is added, which gives the 
following quotations: 


-——Copper——_, Brass ——, 

Feb. 25, Feb. 25, Feb. 25, Feb. 25, 
Diameter, In. 1916 1915 1916 1915 
Se 10-2 iin ke $a eee ace 45.00 21.50 43.00 17.50 
Se EN early ek Shae gad tthe cotlg Mo 45.00 21.50 43.00 17.50 
ee? “Fee ae Wi Be elie, oe Oe GU a 46.00 22.50 44.50 19.00 
Am. Rea Ra ey eS he eh ee ee 47.00 23.00 45.50 19.50 
WN are eee as iit te. een cae Be a 49.00 24.00 47.50 20.50 
eG atk or ee aie uae eae 51.00 25.00 49.50 21.50 
Go el herein Se ee a ae 52.00 28.00 50.50 24.50 
GO ~  b Beep ied ty are ay rae clan tls 54.00 30.00 52.50 26.50 
Banded Gave eG tes e ne be dyed ate baad 56.00 32.00 54.60 28.50 


Tin Plates—The following prices are in effect from ware- 
house, New York: 


Coke tin plate, 14x20: 


BOO Se seek ie ade Eh eS aces BAe Ese ie: BA aa NG Cala Db GH ee bee $4.75 
Me Me. SO Sia ah hc Swed rsh. oe Ge or 8 pens, enn Ssh a tee etd hein 4.90 
Terne plate, 20x28: 
Base Net Base Net 
Weight Weight Coating Price Weight Weight Coating Price 
100-1b. 200 § $8.60 I. C. 226 20 $13.50 
Lc. 214 & 8.90 LEC 231 25 14.25 
I. X. 270 8 10.90 Lc. 236 30 15.50 
1.C. 218 12 12.00 Lc. 241 35 17.00 
1.C. 221 15 13.00 | Ee Gee 246 40 19.00 
Zine Sheetsa—The following prices tn cents per pound 
prevail at New York: 
Carload lots, f.o.b. mill... . 0... ee eee 25.00 
In casks, New York...... Be dart diba s waethe 25.50 
Broken lots, New V ORK 66 36. 8 balk ee ab RS ae ee a ie 26.00 


Coke—The following are prices per net ton at ovens, Con- 
nellsville, and cover the past four weeks: 


Feb. 5 Feb. 12 Feb. 19 Feb. 26 
Prompt furnace $3.00@3.25 $3.00@3.25 $3.25@3.75 $3.00@3.50 
Prompt foundry 1.00 @ 4.30 $.75@4.25 3.75@4.25 3.75@4.25 


Cotton Waste—In New York, the prices in cents per 


pound are as follows: 


White 
Colored mixed 


10.00@11.50 
7.00 9.00 


Pe ee ee Sd 


Pe ee ee 


Sal Soda—These quotations are per 100 lb. at the places 


named: 

Wew: YOrk .siseveetwerses ork yee ee Ree cae esas $1.35 

Philadelphia ....... 0... 0 ccc eee te teenies 1.10 
Roli Sulphur in 360-lb. bbl. sells in New York at 


$2.25 per 100 Ib. 


Linseed Otl—Raw. in barrels sells at 79c. per gal. and in 
5-gal. cans at 89c. Bolled, it is le. per gal. higher. 


White Lead, dry and in oil, in cents per pound sells as 


follows: 
LOO<ID. KOR eke hes Gdes de 84 GES Ee Rw AER ee 
ae ana ee K@S8.5500 °° eee” Oh Re ee Sewer a ieee ae 
1212-lb. kegw ......-- . ee Oo datas ein ua taseeoes Th oeh ae Hiraedante . 
1- to S-Ib. CAN... eee eee te eee teens 10.75 
Red Lead, dry, in cents per pound sells as follows: 
8.75 
L0O0-Ib. KOM 2.6 ete eee eee nee es 
25- and 5O-Ib. KeEBS. 0.26. cece eee eet eet ee teens aoe 
12ig<tb.. Kew xia seid cee eet in eee RE eee eee ee : 
In oil, the price in cents per pound is as follows: 
ft 9 
LOOsID. OK 606 sic oa See es eee wee ee ee ees Ha 
25- and 50-Ib. Kegs....... eee cc cee etree reer eeees ey 
(O12 1b, (KER ~ ee oe wah oe et hea ee SRN oer Re Eee : 
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2 New and Enlarged Shops 


u—ssieLsAdseeALdAdtueunrunananmael 


Sf you are in need of machinery or supplies, the first thing to do is to consult the Buying 


Section. 


If you cannot find just what you want, send us particulars, 


and we will be 


glad to publish it free of cost, thus putting you in touch with reliable manufacturers. 


METAL WORKING 


NEW ENGLAND STATES 


The Commercial Machine Co., Boston, Mass., recently in- 
corporated with $300,000 stock, has taken over the factory on 
Webster St.. Franklin, N. H., formerly occupied by the Arthur 
N. Amea Knitting Machine and Needle Co. and will construct 
By SEL Ons also install new machinery. Arthur N. Ames 
4 Pres, 

The Three Fields Garage, 1356 Commonwealth Ave., Bos- 
ton, Masa, (Allston), will construct a 55x140-ft. addition to 
ite warage at Allston. 

©, A. Sylvester plans to construct a garage at Oak and 
West St., Gardner, Mass. 

The G. Haarman Co., manufacturer of structural fron, 
will construct ai l-story, 48x72-ft. addition to its plant on 
Commercial St., Holyoke, Mass. 

The contract has been awarded for the construction of a 
a on Park S8t., Springfield, Mass., for the W. H. Smith 
ustute, 

The plant of the Franklin Machine Co., Providence, R. I, 
has changed hands. An expenditure of $50,000 for new ma- 
chinery is contemplated by the new company. 

The contract has been awnrded for the construction of an 
nddition to the plant of the Ansonia C. & C. Co. manu- 
facturer of electrical supplies, at Ansonia, Conn. 

Fire, Feb. 15 destroyed the pant of the Farist Steel Co. at 
Bridgeport, Conn. Loas, $450,000. 

M. J. Gibbud, State and Trumbul St... New Haven, Conn., is 
constructing a t-story, 70x124-ft. garage at New Haven. 

The contract has been awarded for the construction of a 
ateel rolling mill at New London, Conn., for George I. Stan- 
ford. Watimated cost, $10,000. 

Plans have been prepared for the conatruction of an ad- 
dition to the plant of the D. E. Whiton Machine Co. at New 
London, Conn. 

Plans have been prepared for the construction of an addl- 
tion to the plant of the Eagle Lock Co. at Terryville, Conn. 


MIDDLE ATLANTIC STATES 


The Western Twist Drill Co. will build a factory on James 
St., Iastwood, N. Y. 


The contract has been awarded for the construction of a 
warage on Douglas St...New York. N. Y. (Borough of Brook- 
Iyn), for Richard kk. Bridgette. Estimated cost, $10,000. 


DD IL. Dean will construct a 2-story reinforced-concrete 
garage on 142d St... west of Broadway, New York, N. Y., 
(orough of Manhattan). Homer A. Reld, 845 5th Ave., Con- 
sult. Engr. 


The Rossert Co., Utica, N. Y.. manufacturer of electrical 
supplies and auto trucks, has awarded the contract for the 
conatruction of an addition to its plant on Hickory St. 
Katimated cost, $27,000. Noted Oct. 21. 


The Hollow Steel Tool Co.. Asbury Park, N. J... recently 
orranized, will establish a plant for the manufacture of tools 
William A. Berry is interested. 


The Rayvonne Crucible Steel Co. South Sth St., Bayonne, 
N. J., will bulld a plant. Estimated cost, $80,000. 


The Art Metal Works, Newark, N. J.. manufacturer of 
wetal novelties, will build an addition to its plant on Mulberry 
St. L. V. Aronson is Prea, 


The French Manufacturing Co. Newark, N. J., will estab- 
lish a plant on Jackson St. for the manufacture of steel 
umbrella rods, 


Plane are velne prepared by Lockwood, Greene & Co., 101 
Park Ave. New York. N. Y., for the construction of a 4- 
story factory at Irvington, No J. for Gould & Eberhardt, New- 
ark, ~ J. manufacturer of machine tools. Estimated cost, 
$0,000, 


. W. Mason, Newark, N. J., local representative for the 
Velie ane Briscoe automobiles, will establish a garage and 
service station at Broad and West Rinney St. 


A steel workshop will be constructed by 
Spring Mattress Co. Newark, N. J. . 

An addition will be built to the plant of John A. Roebling 
Sons Co, Trenton, No 2 manufacturer of wire rope. Noted 
Nov, Da, 

The Independent Lamp and Wire Co. Weehawken, N. J. 
Will inupreve its factory on Gregory Ave. 

The United States Steel Corporation, Clairton, Penn. plans 


the Newark 


te construct Load by-product ceke avens. Estimated cosh 
SUS OO, Cad, 

The Baldwin) Lecemetive Works has awarded the con. 
tract for che comstructionm ef am S-stery, beendece ft) additien 
teouts shop oat sth and Hlarsilten St. Phibidelphoa. Penn, 


Mistimmaterd east. Saad ao, 


The Philadelphia Coppersmithing Co., 322 North Front St., 
Philadelphia, Penn., has been granted a permit for the con- 
seen of an addition to its machine shop. Estimated cost, 

The Baltimore Drydock and Shipbuilding Co., Baltimore, 
Md., plans to improve its plant. Estimated cost, $500,000. 


SOUTHERN STATES 


The National Steel Castings Co. will construct a plant on 
the Ward Estate, New Cumberland, W. Va. Estimated cost, 
$200,000. E. E. Kramer, Pittsburgh, Penn., is interested. 


The contract has been awarded for the construction of a 
farage at Wheeling, W. Va., for Cole Bros., Baltimore, Md. 
Estimated cost, $28,000. Noted Oct. 28. 


Hoby & Read contemplates the construction of a garage at 
Scottsville, Ky. 


MIDDLE WEST 


Bids have been received for the construction of a 2-story, 
32x31-ft. addition to the plant at Colerain and Alabama S8t., 
Cincinnati, Ohio, of the M. L. Andrews & Co., manufacturer of 
woodworking machinery. Estimated cost, $5,000. 


Plans are being prepared by Paul A. Jones, Arch., for 2- 
story, 65x112-ft. garage for Belvins Auto Sales Co. at Cincin- 
nati, Ohio. Estimated cost, $25,000. 


Plans are being prepared for the construction of a garage 
at Reading Rd. and South Crescent Ave., Cincinnati, Ohio 
(Avondale) for Van Duttonhofer. 


Plans are being prepared by Samuel Hannaford & Sons, 
Arch., for the construction of a 1- and 2-story plant on Mc- 
Michen Ave., Cincinnati, Ohio, for the Rapid Electrotype Co. 
Estimated cost, $50,000. 


The contract will soon be awarded for the construction of 
a 2-story, 65x85-ft. addition to the factory of the John Steptoe 
Shaper Co. on Colerain Ave., Cincinnati, Ohio. Estimated cost, 
$20.000. Noted Jan. 20. 


The Wray-Chase Motor Service Co., recently incorporated 
with a capital of $100,000, plans to construct a garage and 
repair shop in the downtown district of Cincinnati, Ohio. J. 
Morris Wray and Wilson Chase, interested. 


The Adams Express Co., 333 Superior Ave., N. W., Cleve- 
land, Ohio, plans to build a garage at Cleveland. Estimated 
cost, $50,000. 


The American Stove Co. plans to construct a 60x120-ft. 
factory at Cleveland, Ohio. Estimated cost, $50,000. 


The Cleveland Automatic Machine Co., 2269 East 65th St., 
Cleveland, Ohio, is in the market for tools. Noted Jan. 20. 


The Cleveland Twist Drill Co., Hamilton Ave. and East 
49th St., Cleveland, Ohio, will rebuild its plant at Cleveland 
which was recently destroyed by fire. 


Tentative plans have been prepared for the construction of 
a l-story, 50x138-ft. addition to the plant of the Crescent 
Brass Manufacturing Co. on West 110th St., Cleveland, Ohio. 
Estimated cost, $15,000. 

The Metal Products Co., Taylor St., Dayton, Ohio, plans to 
construct a reinforced-concrete addition to its plant at Day- 
ton. Estimated cost, $75,000. 


The Champion Hardware Co. will build an addition to its 
plant at Geneva, Ohio. John Hasenpflug is Pres. 


The contract has been awarded for the construction of a 
2-story, 45x55-ft. addition to the plant of C. R. Patterson & 
Sons, manufacturer of carriages, at Greenfield, Ohio. 


The contract has been awarded for the construction of a 
l-story, 81x%0-ft. machine shop at Lima, Ohio, for the East 
Iron and Machine Co., 352 East Market St. Noted Feb. 10. 


Plans are being prepared for the construction of an addi- 
tion to the shovs for the Baltimore & Ohio Railroad Co. at 
Lorain, Ohio. F. Ls Stuart, Baltimore, Md., is Ch. Engr. 


The Niles Forge and Manufacturing Co. is constructing a 
25x100-ft. machine shop at Niles, Ohio. 


The United States Can Co. contemplates constructing an 
addition to its plant at Norwood, Ohio. 


The Eagle-Macomber Motor Car Co. will establish a plant 
at Sandusky, Ohio. 


_ The National Malleable Casting Co. will construct an ad- 
dition to its plant at Michigan and Holmes Ave., Indianapolis 
Ind. Estimated cost, $5.00. 


The Chevrolet Motor Co. will construct an addition to its 
factory at Flint, Mich. 


The Chicaso File and Rasp Co., Chicaro, Ill. has acquired 
a plant at Grand Haven, Mich., and will install new equip- 
ment 


It is reported that the Steel Furniture Co. plans to con- 
struct an addition to its plant at Grand Rapids. Mich. 


The Lieht Car Axte Co. successor to the Clark Delivery 
Mar Cal pesva Rast Teth St. Chricase TH. will move its ri.act 
te Ratarmrazon, Mich. and will install new machinery 
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G. P. Barker, 7956 South Chicago Ave., Chicago, Ill, will 
build a 1l-story, 50x100-ft. machine shop at Chicago. Esti- 
mated cost, $5,000. 

J. H. Rosberg, 2028 Rice St., Chicago, Ill, will construct a 
2-story, 100x150-ft. factory at 642 North Kedzie Ave., Chicago, 
$30 anne manufacture of metal specialties. Estimated cost, 

Plans have been prepared for the construction of a_ 96x 
100-ft. factory at Chicago, IIl., for the Snyder Electric Fur- 
nace Co. Estimated cost, $12,500. 


WEST OF THE MISSISSIPPI 


The Graham Valve Co., Detroit, Mich., contemplates con- 
structing a factory at St. Paul, Minn., for the manufacture of 
valves. Estimated cost, $100,000. 

B. W. Harris, will build a factory at St. Paul, Minn., for 
the manufacture of gas engines. Estimated cost, $350,000. 

H. D. Lee of Lee Hardware Co., Salina, Kan., contemplates 
constructing a new building. Estimated cost, $150,000. 

The Coleman Lamp Co., Wichita, Kan., will construct a 2- 
story factory at North St. and Francis Ave. for the manu- 
facture of lamps. 

The Willys-Overland Co., Toledo, Ohio, will construct a 
building at Kansas City, Mo., for sales and service quarters. 
Estimated cost, $500,000. 

Bids will soon be received for a 2-story distributing plant 
at Dallas, Tex., for the Studebaker Corporation. Estimated 
cost, $150,000. Noted Feb. 10. 

S. W. Snider and J. J. Perkins have awarded the con- 
tract for a 2-story Zaraee at 8th and Scott St., Wichita Falls, 
Tex. Noted Feb. 17. 

Barton Bros., Chickasha, Okla., has awarded the contract 
ad ap new machine shop and garage at Chickasha. Noted 

eb. : 

B. Johnson has awarded the contract for a garage at 
Chickasha, Okla. Estimated cost, $13,000. 

W. L. Perry and B. F. Lewis contemplate building a gar- 
age at Guymon, Okla. 

The Midland Valley Railroad Co. will rebuild its machine 
shops at Muskogee, Okla., which were recently destroyed by 
fire with a loss of $45,000. Noted Feb. 24. 

The Baker Steel Corporation, Oklahoma, Okla., 
plates building a plant. 

The Farm Engineerin 
Sand Springs, Okla. Estimated cost, $70,000. 


WESTERN STATES 


J. R. Carman, Seattle, Wash., is back of a movement to 
construct a plant at Everett, Wash., for the manufacture of 
fireplace radiators. Estimated cost, $25,000. 


The American Can Co. Pn a0 to construct a plant at Seattle, 
Wash. Estimated cost, $350,000. 

The name of the Ferris Auto and separ Works, 101 North 
Broadway, Seattle, Wash., has been changed to the Ferris 
qaoter. and Machine Co. The plant will be improved and en- 
arged. 

Plans are being prepared for the reconstruction of the 
lant of the Spokane Ornamental Iron Works at Spokane, 

ash., which was recently destroyed by fire. Noted Feb. 3. 


M. M. Shooshian will construct a commercial garage and 
machine shop on Van Ness Bivd., Fresno, Calif. 

The Valley Garage, recently incorporated, will construct 
a 60x150-ft. garage and machine shop at Lancaster, Calif. 
Curt E. Henderson is interested. 

Plans are being prepared by Eisen & Son, Arch., for the 
construction of a garage and machine shop on New Hamp- 
shire St., Los Angeles, Calif. 

The Knox Auto and Wagon Manufacturing Co. plans to 
construct an addition to its plant at 680 San Fernando St., 
Los Angeles, Calif. 

The Self-Oiling Wheel and Bearing Co., Walla Walla, 
Wash., contemplates A a plant at Los Angeles, 
Calif. Estimated cost, $50,000. J. illiams is interested. 


The Union Iron Works, San Francisco, Calif., has pur- 
chased the plant of the United Weng necting. Works, Oak- 
sseoooee ” and will improve the plant. stimated cost, 


The contract will soon be awarded for the construction of 
a l-story, 100x175-ft. garage, salesroom and service building 
for Willys-Overland Co. at Pasadena, Calif. Noted Dec. 2 


The Pacific Sanitary Manufacturing Co. will construct an 
ro a to its plant at 15th St. and Barrett Ave., Richmond, 
alif. 


The contract has been awarded for the construction of a 
arage on Valencia St., San Francisco, Calif., for Edwin 
‘Donnell, Monadnock Bldg. Estimated cost, $15,000. 


CANADA 


The Metal Drawing Co., Race St., St. Catherines, Ont., is 
constructing a plant at St. Catherines. 


The Algoma Steel Corporation has awarded the contract 
for the construction of a plant at Sault Ste. Marie, Ont. Esti- 
mated cost, $50,000. 


John Pirson, Stevensville, Ont., is in the market for tight 
barrel machinery, drum saw, 36-in. stave joiner, etc. 


The contract has been awarded for the construction of a 
ene at Windsor, Ont., for the Maxwell Motor Co., Detroit, 
ich. Estimated cost, $45,000. Noted Feb. 24. 


The Ford Motor Co. will construct 4-story, 130x200-ft. as- 
sembling plant at 8th St, W., and lith St., Calgary, Alta. 
Estimated cost, $200,000. 


The contract has been awarded for the construction of a 
plant at North Vancouver, B. C., for the Drydock and Engi- 
neering Co., Ltd. Estimated cost, $5,500,000. 


contem- 


Co., will build a 1l-story factory at 
Noted Dec. 28. 
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NEW ENGLAND STATES 


A dynamite plant is being constructed near the Westbrook 
Bee Gorham, Maine (Gorham post office), by T. M. 
ock. 


Plans are being prepared for the construction of a 4- 
story, 45x150-ft. factory at Manchester, N. H., for Willar H. 
Griffen Shoe Co. Estimated cost, $30,000. 


Fire, Feb. 14 destroyed the barrel facto of Proctor Bros. 
at Rochester, N. H. Loss, $45,000. ee 


Fire, Feb. 12 damaged the plant of the American Linen 
Co. at Fall River, Mass. Loss, $18,000. 


Plans have been prepared for the construction of a 1- and 
2-story, 30x200-ft. addition to the plant of the Falulah Paper 
Co. at Fitchburg, ‘Mass. 


The contract has been awarded for the construction of a 
4-story, 72x159-ft. addition to the plant of the Converse Rub- 
ber Co., Pearl St., Malden, Mass. Estimated cost, $100,000. 
Noted Feb. 17. 

Bids will soon be received for the construction of a 2- 
story, 60x160-ft. mill on Prairie Ave., Pawtucket, R. I., for 
the Railroad Island Textile Co. 

Plans are being prepared for the construction of an addi- 
tion to the plant of the Central Worsted Co., at Central Vil- 
lage, Conn. 

Plans are being prepared for the construction of an addi- 
tion to the plant of the Morley Button Co. at New Haven, 
Conn. Estimated cost, $100,000. 


MIDDLE ATLANTIC STATES 


The Clifton Manufacturing Co., Buffalo, N. Y., manufact- 
urer of electric tape and rubber heels, will build an addition 
ae plant for the manufacture of metal tubes and con- 

uit. 

Plans are being prepared for the construction of a 4-story, 
24x146-ft. factory at Buffalo, N. Y., for the Mentholatum Co. 
Estimated cost, 315,000. 

The Stephen Jerry Co., 436 Manhattan Ave. New York, 
N. Y. (Borough of Brooklyn), will construct a 2-story, 50x 
100-ft. cooperage shop at Parker St. and Vandervoort A'e., 
(Borough of Brooklyn). Estimated cost, $5,000. 

The Avalon Knitwear Co., Broad St., Utica, N. Y., has 
awarded the contract for a 4-story addition to its plant. Esti- 
mated cost, $30,000. Noted Feb. 10. 

Fire, Feb. 10, damaged the chemical plant of the Midvale 
Chemical Co., Elizabeth, N. J. Loss, $25,000. Stephen S. 
Krayer is Supt. 

Plans are being prepeee for an addition to the plant 
oi etaee Grasselli Chemical Co., Grasselli, N. J. Estimated cost, 

The Henbert Silk Co. and the Harrison Textile Co., Har- 
rison, N. J., will construct a plant on Elm St., Kearney, N. J. 

The Aryl Chemical Co., New York, N. Y., has purchased the 
plant of the American Chemical Co., Keyport, N. J.. and will 
expend about $60,000 for improving same and installing new 
machinery. 

Plans have been prepared for the construction of a 1- 
story brick factory on Berlin St., Newark, N. J., for Frank 
Euler, manufacturer of paper specialties. 


The Martin Dennis Co., manufacturer of tanners supplies, 
AY construct a plant at Newark, N. J. Estimated cost, $75,- 


Plans have been prepared for the construction of a 60x 
76-ft. factory at Newark, N. J., for Levy & Charion, 675 South 
Se ia manufacturer of woolen goods. Estimated cost, 


Maas & Waldstein, manufacturer of chemicals, Ave. R and 
Central R.R., Newark, N. J., is building an addition to its 
poe Pd be used as an acid concentration plant. Noted 
ep 2 


The Howe Rubber Co. will construct an addition to its 
pa = RAN Brunswick, N. J. John Tenney, Jr., is Pres. 
ote eb. 5 


The German Artistic Weaving Co., Paterson, N. J., will 
construct an addition to its plant at Pompton Lakes, N. J., 
for the manufacture of silk ribbons, labels and shoe lacings. 


The Jericho Silk Co., Phillipsburg, N. J., recently organized, 
has acquired the property of the Mauchline-Firth Silk Co. and 
will enlarge the plant and install new machinery. 


The William F. Taubel Hosiery Co., Trenton, N. J., will 
rebuild its pan which was recently destroyed by fire at 
Chestnut and Grand St., Trenton. 


The C. H. Masland & Co., Philadelphia, Penn., manufac- 
turer of carpets, has awarded the contract for its 4-story 
manufacturing building at Westmoreland and Collins St., 
Philadelphia. Estimated cost, $24,000. 


The Philadelphia Textile Co., Philadelphia, Penn. has 
awarded the contract for a new factory at 6th and Tabor Rd. 
Day & Zimmerman, Philadelphia, is Engr. 


Bids will soon be received for the construction of a 1- 
story, 50x50-ft. and 50x200-ft. welt factory for the Eberly 
Tannery Co. at Westfield, Penn. Estimated cost, $30,0u0. 
Noted Nov. 18. 


The Duplan Silk Co., Wilkes-Barre, Penn., will construct 
a factory at Philadelphia for the manufacture of piece dyed 
silk and mixed goods. 


The Mutual Manifold Co., Baltimore, Md., recently orga- 
nized with a capital stock of $100,000, plans to construct a 
factory for the manufacture of sales books. Charles F. Mack- 
lin, 408 Maryland Trust Bldg., Baltimore, is Pres. 


Plans being prepared by George F. Sansbury for an addi- 
tion to the plant of the Parker Hosiery Mill, Frostburg, Md. 


ea = 
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SOUTHERN STATES 


H. W. Kirby, Williamson, and associates contemplates con- 
structing a 2-story hosiery mill at Spartanburg, S.C. Esti- 
mated cost, $56,000. ; 

L. H. Oden, Blackshear, Ga., is interested in a project to 
construct a cold-storage plant. me 

Plans are bein repared by Westinghouse-Church- err 
Co., Arch: 30 Church t., New York, N. Y., for the construction 
of a refinery at Savannah, Ga., for the Savannah Refining Co. 
Estimated cost, $50,000. 

A cottonseed oi] mill will be constructed at Douglas, Ga. 

The Newport Rosin and Turpentine Co., Pensacola, Fla., has 
awarded the contract for its new turpentine and oil distilla- 
tion plant. Estimated cost, $250,000. 

Asher P. Gluck, Chicago, I11., plans to establish a canning 
Plant at Lawtey, Fla. ; 

The Florida Packing and Provision Co., Tampa, Fla., ts 
having plans prepared for a plant. 

A. P. Fuquay, Secy., Alexander City Commercial Club, 
Alexander City, Ala., is interested in a project to establish a 
factory at Alexander City for the manufacture of corn brooms. 

J. Sanders Gordon of the North American Fire Works 
Display Co., St. Louis, Mo., is interested in a project to 
construct a plant at Birmingham, Ala., for the manufacture 
of flreworks. 

The Linde Air Products Co., New York, N. Y., will build a 
plant at Birmingham, Ala., for the manufacture of oxygen 
gas. 

The Gadsden Fertilizer Co., Gadsden, Ala., will build a 
cotton gin. 

George Terry & Son, Biloxi, Miss., will build & cannery. 
Estimated cost, $10,000. 

The Granada Cotton Compress Co., Falls Bldg., Memphis, 
Tenn., will rebuild its plant at Holly Springs, Miss., and will 
install new equipment. 


The Independent Compress and Warehouse Co., Tupelo, 
Miss., has increased its capital stock and plans to rebuild its 
cotton compress. H. H. Womble is Pres. 


R. B. Embree, Philadelphia, Penn., plans to construct a 
large paper-making plant at Kingsport, Tenn. 


R. W. White and A. B. du Pont. New York, N. Y., Plan to 
construct a chlorine plant at Kingsport, Tenn. 


G. H. Miller, Chattanooga, Tenn., will establish a hosiery 
mill at Spring City. Tenn. Estimated cost, $50,000. 


The Business Men’s Club of Memphis, Tenn., has appointed 
H. W. Benner as chairman of a committee to arrange for the 
financing and construction $f a cotton mill at Memphis Esti- 
mated cost, $500,000. 


MIDDLE WEST 


The Barrett Manufacturing Co., 17 Battery Pl., New York, 
N. Y., manufacturer of coal tar products, will establish a 200x 
400-ft. plant in Ironville, Ohio (Toledo post office). 


The Gerke Chemical Co. plans to construct a factory at 
Marietta, Ohio. Robert H. Gerke is Gen. Mer. 


: avne Lindley Box Co. will construct a factory at Marion, 
nd. 


The Mandel Bros. Manufacturing Co.. manufacturer of 


phonographs, cameras, etc., will establish a Plant at Benton 
arbor, Mich. 


The Dryden Rubber Co. purchased a site at Chicago, IIL, 
and will construct a factory in the spring. 


A 1-story, 120x200-ft. building {fs being constructed at 57th 
Ave. and 65th St.. Chicago. TI1.. and will be leased by the 
Hydro-Stone Products Co. . 


The Appleton Wood Products Coa. manufacturer of butch- 
ers’ blocks, contemplates constructing a l-story, 40x200-ft. 
Hor at Appleton, Wis. R. Miller. 428 John St.. Appleton. is 

res, 


The Fox River Valley Envelope Co. contemplates the con- 
struction of a 3-story, 48x250-ft. factory r 
Thomas J. Taylor is Pres. See aeenashe, Wig: 


WEST OF THE MISSISSIPPI 


The Marshall Oil Co., Marshalltown, Towa, will 
contract for improving its Plant. Estimated coat $20,000.74 


The Farmers Terminal Packing Co., St. Paul, Minn., will 


build a packin lant at N 
$400,000. & Pp ewport, Minn. Estimated cost, 


The American Manufacturing Co., St. Louts M 
a 1-story factory at 1026 South 11th St., St.’ Loule tor ce 
manufacture of bagging and cordage, Estimated cost, $11,500. 


Plans being prepared for 4-story addition to the lant of 


the Krey Packin o., St. Louis, ; 
Noted Feb. 10. > ouls, Mo. Estimated cost, $150,000. 


Classified Advertising 


The Classified Advertising section appears on pages 220, 221, 222, of this issue and 
will in future appear in the same relative position in the paper. 
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F. H. Mitchell, Fordyce, Ark., will build a factory at Ben- 
ton, Ark., for the manufacture of handles. 


The Phillips County Farmers’ Exchange ig interested in a 
lan to organize the company with a capital stock of $50,000 
fo construct a cotton compress at Helena, Ark. 


The Texas City Compress and Concentration Co, Texas 
City, Tex., has been organized with a capital of $36,000 to 
pulled and operate a cotton compress. J. H. W. Steele ig inter- 
ested. “ 


The Bohnefeld Cleaning Works, Tulsa, Okla., has awarded 
the contract for a 3-story factory at Tulsa. 


WESTERN STATES 


F. S. Brandon, Medford, Ore., has purchased the grist mill- 
ne Plant at Eagle Point, Ore., and will install new ma- 
chinery. 


Fire recently damaged the glove factory of Llebreich & 
Gold, 1321 Kelley St., Portland, Ore. Loss, $8,000. 


CANADA 


The Bird Woolen Co. is constructing an addition to its 
factory at Bracenbridge, Ont., and will be in the market for 
new machinery. 


Edwards & Edwards, 762 Dupont St. Toronto, Ont. has 
leased a building at Bridgeburg Ont., and will equip it for 
the manufacture of leather goods. 


Fire, Feb. 13 destroyed the Plant of the Northumberland 
Paper and Electric Co. at Campbellford, Ont. 


The Gutta Percha and Rubber Co., Ltd., 47 Younge St., To- 
ronto, Ont., will construct an addition to its plant on West 
Lodge Ave., Toronto. 


Murphy, Stedman & Co., Ltd., 180 Gray’s Inn Rd., Holborn, 
London, W. C., England, ‘has an inquiry for machine tools 
both for British use and for export to countries outside ag 
follows: 526 lathes, all sizes and types; 51 grinders, all sizes 
and types; 20 millers, all sizes and types; 4 sawing and 
cutting-off machines; 11 screw machines; 9 boring mac ines; 
92 power hammers; 16 bar cutters; 19 punching and shearing 
machines; 10 ear-cutting machines: 66 drilling machines; 4 
forging mach nes; 12 planing machines: 3 boring mills; 6 
Presses; 4 rifling machines: 24 shaping machines; 40 slotting 
machines; foundry equipment, machinery, etc.; eight 6 14 -in. 
by 6-ft. surfacing, sliding and crew-cutting lathes; ten 7%-in. 
by 8-ft. nda fee sliding and screw-cutting lathes for chas- 
ing threads in 3’3, H. E. shells, at least 7-in. centers: 3 screw- 
cutting lathes: 45 lathes, No. 4 Warner & Swasey, or similar, 
chuck and bar feed, cutoff Overhead chasing attachment, 
Seared friction head: 13 No. 2 Warner & Swasey, or similar, 
chuck and bar feed, cutoff Overhead chasing attachment, 
lathes, plain head: No. 1 Warner & Swasey, or similar, chuck 
and bar feed, cutoff overhead chasing attachment lathes, plain 


up to about 5% -in,, cheap simple type; 60 plain horizontal mill- 
ing machines for power, table about 34x10 in. cheap and 


Cheap, simple type; 3 multiple drilling machines, 3 spindles, 
to drill up to 20 mm., cheap, simple type: 64 milling machines, 
vertical, Brown & Sharpe No. 1, or alternative; 40 milling 
machines, vertical, Brown & Sharpe No, 2 Y or alternative: 
1 planning machine, 2 tools, admit 3M 500x1M250: 1 slotting 
machine, 450 mm. stroke; 1 slotting machine, 450-mm. stroke, 


lar motion, admit 2 m. 400 long by 1 m. 250 wide by 1 m. to 
1 m. 500 high; 1 horizontal borin 

spindle, length of table ca able of being used 3 m. 500: 1 
radial drillin machine, drill 

drilling machine, drilling capacity 25 mm.; 2 electric siete 


lathes; 4 twist drill grinding machines, take drills 5 mm. to 
500 mm.; 2 twist drill grinding machines, take drills 6 mm. to 
80 mm.: 5 universal grinders, capacity 5 to 200 mm.; 1 grind- 
ing machine to sharpen saw teeth: 4 multiple-spindle drilling 
machines to drill up to 7 mm.; 4 multiple-spindle drilling 
machines, reversible, to drill up to 7 mm.; 9 dri ling machines 
up to 15 mm.; 7 drillin machines, reversible, to drill up to . 
to drill up to 15 mm.: 7 drillin machines, reversible, to dril 
mm. in steel; 2 drilling machines to drill up to 30 mm, tt 
steel; 2 drilling machines to drill up to 30 mm. in steel; 
shaping machine, 10-in. to 20-in. stroke; 1 shaping machine, 
20-in. to 24-in. stroke: 1,000 lumbago crucibles of an equiva- 
lent size to Morgan’s DPD. 0; crucibles in following sizes: 
150 Ib., 440 Ib. and 1,120 Ib. capacity. 


MODULATION 
_—_—onSee en MAaeSerhiannaeetnnnneemmenmmemmmammeeeanecae — 


~~ er 


Volume 44, No. 10 Price, 15 Cents 


Issued Every Thursday NEW YORK, MARCH 9, 1916 ontents, First Page 


Hill Publishing Company Adv éetinine Index, Last Page 


KHOAD S To Insure Efficient Transmission 
LEATHER Keep Some Belt Records 


The first step tow4tds efficiency is to have 


records on which to base wise standards, From 
various plants that keep records come reports 
which prove the advantage of this. Reports also 
prove the efficiency of Rhoads Belts. One min- 
ing tool concern writes, ‘We tried several] makes 
of belting on our Bradley upright hammer which 
only lasted from two weeks to a month. We pur- 
chased one of your belts for this service which 
withstood the severe strain for Over two years. 


We find the stretch is less.”’ 


The less stretch, the less loss in thickness, width 
and strength. Rhoads Belts excel in small 
stretch as well as long life. They are made to 


run well and long. 


In the Midvale Stee! Works, Frederick W. 
Taylor’s nine years’ inve stugation of belt prob- 
lems led him to ado; pt double belts where most 
people use single. If, however, you prefer single, 


you can count on extra strength and service 


A SHOP DRIVEN Prin Rhoads Gilt Edge Extra Heavy. 
WITH 


J. Es. RHOADS & SONS 

PHILADELPHIA NEW YORK CHICAGO 

32 N. Third Street 122 Beekman Street 342 W. Randolph Street 
B a TS Factory and Tannery, Wilmington, Del. 
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Heavy-Duty Radial Drills 


BOVE illustration shows one of our radials 
A for heavy drilling. It is equipped with di- 
rect-connected reversing motor drive 
through 6-in. belt. Although of heavy construc- 
tion throughout, it is easily and quickly handled, 
and the entire control is very conveniently ar- 
ranged for the operator. For reversing the spin- 
dle when tapping there is provided a controller 
by which the motor is stopped instantly by dyna- 
mic braking and then reversed in direction. This 
controller, and also the rheostat for varying the 


for ‘lapping 


‘a 
' : 


* 
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speed of the motor, are attached to the drill 
head, where they are always within easy reach 
from the operator’s working position. — 

After setting the rheostat for any given speed 
the controller handle can be thrown into the 
starting position and the motor will automatic 
ally pick up to that speed. 

The arm is easily swung, as it is supported by 
ball bearings at both top and bottom trunnions. 

This drill can be furnished in sizes ranging 
from 5 to 10 feet. 


With New Electric 
Control and Reverse 


Write for Circular No. 30181. 
111 Broadway, New York City 


Niles-Bement-Pond Co., BE Vicon oe Landon, SW 
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SHELLS—I 397 By Hi Sibley 


By Fred H. Colvin 


In this article there is afforded an example of the way 
in which a plant of moderate size was transformed 
from heavy engine work to the making of shrapnel and 
high-explosive shells under economical conditions. The 
shells were produced in comparatively small lots and 
were of a variety of sizes. These features naturally 
complicate the manufacturing problem, and the methods 
shown, with the production times, are interesting as an 
example of what can be done under adverse circum- 
stances. AMERICAN MACHINIST, Vol. 44 


HOW TO SQUARE THE HEADS OF BOLTS IN A LATHE 403 
By John Hayes AMERICAN MACHINIST, Vol. 44 


TURNING AN AWKWARD PIECE IN A DRILLING 
MACHINE 404 
By E. A. Thanton AMERICAN MACHINIST, Vol. 44 


A RAPID METHOD OF MILLING FLUTES IN A 
REAMER 404 
By C. Smith AMERICAN MACHINIST, Vol. 44 


THE SMALL-SHOP GRINDER 405 
By John H. Van Deventer 


It may be true that the average small shop ts unjusti- 
fied in Installing a spectalized grinder with but a small 
range of work in view, but it should investigate the 
possibilities of the universal-type machine.. In this” 
article the grinding problem ts attacked from the 
small-shop angle, and the causes and remedies of com- 
mon grinding troubles are given. 
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BORING LATHE-FRAME BEARINGS WITH PORTABLE 


FIXTURE 407 
AMERICAN MACHINIST, Vol. 44 


MACHINING BEARINGS AND BRACKET FOR A PRINT- 
ING PRESS 408 
By Robert Mawson 


In the jig-design data presented in this article the 
essential feature is the influence the simplicity of the 
elements to be machined had on the tool design, which 
was correspondingly simple. Both the quality o: the 
work and the production are meeting commercial re- 
quirements. AMERICAN MACHINIST, Vol. 44 


3AGE FOR MEASURING SHRAPNEL 410 
By L. E. Olsen AMERICAN MACHINIST, Vol. 44 


A STUD DRIVER 410 
By E. V. Allen AMERICAN MACHINIST, Vol. 44 


ADJUSTABLE HOLLOW MILL 410 
By Edward L. Robenolt 
AMERICAN MACHINIST, Vol. 44 


MANUFACTURING ADAPTERS FOR 18-LB. HIGH- 
EXPLOSIVE SHELLS 411 
By J. H. Moore 


In the type of adapter described, turning, threading, 
recessing and final cutting from original bar stock are 
economically and accurately performed on turret lathes. 
The remaining operations of drilling and tapping re- 
quire only two simple jigs. The methods, tools and 
gages are shown in detail. 
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A number of novel souvenirs made from all sorts of 
expended munitions indicate that the war has not 
smothered the time-honored ingenuity of Frenchmen. 
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A FLAT-SIDED BRASS LAP 414 
By James McIntyre AMERICAN .MACHINIST, Vol. 44 


ALIGNMENT CHARTS FOR DESIGN OF FLAT 
PLATES—II 414 
By Axel K. Pedersen 


In the five alignment charts presented in this install- 
ment the general cases commonly met with in the 
design of flat plates are completed. Two charts deal 
with stayed surfaces, one covering the ideal case and 
the other applying to boiler plates. 
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SOME RECENT DEVELOPMENTS IN TOOL-STEEL 
TESTING—I 419 
By Edward G. Herbert 


In the past, data on the durability of high-speed steel 
tools have been confined principally to roughing oper- 
ations. In this article the results of an important 
series of original tests are made known and are of 
special significance inasmuch as they pertain to finish- 
ing cuts. The author is so well recognized In this fleld 
of endeavor that his deductions cannot fail Co carry 


weight. AMERICAN MACHINIST, Vol. 44 
THE ONLY SHOP IN ARGENTINA MAKING ITS OWN 
STEEL 


422 
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SAFETY HOLDER FOR PRESS WORK , 422 
By J. H. Moore AMERICAN MACHINIST, Vol. 44 


STANDARDIZING SHOP DRAWINGS OF MACHINE 
DETAILS 423 
By A. C. Spencer 


The plan outlined in this article, which has been found 
to work out satisfactorily in a large manufacturing 
plant, relieves the drafting room of a great amount of 
duplication often erroneously considered necessary in 
the details of manufactured articles. It enables stock 
orders and tnstruction cards to be made out easily 
along standard lines that permit Httle chance of mis- 
interpretation. AMERICAN MACHINIST, Vol. 44 
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for Small Boring Tools—Drill Jig for Pins—Half-Round 
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66 HE great fault with 
manufacturers and 
merchants,’’ declared 
H. C. Brown, of the Victor 
Talking Machine Company, to 
a group of Camden business 
men on January 27, asreported 
in Printer’s Ink, “‘is the fact 
that they are satisfied to plug 
along at the same rate of speed 
without looking to the future. 
If that were the policy of the 
Victor company we _ should 
worry ourselves to our 
graves.” 


“You here to-day,’ he con- 
tinued, ‘remember the great 
holiday advertising of the Vic- 
tor company in the newspa- 
pers and magazines. But you 
don’t know that we invest 
$250,000 22 Christmas adver- 
tising in newspapers alone, for 
a product that was greatly 
oversold long before our adver- 
tising began. I want to be 
frank, and tell you that we 
would not be satisfied if we 
did not have orders on hand 
sufficient to run our plant for 
several years without taking 
another order. But we must 


“His Master’s Voice” 


keep this condition going, and 
we succeed only by the fact 
that we are continuing to ad- 
vertise and will continue to 
do so as long as newspapers 
and magazines are published.”’ 


Another manufacturer said: 


“IT would just about as soon 
take the fire insurance off our 
million-dollar plant as I would 
take the advertising off our 
million-dollar trade-mark. I 
am not sure which we value 
the most highly. 


“Tf all my competitors would 
stop advertising too, if no new 
competitor entered the field, 1f 
nobody discovered a substi- 
tute for my product, if the 
trade failed to notice that I 
am no longer pushing the 
goods, and if the public would 
stop dying and being born and 
forgetting until I am ready to 
advertise again — everything 
might be lovely. But since 
the rest of the world is not 
likely to be so accommodat- 
ing, there are a number of 
things to be taken into con- 
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sideration before deciding to 
cut off the advertising because 
the factory happens to be 
oversold. 


The effects of a discontinuance 
cf advertising upon the trade 
and the sales force are the 
more obvious because they 
are more immediately appar- 
ent. But they are far from 
representing the most serious 
effects of such a policy. 


The most disastrous results are 
not quite so apparent, perhaps, 
but they are all the more ser- 
ious on that account. Loss of 
prestige cannot be definitely 
located, perhaps cannot even 
be detected until months, and 
maybe years, have elapsed, 
but for all that it comes pretty | 
close to being the worst thing 
that can happen to a concern. 


A concern which deals with 
the public—directly or indi- 
rectly—can as little afford to 
permit its trade-mark or name 
to be forgotten, as it can af- 
ford to let doubts be cast 
upon its credit.’ 
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Manufacturing 120-Millimeter 
Serbian Shells--I 


By Fren H. Coivin 


SYNOPSIS—One of the most difficult problems 
for the shop manager 1s the economical production 
of pieces in comparatively small lots and in a 
variety of sizcs. The compensation comes in the 
developing of ways and means to overcome the 
difficulties presented. These articles on the manu- 
facture of Serbian shells show how a shop of 
moderate size handles shells from 70 mm. to 150 
mm. tn diameter and of different types, making 
nine different shells altogether. The methods and 
times are interesting as shouing what can be done 
under adverse conditions. 


The shop of the Providence Engineering Works, Provi- 
dence, R. L., affords an example of the way in which a 
plant of modcrate size can be transformed from heavy 
engine work to the making of shrapnel and high-explosive 
shells from 70 to 150 mm. in diameter. True, a portion 
of the shop had 
been accustomed 
to the making of 
the Providence : 
shaper, while an- Ws oorn 
other department 
had made auto- 
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(Assembled Shell) 


also in detail in Fig. 3. There is a varying amount to 
be cut off, owing to the difference in the depth of the 
forged hole, but all operations are gaged from the bottom 
of the pocket. The back end of the shell is also faced off 
by a large milling cutter suitably spaced on the same 
arbor as the cutting saw, so that the face of the shell is 
given an approximately equal thickness in each case for 
all future operations. 

The device for setting these shells in the cutting-off 
machine, as shown in Fig. 3, has several points of interest. 
It consists primarily of the arm A, which swings on a 
stud screwed into the bed and carries the gages B and C. 
These are a good sliding fit through the arm A, have the 
Inner point tapered and the outer end knurled for easy 
handling. They also have two %-in. grooves, one near 
each end, for locking them in either the in or the out 
position. 

This locking is done by the latch handles D and E, 
which are pivoted so that the weight of the hooked end 
will keep them in 
place in the notch 
unless they are 
lifted out by the 
other end. The 
latches hold them 
in either position, 
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been utilized has 
many interesting | 
phases. The shells are all made from forgings and in four 
diameters—70, 75, 120 and 150 mm. They are again 
divided into shrapnel and high-explosive shells, while 
the 120- and 150-mm. sizes are also made in two lengths. 
All of this goes to make the manufacturing problem more 
difficult, but adds interest to the final solution. 

Taking the 120-mm. short high-explosive shell as the 
subject, the manufacturing operations will be followed 
through, and the methods used on the other sizes will be 
shown. Fig. 1 gives a general view of the complete -hell, 
with the protecting point screwed in place. 

The rough forgings weigh about 55 tb. and are approx- 
imately 514 in. in outside diameter, 314 in. in the bore 
and probably average 141 in. long. The first operation 
is cutting off the open end to length on the Espen-Lucas 
saw. The forgings are clamped in the holders at each 
side of the saw, being handled in pairs, as shown in Fig. 
2. They are gaged from the bottom of the forged hole 
by means of simple stops, shown on the machine and 
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FIG. 1. SERBIAN HIGH-EXPLOSIVE 120-MM. SHORT SHELL 


operation is done 
in the fixture 
shown in Fig. 4, which is mounted on a 24-in. Snyder 
vertical drilling machine, that carries a centering pintle 
mounted on trunnions in the side of the fixture and is fit- 
ted with two sets of three centering fingers, so as to Insure 
the hole being drilled central with the bore of the shell. 
This fixture is shown in two positions in Fig. -t, while Fig. 
5 gives the details of its construction. The action of the 
centering fingers can be easily seen from the sectional view 
in Fig. 5, these fingers A and B being forced out by 
adjusting the nuts C and D on the rod £. The nuts 
carry right and left threads, and the rod £ is easily con- 
trolled by the handwheel F, beneath. 

In operation the shell is placed over the spindle while 
in the horizontal position shown. The shell is then 
thrown into the vertical position and locked by the index 
pin G, on the side. The handwheel F is turned until the 
locking fingers grip the bore of the shell, centering it 
for the drill, which comes through the bushing at the 
top. Details of this pintle are also shown in Fig. 5. The 
fingers A and B are held in a closed position. 


398 AMERICAN 

Although it might appear that a shell of this size would 
be hard to handle in such a device, the trunnions are so 
placed that the long lever carrying the index pin makes 
it very easy to swing the shell from one position to the 
other. 


Roucnu-TurRNING THE Back Enp 


The third operation brings the shell blanks to the 
lathe for rough-facing the back end and turning the 
hevel, which is considerably larger on these shells than 
on some others. Several old 21-in. lathes are utilized for 
this purpose, and also some new LeBlond lathes of the 
same size. The difference in production is very noticeable, 
varying from 214 per hr. on the old lathe to + per hr. 
on the new. This operation removes a large amount of 
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FIG. 2. OPERATION 1: CUTTING OFF END 
Machine Used—Espen-Lucas. 
Special Fixtures and Tools—Milling cutter face back end. 


Gages—Special depth gages 


Production—10 per hr. on machine, see Fig. 3. 
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FIG. 3. DETAILS OF DEPTH STop 
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metal, as can be seen from the operation sheet, which, 
together with the time required for handling, makes up 
the total operations. 


The shell is held on a three-jawed mandrel, or pintle A, 
these jaws being expanded by a taper draw-in plug oper. 
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FIG. 4. OPERATION 2: CENTERING BACK END 
Machine Used—Snyder 24-in. vertical drilling machine. 
Special Fixtures—Swinging drill Jig. 


Gages—None: use stop on center drill. 
Production—60 per hr. 
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FIG. 5. DETAILS OF DRILLING JIG 
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ated by a handwheel on the rod that goes through the hol- 
low spindle. The three jaws are of hardened steel and are 
curved on the bottom to insure even seating on the inside 
forged surface of the shell. 

Fig. 6 gives a view of the tool layout, with the squaring 
tool C and beveling tool D shown in position in the turret 
tool post. This picture also shows how the face of the 


Applying the Gages 


FIG. 6. OPERATION 3: FACING BACK END 

Machines Used—Blaisdell and LeBlond 21-in. lathes. 
Special Fixtures—Driving mandrel, multiple tool block. 
Gages—F lat former A, length; B, form of bevel. 
Production—2% to 4 per hr., depending on lathe. 
firer is set into a recess in the faceplate and is then 
bolted to it. Fig. 7% shows all details of the holding 
mechanism. It is set into the faceplate, as shown at B. 

A similar holding device is used for the fourth opera- 
tion of rough-turning the outside diameter of the shell. 
This work is in reality split into two suboperations, the 
first lathe leaving about yy in. to be removed by a second 
lathe, as this method has been found more satisfactory 
in maintaining the desired allowance for finishing on the 
last cut. No particular lathe set-up is required, except 
as represented in Fig. 8, the only difference between this 
and the layout in Fig. 6 being in the tool used. The pro- 
duction on the first lathe is + per hr.; and on the second 
roughing cut, a production of 8 per hr. is easily reached. 


4 X Drilled Holes 
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FIG. 7. DETAILS OF DRIVING MANDREL 
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The work has now progressed to the boring of the shell. 
which is done in a LeBlond turret lathe equipped with a 
special chuck, shown in Fig. 12. The tool layout is 
shown in Fig. 9, while Fig. 12 gives a general view of the 
lathe set-up for this operation. 

Details of the special chuck are shown in Fig. 10 and 
contain several interesting features. It consists of the 
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FIG. 8. OPERATION 4: ROUGH TURN 
Machine Used—LeBlond 21-in. lathe. 
Special Fixture—Same driving mandrel as operation 3. 
Gages—A, diameter. 
Production—4 per hr. first cut, 8 per hr. for second cut. 


cvlindrical body, which is bolted to the faceplate by the 
flange A and turned on the outside at B to run in the 
steadyrest shown. The chuck carries two adjusting col- 
lars C and D. The front collar carries the split taper 
bushing E, which is forced inward by the front plate FP, 
and closes on the shell by means of the saw cuts on the 
comparatively thin taper section. The other end of the 
shell is screwed up by the collar C forcing three equally 
epaced pins F’ down against the shell. 

The boring tool, shown in Fig. 11 at A, is for rough- 
boring the inside of the shell and consists of a heavy 
steel shank carrying a 14-in. square high-speed steel cutter. 
This is hollow and has a brass tube that carries the lubri- 
cant direct to the cutting point. The construction of 
the other boring bars can be readily 
seen from the details and require 
little explanation. Another reamer is 
shown at B, carrying two long blades, 
that lap by each other so that each 
can present its cutting edge on the 
center line. Each also has adjusting 
and clamping screws. 

Behind the cutter blade is the pilot 
bushing A, which is pressed forward 
by the helical spring B. This pilot 
enters the shell body in the space bored 
for the thread and assists in guiding 
the bar so that the whole will be reamed 
true to the correct taper of 1° 12’ 
42”, The finishing reamers are shown 
at E and F, also the tool for recessing 
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FIG. 9. OPERATION 5: BORING SHELL 


Machine Used—LeBlond 21-in. turret lathe. 
Special] Fixtures—Stops, position index—specia] chuck. 
Gages—A, bore for thread; B, form of bore; C, thickness of 


bottom; D, width of tongue; E, length of tongue; F, recess 
for thread. 


Production—40 min. each. 


at the bottom of the thread. This carries a central stud, 
or distance piece A, which locates the recess with refer- 
ence to the bottom of the bore. The necessary side 
movement is obtained by means of the lever B. 

Fig. 12 shows the carriage stops at C, a separate stop 
being provided for each turret position. A large multi- 
plying lever A has also been added on the front of the 
lathe carriage to aid in quickly setting the turret central 
at any time. The short end of this, at the left of the 
capscrew B that forms the Pivot, is in the form of a bell 
crank, having a curved surface presented to the end of the 
turret slide. 

The upper surface of the cross-slide way is graduated so 
as to make it easy for the operator to bring the turret to 
the desired position quickly. This view also gives a good 
idea of the construction of some of the tools shown in 
Fig. 11. It shows the roughing reamers, the tool for 
trimming the end of the shell, and the circular recessin 
tool, which cuts the groove at the bottom of the thread 
in the shell nose. 

The boring is divided into six suboperations, the first 
being to rough-bore by using the taper attachment at 
the back of the carriage, which has been fitted with a form 
of the proper shape. This is then released by means of 
a special nut, and the turret is brought to its central 
position by using the pointer already referred to. 

The second suboperation rough-faces the bottom of the 
hole and Tough-bores the thread diameter. The third 
suboperation finishes the taper at the bottom of the shell 
with a two-bladed reamer, shown at F in Fig. 11 and 
also in the turret-tool layout. The fourth suboperation 
finishes the taper reaming and also finishes the thread 
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FIG. 10. DETAILS OF CHUCK AND REST 
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OPERATION 6: THREADING NOSE OF SHELL 

Meee Used—Automatic threading lathe and Lees-Bradner 
hobber 

Special Fixture—Roller rest; one tool only in lathe. 

Csawe—Threaded plug. 

Production—S8 per hr. 


diameter. Suboperation No. 5 takes care of the recess 
for the thread and chamfers the inside of the shell, while 
the sixth and last suboperation finishes the tongue at the 
outer end of the shell, completing the fifth operation in 


FIG. 12. THE LATHE WITH STOPS AND INDEX NEEDLE 


an average time of 40 min., although the operation has 
been done in 2£ min. 

After this comes a bench Inspection, from which the 
shells go to a Lees-Bradner thread miller, to have the 
threads cut in the nose. Three threading lathes of the 
Automatic Machine Tool Co. are also used for this work, 
a roller rest being provided, as shown in Fig. 13.) Only 
one threading tool is used on the work in the automatic 
threading lathe. The production averages 8 shells per hr. 

The seventh operation is grooving and knurling, Fig. 
14. The driving plug is screwed into the nose of the 
shell, as shown, the work being done in a 21-in. LeBlond 
lathe with a turret tool post. The groove is roughed out 
with a square-nosed tool in an Armstrong holder. The 
second suboperation cuts the eight small grooves, leav- 
Ing seven ridges. 

The third suboperation is undercutting the back side 
of the groove, this being done by a tool fixed at the. 


a a aa 


402 AMERICAN 


proper angle and fed into the bottom of the groove before 
cutting. By moving the carriage the desired distance to 
the right the undercut is easily made. This is controlled 
by two stops on the lathe bed, as shown, the depth of all 
the tools being determined by a single stop at the back 
of the cross-slide. 

The fourth and last suboperation is the knurling, with 
a knurl about 2 in. in diameter and having plain, straight 
grooves properly spaced so that the resulting effect at the 
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FIG. 14. OPERATION 7: GROOVING AND KNURLING 


Machine Used—LeBlond 21-in. lathe. 
Special Fixtures—Stops for carriage in undercutting driving 
Plug. 


Gages—A, location of groove; B, width of Sroove; C, diameter 
of groove. 


Production—5 to 6 per hr. 
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FIG. 17. DETAILS OF FLAP CHUCK 


bottom of the band groove is a series of square raised 
points all around the 8roove. The use of the large knurl, 
mounted on a substantial Y-in. pin, makes this a com- 
paratively easy operation. 

With the driving plug still in the end of the shell, it 
goes to the eighth operation—finish-turning in a Pren- 
tice geared head lathe. Three tools are used in a special 
tool post, as shown in Fig. 15. One tool turns the relief 
ahead of the groove, the second roughs the back end for 


the cartridge case, and the third finishes. This operation 
averages 14 min. each. 
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Then follows a bench inspection, after which the driv- 
ing plug is unscrewed and the shells go to a lathe 
equipped with a flap chuck, as shown in Fig. 16, to have 
the back end faced off and the finish bevel put on the 
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FIG. 15. OPERATION s: FINISH TURNING 


Machine Used—Prentice geared head lathe. 
Special Fixtures—Driving plug and multiple tool block. 


Gages—A, diameter, one for g ze, one for relief; B, length of 
relief from groove. 


Production—14 min. each. 
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FIG. 16. OPERATION 9: FINISH BACK END 


Machine Used—Le Blond 21-in. lathe. 

Special Fixture—Flap aw chuck. 
Gages—aA, thickness 0 bottom; B, length. 
Production—11 min. each 
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FIG. 18. OPERATION 10: MARKING BACK END 


Machine Used—Noble & Westbrook. 

Special Fixture—Rol] stamp. 
age—None. 

Production—50 per hr, 
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corner. This requires 11 min. Details of the chuck are 
given in Fig. 17. 

The back end js then marked on a machine of the 
Dwight-Slate pattern, Fig. 18, at the rate of about 50 
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per hr. Then comes the Government Inspection. 


cut out all the grease and oil, 


the inspection bench to be looked over by the Serbian 
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GAGE FOR THICKNESS 
OF BOTTOM 


FIG. 19. BENCH INSPECTION 


Government inspectors, If satisfactory, the shells are 
stamped and passed for further operations. 

They are now ready to have the ogives screwed in, so 
that these can be finished in place on the shell body. 
Before carrying this work through, it will probably be 
best to take up the manufacture of the ogives themselves, 

The inspection benches are well equipped with gages 
and are built of the most convenient height for the 
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FIG. 20. RUNNING BELT FOR THREAD INSPECTION 


work to be done. A gage used for testing the thickness 
of the back end is shown in Fig. 19. The shell is placed 
over the center spindle A, being guided by the enlarged 
bortion B. The measuring upright C carries the head 


After 
the stamping, the shells are cleaned in a soda tank to 


after which they go to 
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located by a shoulder on ( and carries the 
adjustable measuring point Z. This can be handled very 
rapidly and gives good results. 

For testing the threads in the ends of Shells a belt 


the inspector uses the gage as a handle and turns the shell 
end for end on the belt. 


Teversed and the plug gage is unscrewed. 
a 


How To Square the Heads of 
Bolts in a Lathe 


By Joun Hayes 


A large number of extra-long %-in. Square-head 
Screws were to be made, and neither miller nor shaper 
was included in the equipment. The heads of the screws 
were squared in the lathe, using the little kink shown, 
which may of use to others up against the same proposi- 
tion. 

A 6-in. piece of #4x%g-in. cold-rolled steel was drilled 
Ys in at A and ¥;, in. at B. It was then slotted with the 


SHOWING POSITION OF CHUCK JAWS AND POSITION 
OF TOOL 


hacksaw, as shown; drilled for a 3g-in. screw at C; 
relieved on one side of the slot and threaded on the other, 
making a clamp, as shown. 

The piece was held in a four-jawed chuck, with the 
face D set at about the center. A piece of flat steel and 
a C-clamp on the bed of the lathe acted as a stop for 
the carriage. After one side was faced, the screw was turned 
one-quarter way around and the operation Tepeated. The 
job was done much quicker and better than it could have 
been Cone by filing or grinding. 

38 


Iron-Ore Production—In 1880 the production of iron ore 
was 7,000,000 long tons, as compared with 60,000,000 tons in 
1913. The production of pig iron increased in the same period 
from less than 4,000,000 tons to more than 30,000,000 tons, the 
value of which in 1913 exceeded $458,000,000. The United 
State produces annually about 40 per cent. of the world's 
supply of iron, and is abundantly supplied with iron ore, yet 
there are excellent arguments in favor of encouraging imports 
of ore from Cuba and South America. Iron ore forms the 
basis of the largest manufacturing industry in the United 
States. The profits to both labor and capital are made from 
the manufacture and Sale of iron and steel products rather 
than from iron-ore mining. Therefore so long as the United 
States can utilize the cheap ores from Latin America and 
export to those countries as well as to Europe the fabricated 
iron and steel goods there is reason to favor the continuance 
of these conditions. 
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Turning an Awkward Piece 
in a Drilling Machine 


By E. A. THANTON 


A method of doing a very awkward job is here shown. 
To turn the end of the casting in a lathe would have 
meant the making of some sort of holding fixture, more 
or less complicated and difficult to handle. By using a 


TURNING AN AWKWARD JOB IN A DRILLING MACHINE 
INSTEAD OF THE LATHE 


drilling machine the difficulties were greatly lessened, and 
a good job was the result. The work is done in the shop 
of the Disco Electric Starter Co., Detroit, Mich., and may 
suggest similar applications to other classes of products. 
The casting is put into a drilling jig, the holes in the 
“arms” drilled and also a hole drilled lengthwise of the 
bearing to be turned. The driver .1 has on the end a pilot 
that goes down through the hole in the bearing and into a 
bushed hole in the center of the boss B. A pin C rests 
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against one of the arms and serves to rotate the casting 
as the drill spindle revolves. The cutting tool D is fed 
to the bearing # by turning the capstan wheel F. It will 
be noticed that the cutting tool is a formed one and set 
into the end of the tool slide at an angle, so that, as it 
dulls, the end may be ground and the tool set up again 
without changing any adjustments and with little trouble. 


A Rapid Method of Milling 
Flutes in a Reamer 


By C. SMITH 


The illustration shows how flutes were milled in a 
barrel roughing reamer. The fixture is shown with A 
representing the reamer blank to be milled and B an 
enlarged view showing the style of flutes wanted. 

The first milling operation is to take hold of the body 
of the reamer in a hand-miller chuck to mill the 34-in. 
radius oil groove in the shank, as in the section shown 
at C. This groove acts as a locating point. The point 
of the screw in the index collar D lines up the oil groove 
with the first flute cut. The index collars were put on 
the shanks of four reamers and put into the fixture £, 
against stop pins F, with the index pins in the fixture, 
as indicated at /7, clamped down with four screws and 
four straps G into 20-deg. angle jaws in the fixture. 

The 20-deg. angles did not work well, so 5-deg. angle 
jaws and straps were put in and found to be a decided 
improvement. 

Four reamers are milled at a time. After the first 
cut is taken, the four clamp screws are loosened and the 
four index pins, shown at H, pulled out. The index col- 
lars are rotated to the next slot in the collar, the pins 
put in and the second cut milled. The third cut is made 
in the same manner. 

This method holds the reamers rigid, and they can be 
milled with a good stiff feed and a great deal faster 
than it would be possible to mill them on centers where 
there is very little support to avoid excessive vibration. 
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DETAILS OF A RAPID METHOD OF MILLING FLUTES IN REAMER 
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The Small-Shop Grinder 


By JoHn H. Van DEVENTER 


SYNOPSIS—Machine grinding 1s not by any 
means restricted to large shops. It ts true that 
the average small shop cannot afford to install 
a specialized machine with a small range of work 
for thts purpose, but it should investigate the 
use of grinders of the universal type having a 
broad range. In this article the problem 1s 
attacked from the small-shop angle, and the causes 
and remedies of common grinding troubles are 
given. 


The small-shop man does not ordinarily make his 
acquaintance with the art of grinding on what is called 
a “grinder.” His introduction to this method of remov- 
ing metal comes by way of a casting snagger, such as 
was described in “The Small-Shop Grinding Wheel,” on 
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FIG. 1. SURFACE-GRINDING ATTACHMENT APPLIED 
TO THE PLANER 


page 11 of this volume. This acquaintanceship broadens 
out through experience with various improvised grinding 
devices, which are applied at various times to each 
machine in the shop, from the engine lathe to the planer, 
usually with more or less unsatisfactory results. Finally 
comes the ultimate achievement—the purchase of a 
“tool grinder’—which usually accompanies the advent 
ef the first miller. In the majority of small shops the 
owner “guesses” that this is as far as it is safe to go 
im the installation of grinding equipment. Whether this 
is a good or a bad guess depends greatly on the kind of 
work that is being done, but I venture to say that it is 
a bad guess in a great many cases. 

One of the wrong notions of grinding is that its object 
is only to obtain a fine, smooth, accurate job. In 7% 
per cent. of the large shops that finish work by this 
means the compelling object is not the fine finish so 
much as the reduction in cost that can be obtained over 
the old method of finishing by fussing with fine cuts and 
a file. Lathe hands wil! not start to file on a shaft that 
is left full of grooves from a roughing cut—it 1s too 


much like work. The grinder has no such notions abou. 
the matter, however, and will tackle the roughest job with 
the same degree of self-confidence that it displays on 
going over a glasslike surface. One good way to look 
at the grinder is as a filing and polishing machine, a 
device that will do the finishing much more quickly and 
with less need of skill than is required to manipulate 
the file and emery cloth. 

“T don’t need a grinder in my shop,” says Bill Jones; 
“my lots are too small. I seldom have more than six 
like pieces going through the shop at the same time.” 
By the same token, as the Irishman would say, Bill 
doesn’t need a lathe or any other tool in his shop; for 
having such small lots, he should hog out the work with 
vise and cold chisel. You will find someone able to 
advance the most plausible objections against the use of 
any improvement that ever was invented, and the old 


FIG. 2. TRAVERSE SPINDLE GRINDER ATTACHED TO 
THE ENGINE LATHE 


excuse of “small lots” is a standby in the shop where pro- 
gressiveness has taken a back seat in favor of precedence 
and habit. 

It is easier to set up a grinder for an average job than 
to get a lathe ready for business, and the time saved 
even on one piece will- often overbalance the setting-up 
time of the additional machine. Work that is similar, 
such as grinding shafts of various lengths, can be handled 
with the same set-up simply by moving the tailstock and 
obtaining a suitable work speed. Where there’s a will 
there’s a way; and where a way is found, nine times 
in ten there is profit also discovered. 

The small shop that wishes to cut its eye teeth on 
the subject of grinding, at a mmimum of expense, may 
do so by means of a tool-post grinder similar to that 
shown in Fig. 1. The advent of a small and durable 
clectrie motor makes this arrangement practical, as it 
dispenses with long overhead pulleys and traveling belts. 
An outfit of this kind will convert almost any machine 
tool into a grinder of sorts. In the illustration, Fig. 1, 
it is shown applied to a job of surface grinding, in 
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which a planer table is used to traverse the work and the double purpose of grinding the lathe tools and cutting 
the planer head to crossfeed the wheel. Such a device down the time otherwise wasted in walking to and from 
cannot be expected to do the work of a machine especially the regular tool-grinding wheel. 

designed for grinding. For one reason, the bearings are For a more accurate class of work the traverse-spindle 
less rigid and will in time get loose; but if they are grinder, shown in Fig. 2, is applied to lathes or millers 
kept in first-class condition and too heavy’ cutting is with satisfactory results. The accuracy of the grinding, 
not attempted, this tool-post grinder will answer the assuming that the fixture is in good condition, depends 
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FIG. 3. CAUSES AND REMEDIES FOR MANY OF THE COMMON GRINDING TROUBLES MET IN BOTH SMALL 
AND LARGE SHOPS 


purpose on the occasional] Job that cannot be handled by solely on the truth of the headstock or miller spindle by 
any other means. A grinder of this same type does which the piece to be ground is rotated. An outfit of the 
excellent work in the lathe, if the precautions necessary kind shown is inexpensive and will handle the most 
to be followed in doing the same kind of work on a_ accurate work. It is driven from overhead, usually by 
regular grinder are observed. means of a round or twisted belt, and necessitates the 
In many shops it is considered sufficient to stick the use of a drum pulley for this purpose, unless a small 
motor-driven gtinding wheel in the tool post, put long motor equipped with a driving pulley is mounted on the 
slender work between centers and start to cut. In such same slide. 
cases it is usual to run the work: speed well beyond the One of the peculiar things about a traverse-spindle 
limit required for turning the same diameter, and also grinder that its operator must learn by experience is 
to use a hard close-grained wheel. When the job is that the bearings are not in proper condition unless they 
finished, the boss wants to know who has been hammering run hot. If they do not, it is a sign that they are too 
at the shaft and has put in all the flat spots that are loose for an accurate grinding job to be obtained. When 
plentifully distributed over the surface of the work. A you can rest your finger with comfort on the bearings of 
much softer wheel, a work speed one-third that required a contrivance of this kind, there is something the matter 
for a high-speed tool cutting on similar material and with it! 
the use of back rests supporting the work from the back A grinding device of this simple and inexpensive type 
and from beneath on shock-absorbing wooden blocks will ig suitable, not only for internal work, but also for 
give quite different results, angular and external work, since it can be swiveled about 
A portable grinder of this kind can be used all around — to any angle. In spite of its apparent lightness and the 
the shop. On the miller it will grind a fresh edge on small dimensions of its spindle and bearings it will handle 
cutters without removing them from the spindle; and a very respectable cut in hardened steel. 
when no other pressing use can be found, it can be bolted The universal grinder presents itself as the next step 
to the vacant end of the lathe bed and made available for in advance for the small-shop man who has outgrown 
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the use of the foregoing expedients, It is true that a 
machine of this kind costs considerably more than a 
simple tool grinder that may fill the bil] for some time 
after its purchase. On the other hand, the range of work 
of a universal machine Is so great that this must be 
taken into consideration and weighed as a part of the 
value received per dollar expended. A machine that 
costs $800 and that is capable of earning $8,000 during 
its life of usefulness is a much better investment than 
one that costs but #200 and can earn $1,000. In the 
case of the universal grinder you have as an asset its 
capability of handling commercial grinding, not as 
rapidly, of course, as it could be done on a plain machine 
of the same capacity, but fast enough to bring ina good 
profit. Such a machine should always be equipped for 
wet grinding. 

This type of tool will handle not only all the grinding 
requirements of the small-shop tools and cutters, but also 
its commercial precision grinding—internal, external 
and angular—and a good range of commercial cylindrical] 
and taper grinding in addition. In the average small 
shop it will be a long while before the demands for 
commercial work on a machine of this sort exceed its 
capacity in spare time. When such a time does arrive, 
it will be sufficiently soon to investigate the plain grinder 
as a means of handling this work. 


WET or Dry GRINDING 


The question of “wet or dry” is an absorbing one to 
the citizens of many of our states, where the matter is 
eventually settled by ballot. When it comes to grinding, 
opinion is more unanimous and is quite in favor of “wet.” 
The use of a lubricant, or rather “coolant,” on the 
grinder helps to make quick time and to give a smooth 
job, but its main purpose is to prevent the distortion that 
would otherwise occur, due to heating. When you consider 
that the chips torn from the work in grinding are raised 
to a temperature corresponding to the welding point of 
Steel, the subject of temperature and the need of a cooling 
fluid take on a new Importance. Oftentimes the water at- 
tachment is dispensed with as being a mussy contraption, 
a green hand finding that he needs a bathing suit more 
than a micrometer to help him navigate a grinder. This 
is all wrong and unnecessary ; for if the stream is properly 
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directed against the work, there will be absolutely no 
splash. 

Among the things to keep in mind in operating a 
grinder are to use work surface speeds ranging from 25 
to 35 ft. per min. whne roughing, and 25 per cent. faster 
for finishing. As soft a wheel as possible should be 
used for the job, and the traverse per revolution should 
be between five-eighths and seven-eighths of the wheel 
face, in order to prevent wearing away its edges, 

Some of the most common grinder troubles are repre- 
sented in Fig. 3, which ives their causes and also the 
remedies to be applied in getting rid of them. They are 
included in this article, not to dishearten one who is 
contemplating the use of the grinder, but as a help for 
those who already have such machines. The former must 
remember that even in a foundry there are forty-seven 


Boring Lathe-Frame Bearings 
with Portable Fixture 


The illustration shows a portable fixture designed and 
used by the Lombard Governor Co., of Ashland, Mass., 
for boring the spindle and turret bearings in the frame 


The frame B of this fixture is arranged to bolt to the 


Capstan screw. In this way the spindle and turret 
bearings are brought into close alignment more easily than 
could be accomplished on a horizontal boring machine, | 
This is an excellent example of the use of a large fix- 
ture, the body of the fixture being fully as long as the 
lathe bed. The utilization of fixtures of this size is not 
common, but there can he no question as to the economy 
of the method when the product is of sufficient volume to 
warrant the outlay. This is one of the problems that 
must be figured from many points—labor, spoiled work 
due to improper setting, overhead on the fixture, ete. 
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Machining Bearings and Bracket 
for a Printing Press 


By Rospert Mawson 


SYNOPSIS—The drill jigs used tn machining 
some of the bearings and brackets used on a print- 
ing press are here described. Owing to the fact that 
_these elements are of a simple character, the tools 
designed and used are also simple. The parts pro- 
duced, however, are as desired and are interchange- 
able and produced at a low cost in time, both as 
regards machining and assembling in the 71g. 


The two-sheet rotary printing press manufactured by 
the United Printing Machinery Co., Woonsocket, R. I., 
was described on page 58. Some of the tools, jigs and 
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fixtures used in machining various elements used on the 
press were shown on pages 138, 232 and 318. Other well- 
designed jigs used in machining three bearings and two 
brackets on the press are described in this article. 

When drilling the transfer and delivery cylinder the 
casting is placed on a turned plug, which fits into a 
reamed hole and is locatel by a key which sets into a cored 
notch of the part. 

The jig used in drilling the driving shaft bearing has 
a novel method of locating. The bored casting is placed 
on the jig base fitting over a turned plug and is located 
hy a swinging strap. Not only does this method hold the 
work to close limits, but it is unusually rapid. 
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JIGS USED IN MACHINING IRKACTICE ON TWO-SHEET ROTARY PRINTING-PRESS BEARINGS AND BRACKETS, 
WITH WORK SHOWN IN POSITION 


FIGS. 2 AND 2-A 


Operations—Drilling and reaming holes in transfer and 
delivery cylinder bearing, Fig. 1. The casting is placed on a 
3-in. plug fitting into the machined hole and is located by the 
spring-operated key A. The cover B is then placed over the 
part and held down with the open washer and nut C. 

Holes Machined—Two ?3-in. drilled, two ™/u-in. drilled, 
two %-in. spot drilled and reamed, and one \-in. drilled. 


FIGS. 4 AND 4-A 


Operation—Drilling holes tn upper and lower plate cylinder 
boxes, gear side, Fig. 3. The jig is slid over the casting, 
which has been previously bored, faced and turned. A pin- 
headed screw draws and holds the jig in position. The jig is 
designed so that both the upper and the lower parts may be 
drilled. 

Holes Machined—Two 33-in. drilled and one %-in. drilled. 


FIGS. 6 AND 6-A 


Operation—Drilling holes in driviny-shaft bearing, Fig. 5. 
The casting, which has been previc.  ored, turned and 


faced, is slid over the base A, made with a machined spindle 
to fit the bored hole in the piece. The jig is then dropped 
over the machined outside diameter of the piece and located 
with the swinging plate B. 

Holes Machined—Three }?3-in. 
afterward tapped with %-in. U.S.S. 


drilled. These holes are 


threads. 


FIGS. 8 AND 8-A 


Operation—Drilling holes in upper surface of upper feeder 
cylinder guard, Fig. 7. The jig is dropped over the rough 
casting and forced against a stop with a pair of square-headed 


setscrews. 
Holes Machined—Two 41/q-in. drilled. 


FIGS. 10 AND 10-A 


Operation—Drilling and reaming trip camshaft bracket, 
Fig. 9. The milled casting is located against adjustable screws 
and held down with setscrews and straps. 

Holes Machined—Two 1%-in. spot drilled and reamed, one 
1%-in. spot drilled and reamed, one 1 3,-in. drilled, two j§%-in. 
drilled, two “/y-in. drilled and one %-in. drilled. 


wa 


fet 


March 9, 1916 AMERICAN MACHINIST 


= 


( | inent y / 
Sal nil I. 
ST 


i | | His 
— | 
~~ A | 
a 

| Z 47 


CAST IRON, 20 POUNDS 


TRANSFER AND DELIVERY 
CYLINDER 


| 
{ 
} 
| 
{ 


M(t 


Mii 


WAN 
1\\\ 


| 
\\ 


ANI 


| 
\ 


i 
y 
j 


i 


CAST IRON, | CA 
18 POUNDS in yOF 70 POUNGS 


f Wi YA 


WSN: 


THE ds 
ies ce 
UPPER FEEDER CYLINDER GUARD 


FIG.10-A 


DETAILS OF JIGS USED IN MACHINING PRINTING-PRESS BEARINGS AND BRACKETS 


ae Google 


409 


410 


Gage for Measuring Shrapnel 
By L. E. Ousen 


The gage shown in the illustration has many advantages 
over the common saw-frame style or the vertical standard 
with pin-dropping device. 

It leaves both hands of the operator free and conse- 
quently increases his capacity for work. It does away 


GAGE FOR MEASURING SHRAPNEL 


with lifting the shells, as they can be rolled along the 
table into a V-groove for measurement. This gage is 
cheap to make, and it can be used for various sizes by 
making a new gage pin. 

® 


A Stud Driver 
By E. V. ALLEN 


I saw a fine stud driver in use in the Henderson Motor- 
cycle Co. shop in Detroit not long ago. It is shown in 
the accompanying illustration. Various sizes were in 
use, the one shown for driving studs into crank cases. 


A SIMPLE AND RAPID STUD DRIVER 
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The wrench was placed over the stud, which went into 
the hole A. The knurled piece B, which ig eccentric, was 
turned so as to lock the stud, which was then easily run 
down as far as the threads would allow. A stud can be 
removed just as easily with the same tool, by simply turn- 
ing the eccentric knurled driver around in the Opposite 
direction. 

The name stamped on the tool was 
Detroit. 


Edmund Sprung, 


xi 
Adjustable Hollow Mill 


By Epwarp L. RosBENott 


The illustration shows an adjustable hollow mill that 
has proved useful in service. It is made in a manner 
similar to an adjustable milling cutter. 

In changing from one size to another, slacken the 
cap A slightly and press the blades back against the 
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All Dimensions in Inches 
DESIGN DATA FOR ADJUSTABLE HOLLOW MILL 


adjusting nut B; screw up the nut until the tools cut the 
proper size, and then tighten the cap. 

When this mill is used on a drilling machine, the 
shank should be made like style 1; and when used in 8 
lathe, like style 2. 

The accompanying table contains data that will aid 
in designing mills for the various sizes shown. 
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Attractive Calendars 


Among the numerous 1916 calendars received those 
distributed by the following machinery-building firms are 
especially attractive: The National-Acme Manufacturing 
Co., Cleveland, Ohio; The Cleveland Twist Drill Co., 
Cleveland, Ohio; The American Tool Works Co., Cin- 
cinnati, Ohio; Pacifie Tool and Supply Co., San Fran- 
cisco, Calif.; Diamond Saw and Stamping Works, 
Buffalo, N. Y.; J. N. Lapointe Co., New London, Conn.; 
White & Bagley Co., Worcester, Mass.; Portage Lake 
Foundry and Machinery Co., Hancock, Mich.; Noble & 
Westbrook Manufacturing Co., Hartford, Conn.; The 
Ashton Valve Co., Boston, Mass.; De La Vergne Machine 
Co., New York City; Goldschmidt-Thermit Co. New 
York City; The Standard Tool Co., Cleveland, Ohio. 

It is assumed that any available supply of these calen- 
dars can be drawn upon by our readers. 
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Manufacturing Adapters for 18-Lb. 
High-Explosive Shells 


By J. H. Moore 


SYNOPSIS—In_ this article are shown the 
methods, tools and gages used in manufacturing 
No. 4 adapters for 18-lb. high-erplosive shells. 
The adapter is made from bar stock and the 
turning, threading, recessing and final cutting 
off are performed on turret lathes. Two jigs are 
then used for the subsequent drilling and tapping 
operations, and after a thread-sizing operation 
the adapters are nickel plated on two faces as the 
final operation. 


It is now no matter of surprise in the munition-manu- 
facturing line of business to hear of sudden changes from 
regular lines of work to that of war material. This 
urticle describes the methods employed in a factory whose 
regular product is cream separators. Although still 
manufacturing these machines, with extra equipment the 
factory turns out some of the required munitions. The 
part handled is the No. + adapter, and it might be profit- 
able to describe this part of a high-explosive shell, so that 
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readers will be well acquainted with the piece and its 
position in the shell. 

In Fig. 1 is shown a detail of the adapter. The high- 
explosive shell is of the same shape at the nose as the 
Ienglish shrapnel, but differs in that in place of the brass 
socket of the shrapnel there is a steel socket. It is into 
this socket that the adapter screws. The material used is 
mild steel, with a minimum breaking test of 25 tons 
and an elongation of at least 12 per cent. in a 2-in. test 
piece. The internal threfd takes what is known as the 
gaine, which is an altogether separate piece. The stock 
for this work is rolled specially, being rolled to the nearest 
diameter to the required size, so that the least amount of 
stock is left to turn off. 

The lathe work is completed in one operation or setting, 
the stock being cut off in bars of suitable length to ac- 
commodate the machines. As can be readily understood, 
it is not necessary in this case to have any special chucks, 
the collets being satisfactory for this work. In Fig. 2 
is shown the plan layout of turret positions. 

In the first turret position a three-step drill 1s used, 
which has a 114-in. straight shank, this being a very con- 


venient size to grasp in the holder. The drill has ample 


. allowance for grinding and is made of high-speed steel. 


Allowance of */,, in. per diameter is made for reaming. 
On the second position this reaming is done with a 
three-step reamer, a detail of which is shown in Fig. 3. 
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FIG. 2. LAYOUT OF TURRET POSITIONS ON J. & L. 
LATHES FOR NO. 4 ADAPTERS 
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CUT RECESS TOOL FOR NO. 4 ADAPTERS 


FIG. 4. 


A facing tool is also held on this reamer and takes a 
slicht skim off the adapter. 

The third position is a rather dificult and awkward 
First, the recess tool must be of such size as to 
enter a 54-in. diameter hole. Another trouble is) the 
width of the recess, */,, In. To overcome these two 
features, the tool, Fig. 4, was made. 


ane, 
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Referring to the illustration, A is the part held in the 
turret. B is the swivel or moving part. A radial slot 
to accommodate the slide bolt is made in part A, the 
radius being of course the distance from the swivel bolt C 
to the center of the slot. The spring D is placed to pull 
the tool always back to the dead center, as this point is 
most important; otherwise the tool would get jammed 
and broken. The recessing tool is plainly seen and needs 
no description. Briefly the action of the tool is as 
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FIG. 5. DETAILS OF FORM TOOL FOR NO. 4 ADAPTERS 


follows: Adjust the stop screw B to the required recess, 
pull the handle F over toward the operator until the 
stop is reached. When the operator releases the handle, 
’ the tool goes to the head center and the carriage can be 
pulled back immediately. This spring feature makes 
the tool foolproof. 

The fourth turret position is that of a collapsible die 
head for external threading. As this work is of common 
occurrence, no further mention is made. 

The fifth turret position is the internal tapping, and 
here is used a friction tap holder with a solid tap. 

The sixth and last position holds three tools—a center 
drill, which is used first to center the work, the form tool 
and the cutoff tool. The cutoff tool and the center drill 
need no comment, but 
the method of fastening 
the circular forming tool 
is rather out of the 
ordinary. In order to 
utilize the usual type of 
stand or holders for the 
cutoff tool as supplied by 
the turret-lathe manu- 
facturers, the forming 
tool was made as 
shown in Fig. 5. The 
form tool proper was 
placed in the regular 
stand,a hole being drilled 
in the stand to allow the 
draw bolt A to pass 
through. A square hole 
was filed in the opposite 
side of the stand to ac- 
commodate the piece B, 
The draw bolt, pulling 
on the part B, draws it 
tight against the forming tool, holding it quite securely. 


FIG. 6. FIRST DRILL JIG 
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After leaving the lathe the adapters are taken to a 
two-spindle drill press and drilled and tapped for the 
fixing screw in the side. A jig, as shown in Fig. 6, is 
used. The piece is placed on the pin A. The screw B 
in the swing clamp C is screwed up against the work. 
After drilling, the bushing plate D is swung out of the 
way, and the work is tapped on the second spindle. 

The second drilling and facing operation is completed 
on similar drill presses, the work being that of drilling 
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FIG. 7. FACING TOOL USED ON SECOND DRILL AND 
FACE OPERATIONS FOR ADAPTERS 
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FIG. 9. GUIDE FIXTURE FOR DRILL ADAPTER WORK 


the two holes for the spanner. In the lathe operation, 
0.015 in. more than the required length was left on, 
and in this operation the surplus is taken off by the facing 
tool shown. The pilot is made concave at the point. The 
reason for this is to allow no chips to gather between 
the stop rod of the drill and the face of the jig. The 
jig used for this operation is shown in Fig. 8. A rather 
casy and novel method of keeping the jigs in line with 
the centers of the spindles is used on these presses and !8 
shown in Fig. 9. The jigs slide in the groove A, are al- 
ways on the center and cannot turn around. Therefore 
they help the operator considerably. 

The final shop operation is that of sizing the threeds 
with an adjustable solid type of die to assure accuracy, 
as inspectors are most insistent on this point. A little 
14-in. lathe is used for this purpose, and as the work Is 
simple, no comment is necessary. 
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FIG. 10. GAGES USED IN MANUFACTURING HIGH-EXPLOSIVE SHELL ADAPTERS 


This completes the adapter with the exception of nickel 
plating on the faces A and B. After being plated, the 
adapters are inspected by the Government inspector and 
must conform to the various gages shown in Fig. 10. 
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Souvenirs from the Trenches 
By Hr SIsBiey* 


When the irrepressible French soldier is not actually 
fighting for his country, he is busy making souvenirs— 
allowing some time for sleep and eating. He utilizes 
everything available that is significant of the war and 
turns out some remarkably ingenious specimens. 

Probably the most popular bit of his handicraft is the 
bague des tranchées, or trench ring, which he fashions 
from the aluminum of a certain type of German shell 
nose picked up in the vicinity. So great is the demand 
for aluminum for this purpose that one of these fuse tips 
is rated worth a dozen of the solid brass ones, from a 
souvenir standpoint. The rings are made up in number- 
less designs, and some of the workmanship is decidedly ar- 
tistic, particularly those in which a figure made from 
the copper compression band of a shell is inlaid in the 
face of the ring. Some are embellished with the lion cut 
from a Belgian copper two-centime piece; others have a 
miniature shell in relief, or a human figure or a coat of 
arms, and nearly all are engraved with the name and date 
of some battle, as the Marne or Ypres. 

In making these rings the aluminum is fused in a ladle 
and then poured into a rough mold hewn in a brick. At 
Nieuport one of the soldiers was using a piece of a plaster 
statue from a shattered church for this purpose. The 
ring in the rough is then carved and scraped into shape 
with the crudest of tools, usually a worn-out file and a 
pocket knife. During my service with the American 
ambulance squad in Flanders last summer, I had oppor- 
tunity to collect a great many of these rings. My stock 
was as high as twenty at one time; but the French marins 


°Chauffeur in American ambulance squad in Flanders, 


June to September, 1915. 


were so liberal in giving us any ring we admired that I 
became prodigal with mine, too, with the result that when 
our squad was unexpectedly removed to a ringless dis- 
trict, I had only five left. They are shown at A, B, C, D 
and £. 

The one I prize most highly was made to my measure 
by a soldier-jeweler at Crombeke, Belgium, and bears the 
symbol of ambulance service, the red cross, in copper, ag 
shown at A. The workmanship is exceptionally fine. The 
others were made near Nieuport, which is right on the 
firing line. One of our men was fortunate enough to 
secure a bronze ring made from a Nieuport church bell, 
but these rings were very rare on account of the difficulty 
of working the tough metal with hand tools. 

Combination pen-and-pencil holders made by soldering 
the ends of cartridges together were very common at the 
front. The Frenchman is a true utilitarian, for to get 
the solder for these souvenirs he melted up meat tins. 
One in my collection, F', was given me by an unfortunate 
culprit on the eve of his court-martial. I was passing his 
prison yard when he begged for a cigarette; and as 1 
thrust a handful through the fence bars, he gave me this 
holder. Another one, G, is made up of British and Ger- 
man cartridge shells and a German and a Belgian ball. I 
got it from artillery Captain Bartholet, formerly wireless 
operator on La Savoie, who was convalescing in a hospital 
at Zuydcoote, Belgium, with shattered ear drums. Captain 
Bartholet was exceedingly reticent on the subject of how 
he became injured, but I learned from other sources that 
he lost his hearing when his battery had been struck by 
a German shell. Several of his comrades were killed. 
The ammunition had not been destroved, however, and 
Bartholet returned and made. several trips under fire to 
carry the ammunition to a place of safety. Naturally, I 
think a great deal of this particular souvenir. 

Nearly every soldier we encountered carried a hand- 
made briquet, or cigarette lighter, and we were constantly 
besieged by them for a little essence, or gasoline, with 
which to fill these briquets. There was no standard design 
or pattern, but the majority of them were very neat and 
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FIG. 1. SOUVENIRS MADE IN TRENCHES NEAR 
NIEUPORT BY FRENCH SOLDIERS 


attractive; a few were really handsome. This particular 
specimen, H, has a body of brass from a shell nose, deco- 
rated with French infantry buttons on each side. The 
flint wheel is procured at any of the numerous tobacco 
shops that have sprung up all along the front. Kept 
properly filled with gasoline, they are very reliable. One 
appreciates them at the front, too, where matches are none 
too plentiful. 

Other forms of trench-made souvenirs were legion— 
cigarette cases, cocktail shakers, paper weights and some 
very handsome paper cutters made from the brass siorante- 
quinze shells. I have a unique inkstand and pen-rack 
made from parts of a shell, as in Fig. 2; and several of 


the men on our squad used graduated time noses from. 


German shells for radiator caps, Fig. 3. 

One asks when the soldier finds time for all these things ; 
but bear in mind that he is not fighting every minute, and 
besides you can leave it to a Frenchman to find time to 
exercise his ingenuity. Furthermore, men must have 


FIGS. 2 AND 3. INKSTAND WITH COVER AND PEN RACK 
MADE FROM NOSE OF SHELL AND BRass CHAMBER 
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something to take their minds off the horrors which syr- 
round them. When nerves are shaken by hours of crash- 
ing shell fire and the sight of wounded comrades, work of 
this kind takes them into new fields of thought and is 
more of a relief than might be imagined. 
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A Flat-Sided Brass Lap 


By James McIntyre 
The illustration shows a makeshift that I ran across 
recently. Having to lap a 0.750-in. ring gage 3 in, long, 
I made a brass lap as shown, milling a flat on two sides, 


A FLAT-SIDED BRASS LAP 


When the lap becomes small, a little peening on the flats 
with a hammer will make it cut again. 
The tendency to bell mouth the hole is not nearly so 
great with this type of lap. 
2 
Alignment Charts for Design of 
Flat Plates--II* 


By Axe. K. PEDERSEN 


The first two charts in this section finish the general 
cases commonly met with in the design of flat plates. 
The last two charts deal with stayed surfaces. Of these, 
Chart 8 covers the ideal case and Chart 9 applies to boiler 
plates and is worked out from the standards laid down 
in the Boiler Code of the American Society of Mechanical 
Engineers. 

The following conditions must be considered in select- 
ing points on the MW 2 scale, Chart 9: 

1. When doubling plates are fitted of the same thick- 
ness of the plates they cover, and not less in width than 
two-thirds the pitch of the stays. | 

®. If the diameter of riveted washers be at least two- 
thirds the pitch of the stays, and the thickness not less 
than the plates they cover. 

3. When the plates are not exposed to the impact of 
heat or flame, and the stays are fitted with nuts and 
washers, the latter being at least three times the diam- 
eter of the stay and two-thirds the thickness of the plate 
they cover. 

4. When the plates are not exposed to the impact of 
heat or flame, and the stays are fitted with nuts only. 

5. When the plates are not exposed to the impact of 
heat or flame, and the stays are screwed into the plates, 
having the ends riveted over to form substantial heads. 

6. When the plates are exposed to the impact of heat 
or flame, the steam is in contact with the plates, and the 
stays are fitted with nuts and washers, the latter being 
at least three times the diameter of the stay and two- 
thirds the thickness of the plates they cover. 

7. When the plates are exposed to the impact of heat 
or flame, steam is in contact with the plates, and the 
stays are fitted with nuts only. 
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CHART 6. ALIGNMENT CHART FOR DESIGN OF FLAT, RECTANGULAR PLAT 
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This chart connects four variables and may be 
30 used in various ways. Any three scales or axes when 
used together must have consecutive subscripts. 03 
25 The method of using the chart to aetermine the 
thickness of the plate is as follows: From the 
4 point on the M, scale representing the uriit pres- 
c0-] sure, trace to the point on the Me scale represent- \-02 
ing the allowable unit stress and note the inter 
section of the line so traced on the Mg axis. Connect 
1S—| this intersection with the poirt on the Mg scale 
representing the length of the side of the plate 
and note tre intersection of this line on the Ms scale. 
At this point of mtersection read the required thick - 
wo “795 of the plate. The example indicated on the key 
dagram has giver: K29) P=200/b. per 8, i, 1ma- 
terial cast tron of ultimate strength, 2L00Ci® per sgn, 
Factor of safety is 7. The aliowable stress FDL = S90 
per squn. Solving on the chart as indicated above gives 
the thickness of the plate T, as 22" 
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Explanation. 


This chart connects tour variables 
and may be used in various ways. Any 
three scales used together rust have 
consecutive subscripts. The method of 
using the chart to determine the pitch 
of the stay-boits is as follows: From 
the point on the M, scale represent - 
wg the uruit pressure, trace to the 
pont on the Mg scale representing 
the method by which the stay-bolts 
are titted to the plate (for explanation 
of these methods refer to the text oF 
the accompanying article) and rote 
the intersection of the line so traced 
on the M3 axis. Connect Hus inter- 


No.7 


No.6 


No.5 


No.4 


Na3 


THICKNESS OF PLATE IN SIXTEENTHS OF AN INCH, T 
METHODS IN WHICH STAYS ARE FITTED TO PLATE. 


section with the point on the Ma scale 
representing the th.chness of the plate 
and note the intersection of this line 
wher extended ta cut the Ms scale. At 
this point of intersection read the required 
pitch of the stay-bolts 

The example indicated on the key dia- 
gram has given: Thickness of the plate 
ié, working pressure /5O0/b. per sq. in. 
Plate not exposed to the impact ot heat 
or Harne, stays titted with nuts only, 
corresponding with point No.4 on the 
Me scar. Solving on the chart as 
indicated above gives the pitch of 
the stay-bolts as 6.6" 
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Some Recent Developments in 
Tool-Steel Testing--I 


By EpWaRD 


SYNOPSIS—An important series of ortginal 
tests and the deductions from the results of other 
experiments on the durability of high-speed steels 
are given in these articles. They are of particular 
interest in view of the comparative lack of data 
on finishing cuts, to which they chtefly appertain. 


Since the tool-steel testing machine was first described 
in the American Machinist in Vol. 32, Part I, page 822, it 
has been the means of carrying out many investigations 
into the qualities of tool steel. Through the experience 
thus gained some modifications have been introduced in 
the design of the machine and the method of testing, 
though the principle remains unaltered. 

A brief description of the machine as now made is 
essential for a clear understanding of the improved 
method of testing. The machine, Fig. 1, is essentially a 
vertical drilling machine, driven through variable-speed 
friction gearing. The spindle is weighted and carries in 
place of a drill a standard steel test tube B of 34-in. 
diameter and 5@-in. bore, guided at its lower end by 
a hardened-steel bushing. The sample of steel to be tested 


FIG. 1. THE TESTING MACHINE USED 


is made into a tool, ground to standard shape and so 
fixed as to act on the end of the tube and turn it away. 
The durability of the tool is measured by the length of 
tube it will turn away before becoming blunted a standard 
amount. The feed is constant and in all standard tests 
is 0.0012 in. per revolution. 


*Director, Edward G. Herbert, Ltd., Manchester, England. 


G. HERBERT* 


In the original machine the feed was regulated and 
kept constant by adjusting the pressure of the tool against 
the test tube. For this purpose the tool holder or vise 
was mounted on knife-edges and provided with a steel 
guard and sliding poise. As the tool became blunt, more 
pressure was required to keep the feed constant, and it 
was applied by shifting the poise. 

This adjustable feed arrangement has now been re- 
placed by a feed screw J carrying a nut H, on which the 


FIG. 2. EFFECT OF TEST ON TOOL 


weighted spindle sleeve rests. The spindle and tube 
therefore receive a constant “permissive” feed. The tool 
A is fixed in a vise, which is no longer mounted on 
knife-edges, but rigidly attached to the machine. 

The increased rigidity of the vise has a considerable 
eifect on the test results. The tools stand up longer at 
all speeds and stand up at much higher speeds. There 
was, in fact, with the original machine an artificial limit 
to the speed at which any tool would keep its edge, this 
limit being imposed by the vibration that took place at 
high speeds, say above 120 ft. per min. With the tool 
rigidly held in a heavy vise this limit no longer exists. 
Consequently, the tests now show a greater contrast 
between carbon and high-speed steel, with respect to the 
maximum speeds at which they can be worked. 

With the rigid vise and screw feed the former method 
of measuring the wear of the tool during the test is 
no longer ‘applicable. The mechanism now emploved for 
this purpose will be understood from Fig. 2, in which A 
is the tool and B the test tube. The beam C' is mounted 
on knife-edges D and carries at one end a hardened-steel 
ball £, loosely resting in a conical socket so that it 1s 
free to revolve about its own center. A micrometer screw 
F is mounted in a bracket on the machine column and 
bears on the end of the beam opposite the ball; an oil 
dashpot G serves to hold the beam steady. The microm- 
cter is insulated and forms part of an electric-bell circuit, 
so that the bell rings when the micrometer touches the 
beam. In making a test the procedure is as follows: 

The cut is started, and the beam is allowed to take 
up its position with the ball pressing lightly upward 
against the end of the tube, its own weight and that of 
the dashpot plunger holding the beam in this position. 
The micrometer is then screwed upward until it Just 
makes contact with the under side of the beam, this 
adjustment being made very accurately with the aid of 
the electric bell. 
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The dial IZ of the micrometer is set to zero and locked 
in that position. The micrometer screw is now turned 
so as to lift the end of the beam 0.005 in.,. which causes 
the beam to tilt on the knife-edges and lowers the ball 
from the tube end. The actual movement of the ball 
is one-fifth that of the micrometer, since the distance 
from the knife-edge to the ball is one-fifth the distance 
from the knife-edge to the micrometer. There is there- 
fore a space of 0.001 in. between the tube end and the 
ball. At the instant when this adjustment is made, the 
recording mechanism is put into action and the pencil 
begins to register the length of the tube turned away. 

As the test proceeds, the tool gradually becomes blunted. 
This effect, of course, takes place at the part of the edge 
that is actually cutting the tube, and the effect is that 
illustrated at J, Fig. 2, a slight notch being worn in the 
edge. The actual cutting edge is now the bottom of this 
notch; and the end of the tube, which is necessarily on 
a level with the cutting edge, is now lower than at the 
cominencement of the test by the depth of the notch. As 
soon as the notch is 0.001 in. deep, the tube will come in 
contact with the ball and by pressing on it will tilt 
the beam slightly, so as to break the electric contact 
between the beam and the micrometer. When this occurs, 
the bell ceases ringing and the test is immediately 
stopped. 

The autographic record shows the length of tube which 
the tool has turned away before being blunted 0.001 in., 
which is a measure of the durability of the tool at the 
particular speed under investigation. Tests are made at 
cutting speeds of 20, 30 and 40 ft. per min. and so on 
up to the highest speed the tool will stand, and the 
durabilities are plotted to form the “speed curve” of the 
steel. 


ADVANTAGES OF TEsts MADE WITHOUT LUBRICATION 


In all the former tests the tool and tube were kept 
flooded with water ; but this practice has been abandoned, 
and all standard tests are now made dry. Several 
advantages are gained by this alteration. 

The average length of test is less than it would be 
with water, and this fact counteracts the lengthening of 
the tests that would otherwise result from the increased 
rigidity of the tool. The temperature of the cutting edge 
is of course much higher without water, and the tests 
can therefore be completed at lower speeds. 

The coloration of the chips that takes place when 
cutting dry is an indication of the cutting temperature 
and serves to connect particular points on the speed curve 
with corresponding conditions of workshop practice. For 
instance, at a speed of 60 ft. per min. the chips produced 
by the testing machine are blue; at lower speeds they 
are yellow or white. It may be inferred that the cutting 


Another steel may 
not do well under test at 60 ft., but may prove durable 


red-hot chips. 
to do well in the workshop under 


corresponding condi- 
tions—that is to say, 


under conditions which heat the 
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cutting edge to the same temperature. These correspond- 
ing conditions include not only the speed but the shape 
of the tool, the hardness of the work, the dimensions of 
the work, the depth of cut and the traverse. The cutting 
speed may be either higher or lower than the correspond- 
ing testing-machine speed. 


Curves SHowine CuIp CONDITIONS AT Various Spegps 


Fig. 3 is a typical speed curve from high-speed steel, 
showing the condition of the chips produced at various 
speeds. It will be seen to include the whole range of the 
cutting temperatures that are found in ordinary work- 
shop practice; indeed, the testing-machine conditions go 
beyond the conditions of the workshop in both directions, 
At 150 ft. the tool, the chip and the work are all red 
hot. Such a state of things is not found in normal 
workshop practice, though speeds much higher than 150 
{t. per min. are commonly used, with much heavier cuts. 

There are several reasons for the generation of such 
a high cutting temperature with a small cut at a 
moderate speed. The test tube is light in section and 
cannot conduct away the heat rapidly like a solid bar or 
heavy mass of metal; the tube is made of very tough steel 


Inches of Tube 
Inches of Tube 
Ss 
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Cutting Speed, Feet per Minute Cutting Speed, Feet per Minute 


FIG. 3. CHIP COLORS ON THE FIG. 4. CUTTING DRY AND 
TESTING MACHINE WITH WATER 


In a semihard condition, and the tool is ground to an 
angle that is inefficient for cutting, being equivalent to a 
lathe tool set Opposite the work center, with no top or 
side rake. Such a tool necessarily generates a large 
amount of heat. This inefficient form of tool was adopted 
partly because of the ease with which it can be reproduced 
and partly because its inefficiency is an advantage for 
the purpose of the test. With a keen cutting tool a much 
longer range of observation extending to high cutting 
speed would be required to exhaust the cutting possibilities 
of the steel. The tests would be longer and more 
expensive, but would give no more information. The 
function of the testing machine is to measure durability 
through the widest Possible range of cutting temper- 
atures with a minimum expenditure of time and material, 
and this end is attained by using a tool shape that 
generates a high temperature without using excessive 
speeds. 

At the other end of the scale—the low temperature— 
we have a tool taking a chip 0.0012 in. deep and yg 11. 
wide at 20 ft. per min. The temperature under such 
conditions is lower than would be found in ordinary 
workshop operations, and it can of course be brought still 
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lower by turning on the water. The effect of water 


‘cooling at such a low speed as 20 ft. ig always to lower 
the durability of the tool. Thus a comparison of the 
curves in Fig. 4, made from the same steel cutting with 
and without water respectively, shows that at speeds from 
20 to 45 ft. the dry cutting tool was the more durable. 


is less at 20 ft. than at somewhat higher speeds. These 
two effects, which are contrary to the general experience 
of the workshop, are not exceptional, but are character- 
istics Invariably found in the speed curves produced by 
the testing machine. They have been shown in a previous 
article to be manifestations of some physical fact ; namely, 
that a rise in temperature (between certain limits) 
increases the hardness and toughness of tool stecl and 
therefore increases its durability. 

The manner in which the rise in temperature js 
brought about is immaterial. Whether by application of 
artificial heat, by increasing the cutting speed or by 
turning off the water and cutting dry, the result is the 
same—the tool lasts longer. 


A PEcuLIAR PHENOMENON AND OccuRRENCE 


This peculiar phenomenon, first established by the tool- 
steel testing machine, takes place only between certain 
temperatures, which are not the same for al] steels, but 
generally lie between atmospheric temperature and 200 
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deg. C. In the majority of workshop operations the 

mperature of the cutting edge is considerably higher 
than 200 deg. C., even when a coolant is used, and the 
Phenomenon does not occur. 

Such a low cutting temperature can only occur when a 
very light cut is taken at a low speed, Many isolated cases 
have been noticed, when this somewhat unusual com- 
bination of conditions was present and the phenomenon 
duly made its appearance; but its occurrence has not 
apparently attracted much attention, and it hag entirely 
escaped the notice of the best-known investigators of 
cutting phenomena, who have somewhat unaccountably 
confined their attention to what may be classed as rough- 
ing cuts, 

The durability of tools in finishing cuts is in some 
Tespects more important, because such cuts are usually 
made with a fine feed and therefore take a long time and 
because it is essential in finishing work that the tool 
should retain its sharp edge, so as to leave a smooth 
surface. One can only surmise that experimenters have 
been deterred from entering this field of Investigation by 
certain difficulties connected with the. carrying out of 
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FIGS. 5 AND 6, SPEED-DURABILITY CURVES DEVELOPED FROM LATHE 
TESTS MADE BY PROFESSOR POLIAKOFF 
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the tests. Finishing tools are not generally run to the 
breakdown point, but only to the point at which they 
become too blunt to leave a fine finish. Therefore, it is 
only possible to obtain & measure of their durability by 
adopting some means for estimating their bluntness, and 
this must be done without stopping the cut. 


THE EXPERIMENTS OF PROFEssoR POLIAKOFF 


Finishing-operation cuts have been made the subject of 
recent experiments by two skilled investigators. Professor 
Poliakoff, of the University of Moscow, whose work in 
connection with the testing of twist drills is well known, 
has carried out an important series of lathe tests with 
finishing cuts. His purpose was to find how the durability 


The tests were made by turning a steel bar in the 
lathe and measuring the area of turned surface that 
could be produced before the tool arrived at a standard 
degree of bluntness. In measuring the bluntness of 
the tool advantage was taken of the 
well-known fact that a tool “loses its 
cut” as it becomes blunt. If a tool 


40 
* ees 9 18 set to turn parallel when sharp, the 
<8 3 effect of blunting is to make the 
|]! work taper, the increase in diameter of 
15 the bar at any point being double 
I vf the amount that has been worn off the 
|}, tool nose. An indicator was fixed to 

adie ey > the slide rest immediately behind the ' 
tool and was caused to bear on the 
ao eee . turned surface. So long as the tool 
~ fk 2 remained sharp, the indicator needle 


was stationary; but any blunting of 
the tool was shown by a movement of 
the needle. In this way the bluntness 
of the tool could be measured continuously, and the test 
was stopped as soon as the standard bluntness had been 
produced. : 
Figs. 5 and 6 are speed-durability curves produced by 
this method. It will be noticed that in every case the 
durability of the tool increased as the specd was increased, 
and after having attained a maximum at a certain speed, 
the durability declined. The curves are in conformity 
with those produced on the testing machine, and they 
establish the fact that the curious phenomenon referred 
to is not in any way peculiar to the testing machine, but 
must be taken into account in all machining operations 
that involve the one essential condition—a very low 
cutting temperature. 
(To be continued) 
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Great Economic Waste resulting more or less directly from 
unscientific employment methods was made the subject of an 
address presented by Dr. Ernest F. Nichols, president of Dart- 
mouth College, before the fourth annual meeting of the Cham- 
ber of Commerce of the United States. Dr. Nichols suggested 
the appointment of a committee by the national chamber to 
deal with the subject of employment managers. 
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The Only Shop in Argentina 
Making Its Own Steel 


SPECIAL CORRESPONDENCE 


The illustrations are from the works of La Cantabrica, 
Buenos Aires, Argentina, which has the distinction of 
being the only plant in South America that produces its 
own steel for making nuts, bolts and other similar 
products. Reverberatory furnaces are used, and Fig. 1 
shows a section of the rolling mill, with some of the 
heated rods passing through the rolls. 

Fig. 2 gives a general idea of the shop construction, 
showing the monitor roof with ample skylights, the steel- 
channel construction of the columns, crossbeams and 
braces and the way in which countershafts are supported. 
The long braces of channel section add materially to the 
strength of the structure and the stiffness of the roof. 
The monitors give an even distribution of light and assist 
ventilation. 

A section of the bolt department is shown in Fig. 3, 
some of the vertical headers being shown in the back- 
ground at the right. The lathe at the left, with its gap 
bed, proclaims its English origin, and the two columns 
show very clearly how the roof is supported. 

Fig. 4 shows the part of the shop where general work 
is performed, the usual arrangement of lathes, benches 
and vises being followed here. These views were taken 
by the American Machinist representative, Duncan N. 
Hood, through the courtesy of the manager, José De Soto. 
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FIGS. 1 TO 4. 
Fig. 1—In the rolling mills. 


Fig. 2—To show shop construction. 
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Safety Holder for Press Work 
By J. H. Moore 


The spring safety holder shown has saved not onlv time, 
but doubtless numerous fingers, which are much more valu- 
able. Its simplicitv is apparent. 

The space A is made of a size to suit the work, the 
particular piece in this case being shown at D. The 


SAFETY HOLDER FOR PRESS WORK 


spring B shows all the action that is required to hold 
the piece in position to be notched. The pieces A are sold- 
ered at the joint C. As these notching punches come in 
from the side, it was an extremely dangerous operation be- 
fore this holder was designed and put in general use. 
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AN UNUSUAL SOUTH AMERICAN SHOP 


Fig. 3—The bolt-heading department. Fig. 4—The 


general machine shop 
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Standardizing Shop Drawings of 
Machine Details 


By A. C. SPENCER* 


universal application, as well as the surprising amount of 


SYNOPSIS—This plan ts intended to relveve the detailed instructions which can be given with all the 
drafting room of the large amount of duplication necessary variations for different pieces. These variations 
which ts often considered necessary in the details are easily secured by crossing out unnecessary operations 
of manufactured articles. It substitutes a form, and putting in special figures wherever necessary, such 
printed on bond paper for easy blueprinting, and as the length of time to be kept hot and the drawing 
enables stock orders and instruction cards to be temperature for pack hardening. 

made by filling in a few blanks or crossing out The actual size of the sheets shown is 6x8 in., although 
unnecessary directions. A careful study of some a larger size, 8x12 in., has also been used for some pur- 
of these forms should be helpful to many drafting- poses. The sheets are printed on a bond paper in a 
room heads. printing press, and blueprints are easily made. 


It will be noticed that the necessary stock is shown at 

The illustrations present a number of interesting ex- the top of each sheet, as well as the list number of 
amples of a plan for reducing labor in the drawing room the sheet in the upper right-hand corner. An outline of 
by making it unnecessary to draw many of the details the piece, not drawn to scale, gives all necessary dimen- 
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FIG. 3. SHEET FOR COLLARED CAPSCREW FIG. 4. SHEET FOR CONE-HEAD SCREW 


used in standard machines, and for making possible the sions, and below this are instructions covering the type 
issuing of blueprint instruction sheets at a very low of machines on which the work is to be done, all neces- 
cost. A little study of these shects will show their almost gary directions as to spindle speeds and the necessary 


*Chief draftsman, United Shoc Machinery Co. gearing, as well as the standard time per piece. 
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The left-hand column contains all the necessary opera- 
tions and any special directions. Unnecessary operations 
are crossed out, and below this there are directions for 
the proper pack hardening in each case. The central 
column shows the necessary tools to be used. 

Although only 16 examples are shown these printed 
sheets now cover about 30 subjects and will be added 
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to from time to time. They include, in addition to the 
parts shown, cam rolls, shouldered cap screws, special 
screws and work of this nature. It can easily be varied 
or enlarged to suit the individual of different shops. 
This method, as will be seen, gives a very uniform set 
of drawings. As the draftsman is only required to add 
a few dimensions and perhaps cross out a few unnecessary 
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instructions, it effects a large saving of time. It also 
rives uniform printed lettering in cach case, which 
avoids al! difficulty as to instructions not always being 
perfectly legible. The instructions which are added can 
be done on the typewriter if preferred, as the sheets are 
smal enough to be handled easily in that way. 
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FIG. 16. SHEET FOR HELICAL SPRING 


This system was designed by the writer some time ago 
and has been put into practice in the drafting rooms of 
the United Shoe Machinery Co., Beverly, Mass., where it is 
proving highly successful in every way. This system can 
be modified to suit almost any shop conditions where the 
work 1s of sufficient volume to warrant printing the blanks. 
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An Inexpensive Inserted-Blade 
Oil-Feed Drill 
By B. W. RayMonp 


With the price of high-speed steel soaring to nearly 
$3 per lb., it becomes necessary to take special precau- 
tions to save the high-speed steel one has on hand. The 
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A knife, not shown, is held in the jaws of the casting 
C by two screws, also not shown. The casting C is moved 
from right to left by the swing arms B and works on the 
pivot screws I, which are locked by the collars J. The 
arms B are controlled by the shaft #, the upper end of 
which ts squared to receive a hand crank D. By pulling 
the hand crank from right to left the arms B will be 
swung around until the stop pin ZL 
comes in contact with the corner of the 
frame A at N. The left-to-right move- 
ment brings the pin M in contact with 
the other side of the frame A, thus 
making two limit stops. 

The headless screws K secure the 
arms B to their shafts H and F. These 
screws are large enough to stand all 
the strain of the work of moving the 
knife back and forth, but the me- 
chanical principle of applying the limit 


ADrill iS stops is all wrong. The pull on the 
ey 10: 4 a ne ‘Shand crank causes the shaft E to 
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a 7 Seas we S \|"! stopped by the pin L striking against 
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aed @se strain on the points of the screws K 
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such a manner that any other pressure 


Enlarged Sea PO. Ls . on the hand crank will not cause any 

Showing Method of Siy— 0720): arts part of the machine to become distorted 

4 Measuring Slot HE ig7", *90% or loosened. The small detail show- 
(High-speed Steel) 


SECTION D-D SECTION B-B 


AN INEXPENSIVE INSERTED-BLADE OIL-FEED DRILL 


drill shown herewith was designed with this purpose 
in view. The body A is of cheap chrome-nickel 15-30 
carbon steel; the blade is of high-speed steel. As it 1s 
very small, it is not expensive. The rest is self-ex- 
planatory. 
Improved Hand-Crank Stop 
for a Small Machine 


Ry GerorGe G. LIttir 
The illustration shows the upper half of a small ma- 
chine used for cutting very thin sections of specimens for 
microscopic work. Rigidity and free action are essential. 


IMPROVED HAND-CRANK STOP 


ing the hand crank remodeled gives a 
better method of stopping the arms— . 
by the edges .Y coming in contact 
with the frame at Y. This principle is one that is easily 
applied, as well as one that 1s frequently overlooked in 


_ designing machines. 


oe 
Spontaneous Explosions 

Every little while an explosion occurs in a subway, 
sewer or trench or in an electric-wire tunnel or some 
other subterranean conduit or passageway under cireum- 
stances such that it is exceedingly difficult to determine 
the cause of the accident satisfactorily. Such explosions 
have often been attributed to sewer gas, which contains a 
considerable proportion of methane and hydrogen. These 
gases are exceedingly combustible and quite capable of 
exploding with extreme violence when mixed with air in 
the right proportion and fired with a spark or a flame. 
This much is quite generally admitted; but in many cases 
the difficulty is to account for the ignition of the mixture, 
when it appears to be impossible to ascribe 1t to the action 
of any recognizable external agent, such as electricity or 
flame. 

It is well known that, during the decomposition of the 
organic matter in sewage, microscopic plants of a certain 
kind grow in the mass and act upon it in such a wavy as 
to cause about two-thirds of it to liquefy, while the re- 
maining third remains in the solid state. When the 
conditions are favorable, phosphine gas is occasionally 
generated in the course of the bacterial action; and this 
gas, when impure, has the peculiar and unusual property 
of taking fire spontaneously upon coming in contact with 
the air—‘“The Travelers Standard.” 
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Letters from Practical Men 


Device for Oiling Stock in a 
Punch-Press Room 
This device can be made to requirements. For oiling 
stock, it is both quicker and cleaner than a brush. 
Two pieces of flat cold-rolled steel A are bent to the 
desired height. The rollers B are made of wood and 


covered with felt C. The shafts D are of iron pipe, one 
being longer than the other so as to carry the driving 


DEVICE FOR OILING STOCK IN A PUNCH PRESS 


pulley E. The oil pan F is carried on two side supports 
and two adjusting screws, at a height so that the bottom 
roller is in oil for about one-fourth of its diameter. The 
sheet-iron support G@ is to take the strain off the rollers 
and allow the stock to be fed in and carried off on the 
other side by the friction of the two rollers. 

The device is driven by a belt off the main or counter- 
shafting, and when not in use can be thrown off. 

New York, N. Y. A. FELTING. 
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Chuck for Packing Rings 


There is a variety of opinions as to how cylinder pack- 
ing rings should be finished for various kinds of duty. 
Some men hold that grinding on a magnetic chuck is the 
only proper way to insure a true face; others say that 
facing one side at a time in a split bushing gives the 
best results. From close observation of both methods I 
have found that the chucking of the casting from which 
the rings are cut necessarily distorts it. After the rings 
are cut off with a fraction of an inch of stock for 
finishing, the chucking strain is relieved; and the result 
is a warped ring. Now if this warped ring is drawn down 
on a magnetic chuck and faced, the same warp will appear 
when the magnetic influence is withdrawn. 

The principle is exactly the same when the ring is 
crowded into a split bushing and faced. When the hold- 
ing force of the bushing is relieved, the ring will be more 
or Jess warped and will rock on a surface plate. 

The illustrations show a device that overcomes these 
obstacles by facing both sides of the ring at the same time, 
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and any irregularities in the ring are faced off without 
chucking strains. Fig. 1 shows a sectional view of the 
assembled chuck. The plate A fits the spindle of the 
lathe, and to it are bolted by means of the fitted bolts 
the parts B, C and D. The segments C are free to 
move on steel ferrules. 

The operations necessary to chuck a ring are as follows: 
Revolve the faceplate 7 on the disk B so as to square 
up a packing ring that is placed over the four segments C. 
Tighten the ring by turning the wheel F clockwise. When 
the ring is sufficiently tight, start the lathe and back the 
faceplate H toward the headstock. This action will 
allow both the inside and the outside faces of the ring 
to be cut at the same time by means of a forked tool. 

The segments C’ are constructed as seen in Fig. 2, 
with the width + in. less than the finished width of the 
ring. The faceplate H can be made large enough to 


CHUCK FOR PACKING RINGS 


include the largest size of ring, so that it is only necessary 
to have one set of segments for each inch of increase in 
the diameters of the packing rings. 

On this chuck from 200 to 250 rings can be faced in 
10 hr., and every one will gaye properly in any position. 
Meadville, Penn. Fioyp R. STEWART. 
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Balls for Ball Bearings 


The diameters of balls that can be commercially 
obtained are marvelously accurate when the very low 
price is considered. Of equal importance is a uniform 
hardness in each ball, especially when the load is near the 
maximum. ‘To measure the diameter of the ball is not 
difficult, and the spherical form seems to be gencrally 
perfect. A very clever way to select the balls so that 
their hardness will be practically the same is as follows: 

A hardened steel plate, either firmly fastened to a 
bench or of sufficient weight in itself not to be easily 
moved, is sect at an angle. The steel balls are put in a 
trough so made as to allow one ball at a time to roll 
out and drop, say a foot, onto the steel plate, from which 
the ball will bound and flv off at an angle. A selected 
ball is dropped onto the plate, and a steel box is moved 
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along the bench until the sample ball in bounding will 
just get over the edge and fall into the box. 

A second steel plate is laid on the top of the box just 
far enough from its edge to allow the steel ball to enter 
it. If now a second ball is dropped from the trough 
onto the plate and it is of the same hardness as the first, 
or sample, ball, it will also bound and pass through the 


TESTING HARDNESS OF BALLS 


opening into the box. It is evident that, if the balls are 
equally hardened, this system will separate them accord- 
ingly. Of course if the balls vary considerably in weight, 
this method would not work out very well; but in 
practice it will be found to be quite serviceable under 
average conditions. A. R. NEmour. 
New London, Conn. 
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Holder for Small Boring Tools 


The illustration shows a holder for small boring tools. 
I made it some time ago for sinking small circular forms 
in cold striking dies. It answers the purpose much better 
than any holder I have used of the ordinary type, as it 


HOLDER FOR SMALL BORING TOOLS 


projects only a short distance above the V-block of the 
holder and the cutting edge of the tool. 

The tool is held by the screw beneath drawing the 
clamp down on the tool and holding it firmly in the 
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groove. The screw does not project below the bottom and 
so does not interfere with the free movement of the tool 
holder on the shoe of the tool post. 

The holder A is of machine steel, carbonized, hardened 
and ground on the bottom. The clamp B is of tool steel, 
spring tempered. This has made a very convenient tool 
on small boring work of various kinds. 

Bridgeport, Conn. C. W. Oviatt. 

Drill Jig for Pins 

In the illustration Fig. 1 is shown a simple drill jig 
for the pin shown in Fig. 2. The clamping member 
consists of a wedge A actuated by an eccentric cam B. 


DRILL JIG FOR PINS 


As the cam is rotated, the wedge bar is drawn endwise, 
thus clamping the pin in the V-block C. The function 
of the spring D is to return the wedge bar when the cam 
is released. The work is located by a stop pin # at one 
end of the V-block. The angle of the wedge-bar is made 
with the angle at least 5 deg. less than the angle of the 
V-block. Also, the rise of the cam should be about 10 
deg., so that it will not slip. W. Burr BENNETT. 
Bridgeport, Conn. 
Se 


Half-Round Oil-Fed Reamer 


A good design of half-round oil-fed reamer is shown 
in the illustration. The too: cuts on one side of the hole 
only and can be adapted to any size hole within its range, 
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HALF-ROUND OIL-FED REAMER 


which in this case is 0.687 to 114 in. The reamers 
were designed for extremely long holes, where other 
reamers got filled with chips and would not ream the 
hole to size. 

An oil hole 4 runs through to the large hole in the 
shank, and the oil is pumped into the large hole at a 
pressure of about 10 Ib. Raymonp W. BEcKMAN. 

Dayton, Ohio. 
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Preventing Rod Vibration on 
Automatic Screw Machines 


On page 74, Raymond Grant complains about the diff- 
culty of preventi & severe vibration of the bar stock on 
automatic screw machines. This seems to be a common 
fault with screw machines and a detail to which little 
attention is given by designers. Of course, care should 
be taken to straighten the rods carefully, but even then 
the usual stock holder seems to be not efficient. 

The accompanying illustrations show 
ing the matter. 
and guided by two plates A, 
Proper section of the bar, lea 
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DEVICE FOR PREVENTING ROD VIBRATION ON 
AUTOMATIC SCREW MACHINES 


These plates act as a carrier for hardened-steel rollers that 
track on the hardened-stee] ring B. Thus as the bar re- 
volves, it carries the plates and rollers with it and at the 
same time is free to feed endwise. Fastened to the outside 
of the steel ring B are four steel springs, shaped as 
shown and Properly secured to the cast-iron frame (C. 
In this way the center element of the device is flexibly 
supported and free to move in any direction, adapting 
itself to the “threading” of the bar stock. The frame 
should be rigidly supported from the floor by two pipes 
arranged as shown. W. Burr Bennett. 
Bridgeport, Conn. 
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Over-Safetyized Machines 


IT can appreciate the feelings of H. B. McDermid, as 
expressed on page 371, and yet there is another side to 
the question. To my mind a pipe railing is a menace 
unless the space between is filled with netting in some 
such way as he mentions and to which he seriously ob- 
jects. Such open rails are dangerous, as affording only 
false security instead of the real thing. 

Floors often become slippery from oil, and many @ 
man who was neither drunk nor careless has slipped when 
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near a rail of this kind. And if he missed the rail itself, 
his arm or leg has gone between the Tails and been in- 
Jured by the machine inside. 

The drilling machine was a horrible 
largely because the 
side open to shift 
shifter would hav 
safer into the bargain. 

I do not believe there is 
injuries as many seem to think. And while many in- 
spectors are doubtless deficient in mechanical Judgment, 
they unfortunately have no monopoly on that—many shop 
men can give them a good 

What I object to most 
“Safety First” signs, carelessly put up and tending to 
make the term meaningless, 

New York, N. Y. 


example, but 


st 
Machinist Instruction in the 
Public-Schoo] System 


It did my heart good to read the common-sense article 
by Mr. Prince on page 211. Much is expected of this 
vocational-school movement (I should have said trade- 
school movement, as the word trade pins us down to an 
objective, while the word vocational is a trifle evasive 
and elastic), and I had begun to fear that the trade school 
had already started to deteriorate into a manual-training 
Proposition of ultra-shiny work and blue ribbons. 

Trade schools are intended to teach trades, and the 
nearer you make the school shop like the commercial 
shop the better and quicker will the boy amalgamate with 
the commercial shop when he leaves the shelter of the 
school. No boy really knows a trade today unless he 
has speed as well as accuracy. As his day-rating is fixed 
according to the amount of work he turns out accurately 
during his first week in the shop, it is worth 25c. or 50c. 
a day for him to have speed the minute he enters the fac- 
tory. Most of us know from experience that once the 
day-rating is set, it requires months of the hardest kind 
of plugging to have it raised. Besides, if a boy is slow 
when he starts on his new job and later acquires the neces- 
sary speed, the foreman takes upon himself the entire 
credit for the boy’s whole training and overlooks every- 
thing else that he may have known when he entered the 
factory. It is a big asset for a school to nourish every 
little bit of school credit that it can, 

Trades cannot be taught by educators. Trades can 
be taught only by men who know their trades thoroughly 
and in whom the boys have confidence. When I see 
the number of educators with their raffia-work sort of 
trade instruction, who have crept into our trade schools, 
I become alarmed for the future. They seem to fail to 
grasp the fundamental fact that trade schools were de- 
signed to make the boy self-supporting and family sup- 
porting. Many trade schools, even as early in the history 
of trade-school education as this, have declined to the 
same impractical level, as far as bread and butter is con- 
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cerned, as the general-course high school, and we all know 
what the educators have done to our high schools. 

There have been so many repeated disappointments in 
the ability of our high-school graduates to hold down even 
elementary jobs that the public has come to expect very 
little from them. In trade-school work each instructor 
must hold himself, and must be held, responsible for each 
boy’s instruction in his department. When the respon- 
sibility is spread out too thinly over an entire system, 
as in high-school work, then the school deliberately fails 
in its purpose. The instructor in planing, for instance, 
should be held directly responsible for the boys that 
make a specialty of planing, provided of course that 
he does not have such a large number of boys that he 
cannot make the instruction individual. 

In going through one of our large factories one day a 
short time ago on a follow-up trip to see how our boys 
were doing on the job, a foreman pointed out to me a 
little fellow who was working away like a beaver. “Mr. 
Spence,” he said, “young Nichols, there, took hold of 
that Norton grinding machine like a veteran from the 
beginning. You certainly gave him a flying start at the 
trade school.” Immodest, perhaps, but if Nichols had 
proved to be a dismal failure, what alibi should I have 
had, as instructor in grinding, to hide behind? 

If only responsible instructors are hired—men who 
have bucked up against shop conditions, who take pains 
to conscientiously prepare the boys to meet these condi- 
tions man fashion, and who instill into the boys the 
proper spirit toward their work—then the trade school 
can fulfill its mission. 

In certain towns where manual-training work is being 
given under the guise of trade training, factory managers 
have no further use for the graduates of the school as a 
whole. The result is that the boys are forced to leave 
town to work where they and the school are not known. 
It is poor economics that permits this condition, for not 
only does the town lose the monev already invested in the 
boy’s whole public-school education, but it loses a future 
valuable citizen. It might be well for these schools to 
hire a few instructors whose hands are ingrained with 
cast-iron dust and drop overboard those whose knowledge 
extends only to the making of a parlor center-punch, 
a music rack or a tabouret. In our Worcester school 
the local demand for graduates has always exceeded the 
supply, and we always intend to live up to our standard 
of thorough trade training without any frills. 

Worcester, Mass. RoBERT J. SPENCE. 
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Empirical Design of Piston Pins 
for Gas Engines 


On page 111 Messrs. Lewis and Kessler show different 
details of piston-pin design, also formulas. On page 
254 Mr. Sweet suggests cast-iron pins instead of steel. 
(zray-iron pins are satisfactory in steam engines, but not, 
in my experience, in gas engines. 

Twelve years ago a plant in the western part of Penn- 
sylvania changed the motive power for driving its hydrau- 
lic machinery from steam to gas, and gas engines of the 
crosshead type were installed. One of the superinten- 
dent’s hobbies was gray-iron crossheads, and these of 
ample proportion were fitted to each gas engine. Spccial 
care was taken that they were sound, made of charcoal 
iron and carefully molded. They proved a failure, as 
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they would last only from two to three months and then 
break. The only remedy was to make new ones, cast 
of steel instead of gray iron. 

Another gas-engine builder using gray-iron crosshead 
pins had a similar experience, although he spared neither 
money nor brains trying to make a go of it. Therefore 
experience dictates that where hard or continuous opera- 
tion is required, a high-carbon steel pin tempered and 
ground as stated in paragraph 3, page 111, should be used. 
Gray-iron piston pins in open-type pistons would mean 
a wrecked engine if they should break. 

One point should be observed in regard to the taper 
of piston pins. A taper of 5, 14 or \4 in. per foot is 
better than 1 in., as given. A smaller taper gives a better 
grip in the piston bosses and is less likely to jar loose 
if crosshead brasses or bearing gets loose or pounds. 
owing to improper taking up for wear. G. STRoM. 

Titusville, Penn. 

e 
From a Small-Shop Notebook 


Mr. Van Deventer’s interesting pages from a small- 
shop notebook remind me of a much simpler method of 
starting a tap straight than any shown there. I occa- 
sionally use an old piece of a broken mirror, laid by the 
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SIMPLE METHOD OF STARTING A TAP STRAIGHT 


hole to be tapped. The angle by which the tap deviates 

from the normal is doubled by the mirror, and the dis- 

crepancy is easily noted. When the tap and its reflection 

are in one straight line, the tap is normal to the work. 

This may be an old scheme, but I have never seen i. 

described. K. PEcK. 
Ashtabula. Ohio. 


* 
A Beneficial Effect of High- 
Speed Steel Scarcity 


The editorial on page 213, which discusses high-speed 
steel and the effects resulting from its scarcity, brings 
to mind a condition that existed in some shops prior 
to the advent of high-speed steel and furnishes another 
point to consider when the question of returning to 
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When high-speed steel came into use, people changed 
from 10c. carbon steel to 80c. high-speed with scarcely 
a murmur, when they could not be induced to buy a 20c. 
carbon steel. It is one thing to strive for improvement 
in the output of carbon steel and another to strive for a 
good grade of carbon steel to increase the output. 

Cleveland, Ohio. G. W. Ricuarps. 
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Oiling Dead Centers 


Herewith is a sketch of my scheme for oiling centers, 
A hole in the tail spindle allows oil to flow in a groove 
on the dead center. Common machine oil ought to work 
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OILING DEAD CENTERS 


all right for high speeds and light cuts on small work ; 
but for large and heavy duty, something with more body 
to it, like a mixture of white lead, graphite and oil, should 
be used. M. Jackenr. 
Stockton, Calif. 
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Bending Small Tubes Without 
Rosin Filling 


Referring to the article on bending smal] tubes, on 
page 118, we do a great deal of this sort of work using 
the spiral spring method. Instead of removing the 
spring by the means described, however, we have a cross- 
handle attached to the wire coil. A twist or two with 
the hand winds up the spring sufficiently to make it 
easily removable. This seems to us to be quicker than 
using the lathe. 

At first, various grades of brass wire were tried, but 
the result was unsatisfactory. Steel wire has been substi- 
tuted, and no trouble is now experienced, except that it 
is a little harder to withdraw the spring from a bronze 
tube than from a brass one. Thanks to Mr. Nemour, we 
are going to try a different lubricant, having so far 
used soap. H. D. Murpuy. 

Jersey City, N. J. 


Power-Press Accidents 


On page 231 C. B. Hayward refers to power-press acci- 
dents. The operator will most naturally say that the 
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disobedience to instructions. In the reduction of shells 
the operator, instead of keeping his fingers on the outside 
of the work, will invariably, after a time, place one or 
more fingers in the interior of the Shells, ag it ig quicker 
to handle them in this way. This action places him in 


Some Power-press operators do not appreciate the 
efforts to safeguard them, wilfully disobey instructions 


if it is worth while to take any chances. 
East Rutherford, N. J. 


presses, page 231, ends by saying “Therefore, as there 


Seems to be no feasible and Practical way of preventing - 


the ‘falling gate,’ it is up to the man running the press 
to keep his hands out from under the punch as much of 
the time as possible.” In 16 years of experience having 
to do with a number of power-operated and also a great 


himself had worked on the same press for several years. 
Where work had to be put on the dies, we devised fingers, 
or pick-ups, so that there was no occasion for the operators 
to run needless risks either in placing or removing the 
work. It was quite a different story with our foot-press 
operators. It was a daily occurrence to have them slip 
their fingers, which would lead us to believe that most 


not and cannot repeat, but I believe that in many cases 
when accidents happen this explanation is & press-room 
fixture. 

I have several sizes of presses fitted so that speeds can 
be varied, and I always start in new help by running the 
press at a very slow speed, then increasing it from time 
to time until the operators are capable of feeding at almost 
any speed. THomMAs McCape. 

Waterbury, Conn. 
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Job-Hunting Technical Unions 


Your editorial on page 300 points out that all the older 
national engineering societies are wrestling with the 
problem of the engineer and public esteem, from which it 
may be concluded that something is wrong. 

In many respects the American engineer is admirable 
and is even superior to the foreigner; but he stands 
undeservedly low in the estimation of his fellow-citizens, 
which fact is known all over the world. Even a German 
“Herr Doktor” Engineer (I quote from memory) some 
years ago, after a flying trip through the United States, 
ventured a long-winded article in the Z ettschrift des 
Vereines Deutscher Ingenieure on the situation of the 
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American engineer. His parting shot was, “One day 
America will regret having mistreated its ‘draftsmen’ so 
badly.” The word “draftsmen” was not translated. It 
indicated the educated engineer, and then and there is 
expressed fully and cleverly how lowly the American rates 
his technical men. 

The doctor, however, drew his conclusions from con- 
versations with American engineers. The ungratefulness 
of the public was pointed out as the cause of the engineers’ 
troubles, but here I am forced to disagree with the doctor 
and his informers. 

Having had the privilege of working ten years in 
Kurope, Asia, Australia and America, I have had oppor- 
tunity of judging by honest comparison, and I maintain 
that the public—the employer—is innocent. The guilty 
man is the American engineer himself. His social 
standing in his community is lower than that of his 
brother engineer in any other country, and he alone is to 
blame. 

The American engineer lacks a becoming amount of 
professional self-respect, or respect for his profession. 
His recognition of the “just as good as you” principle, 
however admirable in its proper place, often prevents his 
“better” knowledge from taking a decided stand against 
opinions of those who lack proper training. 

The American engineer “sees more” in salesmanship 
than in design or management. How can he expect 
recognition from laymen where he himself falls short? 
His desire for direct material gain at the cost of love 
for his profession has been fatal. Notwithstanding the 
American engineer’s better salary, his foreign brother is 
better situated. Shorter hours, recognition, a fair salary 
and no lay-offs form the basis of a comfortable life. 

The American engineer, especially the younger one, is 
less stable and more wasteful than the engineers of other 
countries, with the result that he usually is poor in pocket 
and has to accept what comes along. 

The national societies alone cannot materially alter the 
public esteem ; but each individual engineer, by word and 
action, has to prove that, besides the material end, there 
is something greater and more beautiful in engineering. 
The layman soon will recognize the “distinctive technical 
qualities” and his appreciation will be expressed in hard 
cash, that being the American way. 

The small percentage of American engineers who have 
not Jumped around and whose salaries are low on account 
of a (usually) imagined lack of experience might well 
study such books as Van Deventer’s “Machine-Shop 
Management.” Some of them wil] discover that they 
have grown unperceived into full-fledged superintendents 
or chief engineers. The consequent enthusiasm will have 
a marked effect on their pay envelopes. . 

Brooklyn, N. Y. JAN SPAANDER. 


A Beneficial Effect of High. 
Speed Steel Scarcity 


I read with interest the editorial on page 213, relative 
to the present scarcity and high cost of high-speed steel 
and the economies that are being practiced. This article 
recalls my own experience when confronted with a similar 
problem. 

About 30 years ago I was employed as master mechanic 
and general mechanical factotum in a car-manufacturing 


plant, where the company was in the last stages of finan- 
cial decomposition. As we could obtain no credit, we 
could not secure any tool steel. 

We made our own car wheels, so it occurred to me to 
experiment with chilled cast iron for tools. I was agree- 
ably surprised at the excellent results obtained from the 
chilled cast-iron tools we came to use on all our lathes 
and planers. The greatest difficulty I encountered at first 
was that the tools would snap off where they were secured 
in the tool post. I overcame that by making the body 
of the tool heavier and also by making larger tool posts, 
During the time I remained with that company no other 
material than chilled cast iron was used for tools, and 
this practice was continued in that plant for over 10 
years. 

I also used chilled cast-iron tools successfully about 15 
years ago. We had four locomotives, and all of them had 
badly worn tires. It was necessary to turn the tires, in order 
to keep the engines on the rails. I had the misfortune 
to be detailed for this work. Owing to their hardness, 
I was unable to find any brand of steel that would cut 
them. I suggested chilled cast iron and was directed to 
try it. While I had some doubt, on account of the hard- 
ness of the tires, the chilled tool cut everything it came 
in contact with; and it would stand a heavier cut than 
any high-speed steel I had previously used on similar 
work. The chilled-iron tool has the merit of being very 
cheap as compared to the high price demanded for tool 
steel, and I am surprised that more manufacturing plants 
have not used such tools, especially on roughing out work. 

Mount Carmel, Ill. G. H. Grecory. 


Cutting Downward in the Lathe 


Reading about backward cuts with a lathe, in your 
editorial on page 255, has led me to describe an inter- 
esting method of dividing, or cutting off, shafts. The 
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GOOSENECK LATHE TOOL 


illustration shows a dividing tool that never fails on any 
diameter, but the machine must be running backward. 
As an example, I will state that I have parted 6-1n. 
shafts between centers and outside the steadyrest with 
this design of tool, by throwing in the finest crossfeed 
and feeding to the center of the piece. The gooseneck 1s 
not for spring, but to get the cutting edge elevated to 
the center of the machine. A. G. BILLINGSLEY. 
Sharon, Penn. 
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Editorials 


Copying Machine Tools 
The tremendous demand for American machine tools, 
the entrance of many new firms into this manufacturing 
field and the insistent pressure for early and still earlier 
deliveries have brought about a situation that might easily 
have been predicted. American machine tools are being 


copied by American designers. This is no new situation, 
but one that is more noticeable than usual because of 
its extent. Some comments have reached the American 
Machinist recently to the effect that this practice should 
receive wholesale condemnation—root, trunk and branch. 
We have been urged many times in the years gone by 
to take this same position with regard to German manu- 
facturers who, it has been alleged, have resorted to whole- 
sale copying of American machines. The American 
Machinist has persistently refused to take any such 
dogmatic position. 

There are so many interests and principles involved 
in any discussion of machine-tool copying that clear 
thinking, and not opinion or emotion, must determine 
what is said and done. 

The rights and interest of the public in such matters 
are clearly defined. Under our patent laws an inventor 
or owner of a patent has the exclusive right to his inven- 
tion for a period of 17 years. At the end of that time 
his device becomes public property and can be copied, 
made, sold and used by anyone. At the end of the 
monoply period his invention becomes a part of the great 
storehouse of mechanical knowledge, from which everyone 
is entitled to draw and does draw when he seeks to develop 
a new machine. This expression of a “common store- 
house” is peculiarly applicable in the machine-tool field, 
for there are few machine-tool patents. The art is wide 
open. 

Thus the designer who takes devices and mechanisms 
from machine tools not protected by patents is clearly 
within every Jegal right. Most of the “copying” has been 
of this nature. There are used on machine tools many 
constructions and devices that could very properly be 
considered as standard. In fact, the American Machinist 
has often pointed out that the standardization of machine- 
tool details promises decided benefits to users and builders 
alike and that this uniformity could be obtained with 
ease. 

But there is another kind of copying that has been 
resorted to by a few firms and designers in the United 
States. There are cases where an attempt has been made 
to reproduce not only the mechanism, but the outward 
semblance of a well-established machine, extending in the 
most aggravated cases to exact copying of catalog 
illustrations and text. The motive behind this kind of 
copying is far different from that which governs the one 
first mentioned. And here, as in most things in life, the 
final result and effect must be judged by the motive 
behind them. 

The designer or manufacturer who simply takes well- 
known, tried and tested devices and mechanisms from the 
common storehouse of mechanical knowledge and _ fits 


them together into a machine of his own, behind which 
he purposes to put his own reputation, is copying, to be 
sure, but he is acting from a straightforward motive. 
On the other hand, the manufacturer who not only takes 
tried and tested mechanisms from others, but designs a 
machine that has the exact outward appearance of the 
well-established product of a competitor may be working 
from a dishonest motive—trying to sell machines on the 
reputation of another. The most charitable view of such 
a course is that lack of time or designing ability has 
prompted a questionable act. 

To show that in some cases descriptive circulars have 
been taken, word for word, the following parallel columns 
are offered. The items at the left are from a circular 
of a well-known firm that has been building the machine 
described for a number of years. The right-hand column 
consists of quotations from a machine-tool description 
published in one of our recent issues. This supposedly 
new matter was offered to the Amertcan Machinist as the 
description of a new machine tool. A comparison of the 
two columns will show any fair-minded man that the 
language of the second firm came from the circular of 
the first. The American Machinist regrets that it pub- 
lished this material in this form. 

Automatic Chuck and Rar Feed are; The automatic chuck and bar fed are 
april bh an rig nt ot | pricey ester ert 
for closing the collet. A stepped wedge eg collet. A stepped ihimble ute: 
een eae adjusts the collet for matically adjusts the collet for slightly 

varving diameters. Fixtra ca- | varying diameters. 
pay alt pee fred fo, Ro 


“ than the capacity through the spin- 
e. 


Independent Adjustable Stops op- 
erate automatically for each position of 
the turret. They are par ga adjustable 
for the length of each cut. 


pres Saddle has a Which the toot | ta 

r base, by means of which the tool 

te es in the turret can =) to the 

exact height of the center of the spindle. 

Taper gibs fitted the whole length of the 

dle on each side, provide means of 
adjusting the slide sideways. 


Independent adjustable stope operate 
automatically for each ition of the 
turret. ey are readily adjustable 
for the ogth of each cut. 

The turret saddle has a supplemen- 

pry per base, by means ah which the 
tool holes in the turret can be adjusted 
to the exact height of the center of the 

spindle. Taper gibs, fitted the whole 
length of the saddle on each side, pro- 
vide means of adjusting the slide side- 
ways. 


The hand longitudinal feed, regularly 
furnished with the cut-off for movement 
along the bed of facin pare necking, etc., = 
operated by means of a hand-wheel 
connection with spiral gears and an Bee 
curately milled screw, and is fitted with 
& graduated dial reading to 0.001 of an 
inch. Dial indicators are provided to 


The hand longitudinal feed is oper- 
ated by means of a hand-wheel in con- 
nection with miter gears and a milled 
screw and is fitted with a graduated dial 
reading to 0.001 in. Dial indicators are 
provided to obviate the necessity of 
making measurements of the longitu- 
dinal cuts. 


obviate the necessity of making meas- 
urements of the longitudinal cuts. 


Geared Oil Zum delivers lubricant A geared oil pump delivers lubricant 
through an aaiuats le piping system to| through an adjustable piping system. 
os ee ares place. It operates automa- | It operates automatically. 

when the machine is run in either 
dipectin. The steel oil pan is large and 
deep, giving ample space for chips. 


Of course, the reputation of a machine is not made 
on its appearance. Beauty is only skin deep. Good 
material, accurate workmanship and durability have far 
more to do with the success of a machine than its looks 
or the words by which it is described. Any manufacturer 
who has tried to have his product duplicated abroad 
knows the truth of this statement. The reputable manu- 
facturer has little to fear from his copying competitors, 
for in Kipling’s convincing language: 

They copied all they could follow, but they couldn’t copy 
my mind. 


And I left ‘em sweating and stealing a year and a half 
behind. 
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The Business Languages of 
South America 


An instructive incident grew out of the chance 
throwing-together of a small, energetic North American 
boy and three or four Spanish-speaking South American 
children of about his own age. After only a few days of 
romping and playing, the children’s elders noticed that 
English was being used almost exclusively in the games. 
The North American lad was interviewed, and with 
rather an imperious toss of his head, he said: “Course, 
they use my names for things. I call things by their 
right names. If they didn’t do the the same, we couldn’t 

lay.” 

: The unwillingness of one who speaks English by right 
of birth to give up his mother tongue and the courtesy 
of the South American in adapting himself in gracious 
fashion to the wishes of another—these two traits are 
illustrated by this little happening. Because such a thing 
could happen, it is necessary to point out the languages 
of South America to North American business men and 
the attendant conditions which they must meet if they 
would do business on that great continent. 

There are two business languages used in South 
America, and neither is English. The language of 
Brazil, with about 20,000,000 people, is Portuguese. The 
language of the rest of South America, comprehending 
an equal number of people, is Spanish. Portuguese and 
Spanish—these are the business languages of South 
America. The North American business man must not 
play the part of the imperious small boy, but must 
use in his correspondence and through those who 
represent him the language of the people he wishes 
to reach. 

Under no conditions should a letter addressed to South 
America be written in English, unless the writer is posi- 
tive that the person to whom it is addressed reads and 
speaks English fluently. If the writer does not know 
that the person he is addressing possesses this qualifica- 
tion, the letter must be in Portuguese if sent to Brazil 
and in Spanish if sent to any other South American 
country. .On the other hand, it is always safe to answer 
a letter from South America in the language in which it 
is written. 

The American Machinist has previously pointed out 
the racial traits of courtesy possessed by all South Amer- 
icans, which tend at once to make them lenient of errors 
in language, provided the attempt to make oneself under- 
stood is genuine. Thus, a letter written in poor Portu- 
guese or poor Spanish is far better than one written in 
good English. The English letter would probably reach 
the waste basket without an attempt being made to read 
it. On the other hand, the letter in understandable, 
though inelegant, Portuguese or Spanish would be read 
and its contents grasped. 

All business letters written by South Americans are 
most courteous—in fact, to a North American, over- 
courteous—in style. They are cordial and even gracious. 
To us, both the salutation and the closing greetings are 
effusive. Scattered through the body of the letter are 
frequent phrases of direct address to the one who is to 
receive the letter, worded in the most polite terms. When 
reading such expressions, one can almost imagine the 
courtly lifting of the hat that accompanies the meeting 
and parting of business men in South America. 
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Three examples of common salutations in Spanish busi- 
ness letters are herewith given, each being followed by a 
rather literal translation into English: Muy Sefior mig— 
My dear Sir; Distinguido Setor—Distinguished Sir; 
Illustrissimo Sefior—Most Illustrious Sir. Three endings 
for letters, similarly translated, are also given: Quedo 
de Vd. atto. y 8. S—I remain to your Grace your atten- 
tive and obedient servant; Me repito de Vd. atto. y 8. S8— 
I repeat to your Grace that I am your attentive and obedi- 
ent servant; E'sperando sus ordenes S. S.—Awaiting your 
orders, I am your obedient servant. 

It is unnecessary to multiply these illustrations, for 
any good textbook of the language used will give numer- 
ous other examples, with comments as to how they should 
be employed. From these few phrases it is easily imagined 
how offensive our brusque North American style of letter 
writing must be to anyone who naturally, and by associa- 
tion and training, uses most courteous forms in addressing 
others. Fortunately, it would be impossible to translate 
into Spanish or Portuguese our slangy, punching, North 
American business-letter style. 

The importance of using the language of the country 
in dealing with South America has been realized and 
acted upon by both the British and the Germans. The 
German has acted from his usual disposition to take 
advantage of everything that might count; the English- 
man has accommodated himself to necessity. The final 
result is that the salesmen representing German and 
British houses are well equipped with a knowledge of the 
language of the countries with which they are doing busi- 
ness, the customs of the people and the niceties and refine- 
ments of business intercourse. These qualifications give 
them a decided advantage over North Americans who 
have failed to appreciate and learn these important things. 
In the case of the British, however, it must be confessed 
that this acquirement is a veneer, for when Englishman 
meets Englishman, or Englishman meets American, the 
brusque Anglo-Saxon ways again come to the surface. 

This subject of business languages in South America 
is so important that everyone who is exporting to that 
continent should see to it that only Portuguese and Span- 
ish are used and that the courteous forms of expression 
which enter into the daily business intercourse of the 
peoples of those countries are scrupulously observed. 

& 


Munition Manufacture Causes 
Many Shop Changes 


One of the many effects of the making of munitions 
by the various shops of this country will be the emphasis 
laid on the advantage of subdivision of labor. Shops that 
have always done practically a jobbing business have been 
forced to subdivide the machining of shells, both in order 
to secure rapid production and to reduce costs. a 

How far the experience gained in this way will in- 
fluence their work in the future, it is difficult to deter- 
mine. But it is hardly conceivable that it will not affect 
the methods used on much of their work. 

Cutting speeds will also probably be increased in many 
cases. Then too, more knowledge will be available as to 
what taps and dies can and cannot do. This of itself may 
have a wider influence on future machine work than we 
are apt to think of during the rush of the work itself. If 
different shops will keep notes as to the changes ™ 
methods it will make interesting and instructive reading. 
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Heavy Manufacturing Lathe 
with Geared Head 


The chief consideration in the design of the lathe 
shown was the manufacturing conditions for which it was 
intended, with the result that the spindle speeds have 
been limited to eight changes and the general features 
developed along what have come to be considered single- 
purpose lines. 

Aside from the headstock the machine requires little 
description. All the parts are heavily proportioned, and 
the materials used follow the best accepted practice. 

The headstock is of the selective sliding-gear type. It 
permits four spindle speeds from a single pulley drive, 
and a two-speed countershaft provides an additional four 
speeds. The sliding gears are mounted on the initial 
drive shaft directly above the lower shaft, carrying the 
gears keyed fast to it. The lower shaft carries a pinion 
that meshes with the large gear on the lathe spindle. As 
the sliding gears are operated by a single lever, it is impos- 
sible to engage opposite gears. Only the gears at work are 
in mesh. The lever operating the friction clutch in the 
drive pulley is interlocking with the gear-shift lever, 
making it necessary to release the clutch before the gears 
ean be shifted and also to have the change gears properly 
meshed before the clutch can be engaged. Lubrication of 
change gears is taken care of by a reservoir in the head- 
stock, permitting the gears to revolve in a bath of oil. 

The machine is a recent product of Robert H. Snider 
& Co., Philadelphia, Penn., and is made in the one size. 
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Flexible Steel Belt Lacing with 
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Ball-Bearing Joint 


In addition to the noiseless and easily attachable 
features of the form of metal belt lacing shown, the main 
claim is the strength of the joint gained by the use of 
bifurcated rivets that clinch below the surface of the 
belt. 

The pulley side of the joint made by this form of 
lacing is shown at the left, from which it will be observed 
that the teeth are slightly shorter than the thickness of 
the belt, thereby preventing any metal coming in contact 


FLEXIBLE STEEL BELT LACING WITH BALL-BEARING 
JOINT THAT REDUCES FRICTION 


with the pulleys. The right side of the illustration shows 
the construction of the fastener, in which the ball-bearing 
form is designed to reduce the joint friction to a mini- 
mum. 

The lacing is made in a number of sizes to properly 
fit standard thicknesses of belt and is a recent product 
of the Manufacturers’ Belt Hook Co., Chicago, IIl. 


HEAVY MANUFACTURING LATHE DESIGNED ALONG SINGLE-PURPOSE LINES 
Swing over bed, 18 in.; swing over carriage, 11% in.; distance between centers, 8-ft. bed, 38 in.; tailstock-spindle diam- 


eter, 4 in.; travel of spindle, 9 in.; minimum gear reduction, 3 to 1; maximum gear reduction, 15 to 1 


ot a a face, 


8 in.; speed of driving pulley, 250 r.p.m.; feed changes, % in., yy in., g; in.; net weight in 8-ft. bed, 4,100 Ib. 
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Single Back-Geared Lathe 


The latest addition to the ever growing list of heavy- 
duty manufacturing lathes is shown in the illustration. 
This machine is the product of the Davenport Locomotive 


SINGLE BACK-GEARED MANUFACTURING 
Swing over bed, 17% in.: swing Over carriage, 9 in.; 


bed), 31 in.; weight, 3,500 Ib. 


Co., Davenport, Iowa, and in general follows the conven- 
tional lines in design and construction. 

From the illustration it will be observed that the design 
has been planned along what have come to be considered 
single-purpose lines. The main idea has been heavy-duty 
turning, for which driving cones of 11 and 1+ in. in diame- 
ter, accommodating 6-in. belt width, are provided. The 
ratio of the back gearing is 6.25 to 1; the feeds, 14, yy 
and x5 in., and the countershaft speed, 135 r.p.m. 
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Friction Surface Facing 


As the result of successful application in the automobile 
field the Royal Equipment Co., Bridgeport, Conn., is 
offering its friction facing material, known as “Raybestos,” 
for general machinery service. Various applications, such 
as friction clutches, hoisting drums and brake rings, will 
suggest themselves. The base of the material is long- 
fiber asbestos, so woven, rolled and treated as to possess 
maximum wearing qualities. The long-fiber base pre- 
sents fraving, when drilled or otherwise cut. — 

The material is claimed to be heatproof, oilproof and 
waterproof and can be obtained in various forms and 
sizes for special applications. 


Combination Bench Filer and 
Hacksaw Machine 


While the machine shown was designed primarily for die 
work, it is adapted for a wide variety of other applications 
where hand filing and preliminary drilling are usually 
performed. 

Adjustment of the table to the right or left and forward 
or backward, to provide for practically any angle, 1s con- 
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LATHE 


: length of carriage, 30 
in.; depth of bed, 15 in.; width of bed, 18 in.; distance between centers (7-ft. 
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trolled by a single nut, with graduated plates on the 
table supports showing the angle to which the table is ad- 
justed. It is also possible to adjust the elevation of the 
table for different lengths of files or changes in the 
stroke. A handle bolted to the base of the machine and 
attached to the work-table support en- 
ables the operator, by pushing the 
handle backward, to lower the table 
and remove the work from the machine 
without changing the position of the 
file or the roller guiding it. 

The driving shaft at the top of the 
machine drives either the file or the saw 
in a vertical position, the cutting being 
accomplished on the down stroke; 
a quick return is provided. The range 
of stroke can be varied from 0 to 6 in. 
by loosening the nut on the crankpin 
and moving the latter toward or away 
from the center of the disk on the end 
of the driving shaft. The connecting- 
rod is pivoted on the frame of the 
machine and also has a pivot connec- 
tion with the top of the saw frame. 
The file guide roller is made of soft 
steel and has a right and left screw 
to provide an adjustment for accom- 
modating different thicknesses and 
shapes of files. When a saw is em- 
ployed, a guide roller of hardened steel 
is substituted. For use when small 
circles are being filed or sawed or when the saw has a 
tendency to lift the work on the return stroke, a hold- 
down, consisting of a steel finger projecting in front 
of the file, is employed. This can be attached to any 


COMBINATION BENCH FILER AND HACKSAW MACHINE 


part of the work-table edge and is adjustable for any 
thickness of work up to 3 in. 

A punch-filing attachment is also provided. It is shown 
in the illustration and is designed for fitting work on 
blanking punches when they are being filed to fit a die. 
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It consists of an auxiliary guide roller supported by an 
adjustable bracket clamped to the edge of the table, as 
shown. 

The main support for the file is provided by a roll under 
the table, which keeps the file in rigid contact with the 
work at all times. 

The machine shown is the latest addition to the line 
made by the Extensive Manufacturing Co., 90 West St., 
New York City. 
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Shop Eye Guards 


From a material known as “micalite,” which possesses 
all of the qualities of celluloid and in addition is fire- 
proof, Strauss & Buegeleisen, 489 Fifth Ave., New York, 
N. Y., are manufacturing shop eye protectors. 

The material is made up in the form of eye-shields for 
shop workers and two colors are available in one piece 
without seam or pasted joint so that the line of vision is 
not impaired. 
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Spur-Gear Selection Chart 
By E. E. LanpaH.* 


The accompanying logarithmic chart is for readily de- 
termining the size of a gear when the horsepower to be 
transmitted and the shaft speed are given or, conversely, 
the horsepower that can be transmitted by a given gear 
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CHART FOR DETERMINING THE SIZE OF GEAR OR HORSEPOWER 


running at a known speed. The table is based on the 
Lewis formula as given in Kent’s “Handbook,” using 
stresses for S as there tabulated for cut cast-iron teeth, 
one-half of these values for plain cast-iron teeth, one and 
one-fourth times these values for plain cast-steel teeth and 
two and one-half times for cut cast-steel gears. The 
table is based on a gear face three times the circular 
pitch. For other faces divide the determined horsepower 
by the face on which the table is based and multiply by 
the one to be used. 


sp netetant chief engineer, Webster Manufacturing Co., 


Tiffin, Ohio 
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In using the table there are certain further factors of 
vital importance that must be carefully considered. One 
of these is the peripheral speed. Authorities differ as to 
the limiting speeds for safe usage, but good practice has 
determined 700 ft. per min. for rough teeth and 1,500 
ft. per min. for cut teeth as the limits to be used. Another 
point that should be borne in mind is that the horsepower 
of the pinion should be traced out when the same material 
is used in both of the mating wheels. 

As an example of the use of the chart, let us trace out 
a problem. Assume that we desire to determine the 
proper size for a gear to transmit 25 hp., the shaft speed 
being 45 r.p.m. This problem is traced out with a heavy 
line on the chart. The procedure is as follows: 

Find the horizontal line corresponding to 45 r.p.m. and 
trace to the right until this line intersects an imaginary 
diagonal corresponding to 25 hp. between the lines given 
for 20 and 30 hp. From this point go directly up or 
down the table, depending on the kind of gear tooth 
desired. Assuming a plain cast-iron tooth, the downward 
direction is taken. It will be noticed that the vertical 
path intersects the horizontal line representing 15 teeth 
midway between the curved diagonals for 214 in. and 
234 in. This means that 234-in. circular pitch should be 
used for a 15-tooth pinion. For a 17-tooth pinion a 214- 
in. pitch is satisfactory. Gears of other types can be 
similarly determined from the tables above the r.p.m. 
section, notice being made that circular pitch is plotted 


for cast teeth and diametral pitch for cut teeth. For 
example: 

1. If we wish to use cast-steel cast-tooth pinion, 177 
should be 1%4-in. piteh; 167 and below should be 2-in. 
pitch. 

2. In the cast-steel cut-tooth table we could use 19T— 
21%, diametral pitch; or 157’ to 187 inclusive, 214 pitch. 

3. Passing on up to the cast-iron cut-tooth gears, we 
could use 20T-—134 diametral pitch or 114 piteh with any 
Jess number of teeth. 

For finding the horsepower for a certain gear at a 
given speed simply reverse this operation. 
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NEW PUBLICATIONS 


4 - ATMENT OF IRON 

THE MD Sten By UAbere Seneeue. eeona edition. Four 

hundred and seventy-one 7x10%-in. pages; 438 illustra- 

tions; indexed; cloth bound. Sauveur & Boylston, Cam- 
bridge, Mass. Price, $6. 

Professor Sauveur’s “Metallography of Iron and Steel,” 
published in 1912, now appears in a revised and enlarged 
edition. In its rewriting a large part of the book has been 
devoted to the study of heat-treatment. Thus the new title 
is more accurately descriptive of its contents. Fifty pages of 
new matter and nearly 100 new illustrations have been added. 
Recent developments in the metallography of iron and steel 
have been included, as well as the applications of theoretical 
knowledge to industrial practice in the art of heat-treating. 


MACHINE DESIGN—By Albert W. Smith and Guido H. Marx. 
Four hundred and eighty-three 6x9-in. pages: 277 illus- 
trations; indexed; cloth bound. John Wiley & Sons, Inc., 
New York City. Price, $3. 

In the preparation of this, the fourth, edition of a well- 
known college textbook on machine design, the former mate- 
rial has been revised and enlarged, as is plainly shown by 
the references to engineering information as recent as 1913 
and 1914. 

The original plan of emphasizing fundamental principles 
and methods of reasoning has been retained, and there has 
been no effort to make the volume cyclopedic In scope. The 
task of revision was undertaken and executed solely by the 
junior author. 


INVENTIONS AND PATENTS—By Philip E. Edelman. Two 
hundred and seventy-eight 5x8-in. pages; indexed: cloth 
bound. D. Van Nostrand Co., New York City. Price, $1.50. 


The author's preface states, “This volume is intended par- 
ticularly for all persons interested in patents, either as in- 
ventors, investors or manufacturers. It is intended that the 
layman also will find considerable matter of interest.” 

It is difficult for the reviewer to believe that all the space 
occupied has been used to advantage in carrying out this 
purpose. The two opening chapters are historical in charac- 
ter, dealing with the development of the patent system and 
the United States Patent Office. Then follow 12 short chap- 
ters, which outline patent procedure and contain much in- 
formation and good advice. The two final chapters, a number 
of blank pages for memoranda and an appendix, occupying 
In all 85 pages, do not seem pertinent or in keeping with the 
purpose of the volume. The lack of an interesting literary 
style also tends to make the reading of the book drag. 

Numerous volumes have been brought out, dealing with 
various phases of our patent system, patent procedure, in- 
ventors and Inventions. Thus a new book, to attract attention 
and make a place for itself, must either approach the subject 
from a new angle with an abundance of fresh material or 
develop a style of its own that will make old matter fresh 


and readable. In neither respect does this volume seem ade- 
quate. 


MECHANICAL DRAFTING—By Charles B. Howe. One hun- 
dred and forty-seven 8%x1l-in. pages: 166 illustrations; 
indexed; cloth bound. John Wiley & Sons, New York 
City. Price, $1.75. 


Reviewed by A. L. Ormay* 


Although the subject ig undoubtedly overwritten, the book 
under review immediately justifies itself in a Manner with 
which, unfortunately, only a few of its predecessors can be 
accredited. 

The noteworthy features are, first, thoroughness, and, sec- 
ondly, the practical exclusion of all nonessentials to the sub- 
ject of mechanical drawing. The book forms an excellent 
manual for teachers, in that it supplies all the conventions 
and problem sheets likely to be found necessary in any course. 
The treatment of orthographic projection is splendidly con- 
celved and thoroughly Worked out. 

The book is divided into ten chapters under the following 
headings: Materials ana Instruments, Principles of Drafting 
Geometry of Drawing (two chapters), Working Drawings, 
Machine Drawing, Plan Drawing, Plot and Map Drawing Pic- 
torial Representation and Sketching, Blueprinting. 

The treatment is well proportioned to the importance of 
each subject, and it is a relief to find that les 
are devoted to materials and instruments, which is in marked 
contrast to most of the works on the subject of drafting. 

In the chapter on the Principles of drafting, all the opera. 
tions necessary in the execution of any 


ee 
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set forth and explained. The two chapters on geometry of 
drawing, primarily devoted to orthographic projection, the 
intersection of surfaces and the development of surfaces, are 
simply and comprehensively worked up. A marring feature 
here, as well as throughout the volume, is that the wax illus- 
trations not only present a somewhat stiff appearance, but in 
some instances account for misplaced shade lines and stil] 
further produce a rather amateurish effect in the surface 
shading. 

The chapter on working drawings is essentially complete, 
from the manual point of view, while the chapter on machine 
drawing contains all the conventional screw threads, bolts 
and stock parts, with a number of excellent examples show- 
ing the method of dimensioning the layout of holes, ordinary 
and standard tapers, shafts, long screws, etc. 

Individually, the chapters on plan drawing and plot and 
map drawing are calculated to be of value, although the 
elaborate treatment of architectural drafting is slightly afield 
in a manual on mechanical drawing. Likewise, the chapter 
on plot and map drawing—well written but poorly illus- 
trated—is scarcely well classified. 

In the chapter on pictorial representation and sketching 
the construction of isometric, perspective and cabinet draw- 
ings is taken up and the rules formulated for making work- 
ing sketches. 

The book as a whole reflects a conscientious effort to make 
the treatment comprehensive, lucid and simple and conspicu- 
ously avoids the crowding in of minor details. Especially 
commendable features are the elegance of the typography, 
the arrangement of the cuts and the pleasing effect obtained 
by the use of an unusually good quality of paper. 


a8 - 
Franklin Alter 


Franklin Alter, founder and president of the American Tool 
Works Co. and for many years a conspicuous figure in the 
machine-tool building industry, died at his home in Cincinnati 
on Feb. 23, after a long illness. Throughout a_ business 
career of more than 60 years Mr. Alter had exhibited an ex- 
ceptional capacity for organization and administration. Al- 
though he had passed his eighty-fifth year, the fact that he 
did not live to see the completion of the new American Tool 
Works building now in the course of erection caused addi- 
tional regret to his closest former associates. 

Franklin Alter was born in Carlisle, Penn., October 28, 
1831. His boyhood was spent at Hagerstown, Md., where his 
father was proprietor of a large farm and flour mill. When 
19 years old he journeyed to Pittsburgh where he boarded a 
steamer for the lower Ohio and Mississippi Rivers, with the 
intention of going to New Orleans. The boat arrived at Cin- 


FRANKLIN ALTER 


cinnatl and remained several days to complete its carg° fh 
Southern points. Mr. Alter took a look at the Queen oe 
was impressed with its natural advantages and decided to © 
tablish himself there. Co 
He obtained a position as clerk with the L. Booth ted 
wholesale hardware dealer. His business ability won repeaté 


! 
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promotions for him until he became vice-president and finally 
sole owner of the concern. There then followed a period 
of several years in which Mr. Alter devoted his energies to 
the establishment of several shoe-manufacturing plants. Then 
came his contact with the machine-tool industry, the first 
conspicuous step being the purchase of the Davis-Egan Co. 
in 1900, which was soon organized into the American Tool 
Works of which he remained the head until the time of his 
death. 

During the past 15 years Mr. Alter took an active part in 
many of Cincinnati’s civic organizations and movements and 
was an influential figure in the financial circles of that city. 
He gave unsparingly of his time to local government welfare 
work, and through his gealous and discriminating inspection 
of civic appropriations he earned the characterization of 
“watchdog of the treasury.” 

Mr. Alter is survived by his wife, three daughters and two 
sons. The latter, Robert and L. W. Scott, are respectively 
secretary and foreign trade manager, and production engineer 
of the American Tool Works Co. 


PERSONALS 


W. S. Chase, for thirteen years at the head of the sales 
department of the National-Acme Mfg. Co., Cleveland, Ohio, 
has retired from active business and for the present will de- 
vote himself to personal affairs. Mr. Chase expects to spend 
much of his future time on his ranch at Meridian, Idaho. 


F. C. Mason, a frequent contributor to the columns of the 
“American Machinist” for many years back, and for the past 
15 years superintendent of the metal departments and master 
mechanic of the Bissell Carpet Sweeper So., Grand Rapids, 
Mich., has accepted the position of works manager of the 
Houk Mfg. Co., Buffalo, N. Y. 


Benton Hopkins, representing the Samuel Austin & Son Co., 
Cleveland, Ohio, and the Morgan Engineering Co., Alliance, 
Ohio, sailed for Russia on Feb. 22 for the purpose of form- 
ulating plans and supervising the initial construction of a 
string of automobile plants in Russia. A group of influential 
Russians are behind the project. 


H. L. Wadsworth, inventor and designer of the sand-blast 
apparatus bearing his name, has become factory manager of 
the new plant in Cleveland of the combined American Foundry 
Equipment Co. and the Sand Mixing Machine Co. Charles L. 
Benham, an old employee of the Sand Mixing Co. has been 
appointed factory superintendent. 


OBITUARY 


Frank Thompson, until recently assistant general man- 
ager of the American Car & Foundry Co., Chicago, Ill, died 
in Miami, Florida, Feb. 27. Mr. Thompson joined the Amer- 
ican Car and Foundry Co. when the Wells & French plant was 
absorbed. 


Edward I. Leighton, who at one time or another was ident- 
ifled with a number of Cleveland machinery-building firms, 
died in St. Augustine, Florida, Feb. 26, aged 66 years. Mr. 
Leighton was one of the founders of the Van Dorn & Dutton 
Co., and up to the time of his death retained a financial in- 
terest in it and several other Cleveland firms, including the 
Acme Machinery Co., the Van Dorn Electric Tool Co. and the 
. Reliance Machine Co. Besides his widow, Mr. Lelghton is 
survived by one son, Thomas E. Leighton who is purchasing 
agent of the Van Dorn & Dutton Co. and the Van Dorn Elec- 
tric Tool Co. 


TRADE CATALOGS 


Schum Bros., met Topolitan Tower, New York. Folder. Im- 


proved automatic nut lock. Illustrated. 


Simonds Mate. Co., Fitchburg, Mass. Catalog. 
knives, steel. llustrated, 180 pp., 6%x9 in. 


Marvin & Casler Co., Canastota, N. Y. Catalog E. Casler 
offset boring head. Illustrated, 14 pp., 6x9 in. 


The New Departure Mfg. Co., Bristol. Conn. 


Saws, files, 


Treatise. “Ball 


ote ee in Commercial Applications.” Illustrated, 48 pp., 
x n. 
The Blanchard Machine Co., Cambridge, Mass. Catalog. 


High power vertical surface grinders. llustrated, 34 pp., 


8%x1l1 in. 
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Whiting Foundry Equipment Co., Harvey, Ill. Catalog No. 
118. Whiting cupola. Thastrated. 32 pp., 6x9 In. Catalog No. 
119. Air hoists. Illustrated, 20 pp., 6x9 in. 


Reliance Electric and Engineering Co., Cleveland, Ohio. 
Bulletin No. 1013. All-gear motor drive for. application to 
cone-pulley lathes. Illustrated, 4 pp., 8x10% in. 


Louis Hanssen’s Sons, 213-215 W. 2nd St., Davenport, Iowa. 
Catalog No. 64, entitled “Hanssen’s Unusual Book of Hardware, 
Factory, Mill and Contractors’ Supplies and Tools.”  Illus- 
trated, 1138 pp., 6x9 in. 


D. J. Kelsey, 51 Elm St., New Haven, Conn. Circular. 
Tilting drafting table with lifting swing blade attachment. 
Illustrated. Circular. Draftsman’s universal square and pro- 
tractor, combination angle and scale. Illustrated. 


BUSINESS ITEMS 


The el na of a recent fire at the pient of the Cleveland 
Twist Drill Co. was much exaggerated. The pene was not 
destroyed—only a small unused building was s ghtly burned. 


The Eagle Sep ns Co., Buffalo, N. Y., has opened a New 
York office at 114 Liberty St., which will be in charge of J 
Prescott Gage. 


The American Foundry equipment Co., Cleveland, Ohio, and 
the Sand Mixing Machine Co., New York City, have com- 
bined interests and moved into a new plant, located at No. 
1111 Power Ave., Cleveland, Ohio. The executive offices will 
be maintained at 52 Vanderbilt Ave., New York, . Y. and 
will be in charge of V. E. Minich, vice-president and. general 
manager. 


FORTHCOMING MEETINGS 


A course of free lectures on military engineering will be 
iven under the auspices of a committee representative of the 
our national engineering societies, by Captains Robins, Colner 

and Ardery, Corps of Engineers, U. S This course will be 
under the direction of Major-Gen. Leonard Wood and is de- 
signed to assist those who desire to enter the engineering 
battalion which will be formed at Aspects | next summer. 
All engineers interested in preparedness will be welcome, 
but attendance at these lectures does not amply obligation 
to subsequent camp ony: Through the cordial attitude and 
cooperation of the United Engineering Soclety, the auditorium 
of the Engineering Societies Building has been placed at the 
disposal of the army officers. These lectures will be given 
bli having begun on Feb. 14, under the following divis- 
ons: 

March 13, 1916—The construction, maintenance and repair 
ne one bridges and ferries; the selection and preparation of 
ords. 

March 20, 1916—The selection, laying out and preparation 
of camps and cantonments; the service of general construc- 
tion; and the special services, including al ublic work of 
an engineering nature which may be required in a territory 
under military control. 

March 27, 1916—-The construction, operation and main- 
tenance of railways under military control and the construc- 
tion and operation of armored trains. 


American Society of Mechanical Engineers. 
ing, April 11-14, New Orleans, La., Calvin W. 
29 West 39th St.. New York, N 


American Society for Testing Materials. Annual meeting 
June 27 to July 1, 1916, Hotel Traymore, Atlantic City, N. J. 
Edgar Warburg, secretary, University of Pennsylvania, Phila- 
delphia, Penn. 


Spring meet- 
Rice, secretary, 


American Society of Mechanical Engineers. Monthly 
meeting first Tuesday. Calvin W. Rice, secretary, 29 West 
Thirty-ninth St., New York City. 

Boston Branch National Metal Trades Association. Monthl 


meeting on first Wednesday of each month, Young’s Hotel. 
Ww. W. *poole, secretary, 40 Central St., Boston, Mass. 


Providence Association of Mechanical Engineers. Monthly 
meeting fourth Wednesday each month. J. A. Brooks, secre- 
tary, Brown University, Providence, R. I. 

New England Foundrymen’s Association. Regular meet- 
ing second ednesday of each month. Exchange Club, Bos- 
ton, Mass. Fred F. Stockwell, 205 Broadway, Cambridgeport, 
Mass. 

Engineers’ Society of Western Pennsylvania. Monthly 
meeting third Tuesday; section meeting first Tuesday. Elmer 
K. Hiles, secretary, Oliver Building, ittsburgh, Penn. 

Rochester Society of Technical Draftsmen. Monthly meet- 
ing, last Thurecey. apie fe R. H. Barnes, Taylor Instru- 
ment Companies, Rochester, Y. 

erintendents’ and Foremen’s Club of Cleveland. Monthly 
caseune third Saturday. Philip Frankel, secretary, 310 New 
England Building, Cleveland, Ohio. 


Western Society of Engineers, Chicago, Ill. Regular meet- 


first Wednesday evening of each month, excepting July 
ad August. J. H. Warder, secretary, 1785 Monadnock Block, 
Chicago, Il. 

Philadelphia Foundrymen’s Association. Meetings first 


dnesday of each month. Manufacturers’ Club, Philadelphia, 
pone” Howard Evans, secretary, Pier 45 North, Philadelphia, 
Penn. 
hnical League of America. Regular meeting second 
Fridsy of each month: Oscar &. Teale, secretary, 35 Broadway. 
New York, N. Y. 
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Prices--Materials and Supplies 


IRON AND STEEL 
Pig Iron—Quotations were current as follows at the points 
and dates indicated: 
Mer 3, mes 4, Mar. 5, 
1916 1916 5 


191 
No. 2 Southern foundry, Birmingham.$15.00 $15.00 9.50 
No. 2 X Northern foundry, New aopr 19.75 19.75 4.25 
No. 2 Northern foundry, Chicago.... 18.50 18.50 13.00 
Bessemer, ittehuren sks as laa a vanca eee cas 21.45 21.45 14.55 
Basic, Pittsbur so iS Satie eka ae ee 18.70 13.45 
No. 2 X, Philadelphia............... 20.00 20.00 14.25 
NO; 2. V@lIOY 6 ee coe 0 heh Oe ee 18.25 18.50 13.00 
No. 2 Southern, Cincinnat!i.......... 17.90 17.90 12.40 
Basic, Eastern Pennsylvania........ 19.50 19.50 13.50 
Gray forge, Pittsburgh............. 18.45 18.45 13.45 


Steel Sha A eo following base prices in cents per pound 
are for angle in. and larger and tees 3 in. and 
larger from jobbers’ warehouse: 


ee a a 
rie Feb. 4, Mar. 5, Cleve- Chi- 
1916 1915 land cago 


Steel angles, base. ee rie 2.60 1.85 3.00 2.90 
Steel T’s, DASE... ...eeeceaes 3.00 2.65 1.90 3.00 2.90 
Machinery steel "(bessemer).. 2.95 2.60 1.80 3.00 2.90 


Steel Sheeta—The following are the prices in cents per 
pound from jobber’s warehouse: 


r———— New York ——\ 
Mar. 3, Feb. 4, Mar.5, Cleve- Chi- 
1916 1 1915 


1916 land cago 
No. 28 black..... bs aang 3.50 3.50 2.60 2.95 3.10 
No. 26 black............ 3.40 3.40 2.50 2.85 3.00 
Nos. 22 and 24 black.... 3.35 3.35 2.45 2.80 2.95 
Nos. 18 and 20 black.... 3.30 3.30 2.40 2.75 2.90 
No. 16 black............ 3.75 3.45 2.35 2.70 3.30 
No. 14 blue annealed.... 3.70 3.35 2.25 3.35 3.20 
No. 12 blue annealed.... 3.65 3.30 2.20 3.30 3.15 
No. 28 gmalvanized....... 5.65 5.60 3.75 5.25 5.25 
No. 26 galvanized....... 5.35 5.20 3.45 4.95 4.95 
No. 24 galvanized...... . 5.20 5.05 3.30 4.80 4.80 


Standard Pipe—The following table shows the comparison 
in discounts, together with the net prices in cents per foot: 


rr Black ——_, alvanized 
Mar. 3, eT 3, ar. 3, ar. 3, 
1916 1915 1916 1915 


aoe -in. steel butt welded 74% 80% 57%% 69%% 
t -In. steel lap welded... 73% 79% 5644% 6814%% 


Diameter, In. 


a ae ee ee ee ee 2.99 2.20 5.35 3.50 
1 crv encceeces Torre errr ete 4.42 3.40 7.91 © 5.20 
Ly ccc cre ener e essen eseres 5.98 4.60 10.70 7.00 
Creer Tiree ree a 7.15 5.50 12.79 8.40 
2 : Obie a BN Siw al ew oe 8 erie 9.62 7.40 17.21 11.15 
21% eeoeeetoe@eseseeeoeeeaeeees eee54a«evse#ee 15.21 12.20 27.20 18.60 
3 @eeeoeeoeeeseesteeseeeeseveeeeseenreeeeee , 20.65 16.10 35.57 24.20 
4 @eeeeeenteeteeeeseeoeesenreeoeeeeneee @ 29.43 22.90 50.87 34.50 
5 Serer rere eee ee 39.96 31.00 68.82 47.00 
6 @eee@eeeeseeeseesveenteeoesveeeseeeeee ee @ 52.84 40.40 91 08 61.00 


Bar lIron—Prices are as follows in cents per pound at 
the places named: 


Mar. 3, Feb. 4, 
1916 1916 
Pittsbureh,. MOU). wiiska tess eerie eeiues 2.40@ 2.50 3.10 
NOW YOrkK «4 0 06.608 bee ooh os eee are 2.60 2.20 
Warehouse, New York..... eK aiala Siar a-deieve 2.90 2.50 
Warehouse, Chicago .........6.6. eae 2.90 we 


Cold Drawn Steel Shafting—From warehouse to consumers 
requiring fair-sized lots the following discounts hold: 


NOW VOL (ecto ed enna 6 le we EOC wh Pee List price 
ClEVGlIENG.” etaticcd. dew aw etme owe eeRw er a eae eed eae List price 
CHICA i 6 634 aie Bs DEA oie EE We ee ee CESS 15% 


Swedish (Norway) Iron—This material per 100 Ib. sells as 
follows f.o.b. places named: 


NG@W io Y-OFK: 62sec es ee ee ee ee eee a eros $4.50 
CUE VOVAIVG:! 4. 5:di.8 Sk Yon or deca w ose shee we ew, Ad wee ate Bee eee ee 4.80 
CHICA RO? a5. 4a vt oe ee RSE ae OE a BE Ae are eee 3.60 


In coils an advance of 50c. is usually charged. 


Antimony—Chinese and Japanese brands are quoted as 
follows in cents per pound for spot delivery, duty paid: 


New York.... 43%c. Cleveland.... 50c. Chicago.... 44%e. 


Copper Bars from warehouse gel! as follows per pound: 


New York.... 39.5c. Cleveland... we, Chicago.... 30c. 


Miscellaneous Metalsa—The present New York quotations 
in cents per pound, with a comparison of practically a month 
and year ago, are as follows: 


Mar. 3, Feb. 4, Mar. 5, 
1915 


1916 1916 
poppet, electrolytic (carload lots)... 27.25% 26.00 14.75 
Sok ig CONG Bah Wines Joc RU Tas ek GY ice, LAE ne eae 47.00 41.75 RB dateey 
cena S ascehe’-aecei ahaha wtels ee ere re ee 6.50@6.75 6.10 4.10 
SDOlLCOP 24 icisins en oa eae ee Goh ee See 20.15 19.50 11.00 
ST. LOUIS 
Lead ...... Siicdie eae Dah ak Ce Oh a eas Are 6. ye 75 5.95 
Spel Cer: 625hG i ah Ke Neale Ae a 20. 19.50 


*This quotation is for May delivery. es March 28%c. is 
asked, and for April, 28c. 


c7—— New York ——_ 
Mar. 3, Feb. 4, Mar.5, Cleve- Chi- 
1916 . 1916 1915 land cago 


Copper sheets, base..... 35.00 32.00 19.75 35.00 35.00 
Copper wire (carload 

TOUS) 6 docs oh G oe eae 35.00 32.00 16.50 36.00 36.00 
Brass rods, base........ 37.00 38.00 16.00 35.00 35.00 
Brass pipe, base........ 41.00 43.00 18.00 38.00 39.00 
Brass sheets ........... 37.00 38.00 18.00 35.00 35.00 
Solder % and % (case 

LOCB: 6 eis kw a eee eee 29.3714 26.00 res 30.00 29.70 


Old Metals—The following are the dealers’ purchasing 
prices in cents per pound: 

New York—, 

ar. 3, Feb. 4, 


1916 1916 

Copper, heavy and crucible.........2eese20- 23.00 21.00 
Copper, heavy and wire........cceeee suasae aes 22.00 20.50 
popper. light and bottoms....... vsteeeeewawe 219600 17.50 
TOA V2 ea eS S05 G Sia eres Gok ea ees cee 5.25 5.00 

WG). COB cas, 65.8 6 ib She EAS ee secinvaire a aces 4.75 4.50 
Brass, ee cialis a eae ee oe ee er ae 14.00 13.25 
Brass e Nt: oor wcinirs acar BASSO he Poa eae ek 12.00 10.50 
No. oe el Ae rod brass HUEnings ‘aa 3% ee nee 17.00 12.50 
> Aa tc Rae ek arg ee : Ks seare ee ee » 14.00 12.00 


Monel Metal—The following are the prices in cents per 
pound for mill lengths 8 ft. and over: is M 


10,000 6,000 2,000 Less Than 
Lb. Lb. Lb. 500 Lb. 500 Lb. 
ofa Size ofaSize ofaSize ofaSize ofa Size 
Size, In. and Over and Over and Over and Over and Over 
Rounds—Squares 
Oo D raein 1.50 32.00 32.50 33.00 36.00 
4 to ys Pes 31.25 31.75 32.25 32.75 35.75 
to1l%..... 31.00 31.50 32.00 32.50 35.50 
12 to 2%..... 31.75 32.25 32.76 33.25 36.25 
Rounds 
3 to 3y,..... 32.50 33.00 33.50 36.00 37.00 
Squares 
Dh ute Maen aeace 4 32.50 33.00 33.50 36.00 37.00 
Rounds 
3% to 3]%..... 32.25 32.75 33.25 35.75 36.75 
Squares 
3% to Da acane 32.25 32.75 33.25 35.76 36.75 
Rounds Squares 
4 to 14 en ae 33.00 33.50 36.00 36.50 37.50 
5 to 6ix..... 36.00 36.50 37.00 34.50 38.50 
q ee ... 36.50 37.00 37.50 38.00 39.00 
Plats: 66 420-0d00% 32.50 33.00 33.50 36.00 37.00 


Flats not rolled wider than 6 in. or less than % in. thick. 


en bars 2c. per lb. over corresponding size of round 
rods. 


For cutting to any specified length not shorter than 1 ft. 
add lc. per lb. 


The scrap allowance fs 18c. per lb. delivered at works. 


Babbitt Metal—Quotations are as follows in cents per 
pound from warehouse at the places indicated: 


New York Cleveland Chicago 


Best grade ......cceecceecces 55 @ 60 60@65 55@ 60 
Commercial ...ccccccccrecvees 25 @ 30 25@30 25@ 30 


SHOP ACCESSORIES 


Nuts—From warehouses at the places named, the following 
amount is deducted from list: 


New York Cleveland Chicago 


Hot pressed square........--- $3.90 $3.70 $4.00 

Hot pressed hexagon ...--eee- 3.20 3.80 4.20 
Tap Bolts—The discount from list at warehouses is as 

follows: 

New YOrk 4 icc sed se ties ee ee ease es é hetuckaaws 2Q~ 
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Wrought Washerx—From warehouses at the places named 
the following amount is discounted on fair-sized orders: 


New York... .$4.50 Cleveland... .$6.60 Chicago...... $6.50 
At this rate the net prices follow: 
Diameter, In. New York Cleveland Chicago 


eee sere sene eoraeeeeeseeoeee sees $9.50 $7. 40 $7.50 
(re eovresceeoeeeeseeneeesrosne 7.70 5. 60 5.70 
% esse ep eee eee @oeenteeoeveaeesee ese ee 6.90 4. 80 4.90 
De ee ou ak ae eae ddveteerakaics . 6.00 3.90 4.00 
if¢ ‘ Scie acdiead woke oa ae eee 5.20 3.10 3.20 
1% ..... ei See wack eare ade Gee teraries eet ie 4.70 2.60 2.70 
1 % e@nenecsan eoe@eeoeoeoeteeenvnaneveee ese eee 4.60 2.50 2.60 
1% .....eee Sie dla evel: em vie ele @dnecese 4.50 2.40 2.50 
2, 2 ey 2 ey 2% stew cess ree aus 4.30 2.20 2.30 
3, 3% baa dees ei a Glan ecite, Sees 4.50 2.40 2.50 
oS ay 8 Ek eres wate’ on eres ? 4.70 2.60 2.70 
4,4%, 4%...... ean eine Weasel aw a 5.00 2.90 3.00 
; For cast-iron washers the base price per 100 Ib. is as fol- 
OWB: 
New York ..... sane alae $2.50 Cleveland .........2.2- $4.00 


Carriage Boltsa—From warehouses at the places named the 
following discounts from list hold: 


New York Cleveland 


3. DY 6 tiers he ee eet eos ee wees 60% 65and 5% 
Larger and longmer........ccceseceeces 50% 560 and 15% 
Length, -—New York—, -——Cleveland——, -——Chicago——, 
In. % % % % % % % % % 
1% .... $0.40 eae -.. $0.33 bas --» $0.32 er bia 
2 aioe 44 .36 Sake ee . es 
2% .... .48 $1. 63 $4. 25 40 $1.38 $3.61 .38 $1. 26 $3 3.23 
3 ee 52 1.77 4.50 43 1.50 3.82 -41 1.34 3.42 
3% .... 56 1.91 4.75 46 1.62 4.04 44 #1.45 3.61 


Bolt Endsa—Fair-sized orders of bolt ends with hot-pressed 
nuts from warehouses at the points named sell at the follow- 
ing discounts from list: 


New York .........cce00. sat alec8 dnd aide boreal G6 : te pear es 4 oOe 
small sizes an 

Cleveland..........2.e.. Solace eceleusiets | large sizes 50 and 20 , 

Chicago @®eezseesee#s#seeet1#fesess# eseseeseetese#sresseteeee#eee#ee#s#etbeeeeeee#eeeesé 60 and 10 


Turnbuckles—From warehouses at the places named the 
following prices prevall: 


Size New York Cleveland Chicago 
2 Sas erie Pac slee he arate Ries »» $0.27 $0. ty $0.18 
LUA eal aS eae wee Oe Cees .38 25 .25 
1 eee Ceebeeend oy eee .53 36 85 
Me eines ce ee eh Sie x cee a he sete Soa 1.05 .60 
2 aera ee 2 cata onee, 4yotee wee eee ee 1.86 163 1.06 


These prices are for buckles having right and left stub 
ends with turnings between the heads measuring 6% in. 


Rivets—The following are the base quotations from ware- 
house for fair quantities: 
New York Cleveland Chicago 


Steel yg and smaller........... 65 % 70% 60—10% 
VINCE! eae ea crd ae kw hew eRe ee 65% 10% 60—10%°* 


*An addition of 3.5c. per 1b. is usually charged. 
For button heads %, %, 1 in. diam. by 2 in. to 5 In. sell as 
follows per 100 Ib.: 
New York.... $4.50 Cleveland.... $4.00 Chicago.... $3.25 
Cone heads, same sizes: 
New York.... $4.60 Cleveland.... $4.00 Chicago.... $3.35 


Extra 
per 100 Lb. 

1% to 1% In. long, all diameters...............05: $0.25 
8 in. diameter ......... 0... ccc cece cme nce eet eee ees 0.15 
1B in, (ATaMeter® 6 5. coe sob ee a oe eae wee 6 A eatin Se ee ee 0 0.50 
1 in. long and shorter........... cc ccc cr ener ccc eraes 0.50 
Longer than 5 in.........c.ccccccoee bbs Wadena iabiav are: lone 0.25 
Less than KeGS.. 20... ce wwe wwe eee ee eee eens 0.50 
Countersunk Neawd8B& .... ccc ce ee tc tee eee eee eens 0.50 


Coach or Lax Screws—For fair-sized orders, the discount 
from list at warehouse is as follows: 
NeOw YOrk 2466346.50.20 6 bee wee 4 hehe eat Raed aes 65% 
ClS VEGAN eos iee eee RS OR SE Se eee 65,10 and 5% 


Machine Bolts—From warehouses at the places named the 
following discounts hold for fair-sized orders: 


New York Cleveland 


by 6 In. and smaller.............56. 60% 65 and 10% 
arger and longer..... 5 bw se Bare ele wb te-2i% 50% 50 and 20% 
Peneehe r—New York—, peg ie a 
In vA 1% 1 % 1 5a 1 
2 0.71 $1. 93 $8.00 is a6 $1.54 $6.40 oy 54 $2.01 $5.76 
2% wen § 74 2.06 8.45 1.65 6.76 56 2.15 6.08 


eeee 78 2.19 8.90 ri 1.75 7.12 58 «62.29 6.40 
3% .. -. S8L 2.82 9.35 64 1.86 7.48 160 2.43 6.73 


MISCELLANEOUS 


Coke—The following are prices per net ton at ovens, Con- 
nellsville, and cover the past four weeks: 
Feb 12 Feb. 19 Feb. 26 Mar.4 


Prompt furnace $3.00@3.25 $3.25@3.75 $3.00@3.50 3$3.50@3.75 
Prompt foundry 3.75@4.25 3.75@4.25 3.75@4.25 3.75@4.25 


AMERICAN MACHINIST ra 


Welding Material rege cee are as follows in 
cents per pound f.o.b. New York 


Welding Wire Cast-Iron Welding Rods 


» $i, » gs, fe---- 8.50 % by 19 in. long....... 22.00 
3, 8, me! Ni f.0:: 9.25 by 12 in. long....... 26.00 
Ks aie Naat ea bavOia tenis: calietovara) Ses Coes 10.00 by 19 in. long....... 20.00 

oO. ne 1a rae by 21 in. long....... 20.00 

0 ae, mae ie ts Rea rae Vanadium Wire in Coils or 
Noo 20 16.00 Sticks 

Special Welding Steel fF 2220000000 eee i 
Bale ware iter exctieialeweler'etet Ale we 33.00 be st aco Sed. Be Ske eee reece  F4ASOO 
ths ida Geto oll h do barss Nessie ae eee 30.00 She So tao 1b a: atahoeere na eigteie we 12.00 
TE. Siieeeeewate eee a tess 28.00 and larger..... ial ane & 11.00 


These prices are subject to change according to quantity 
and shipment desired. 


Seamless Drawn Tublng—The base price per pound from 
warehouse is as follows: 
New York Chicago 


Base: oes pe csoa lett eee SES god alae ake 4l1c. 88c. 
CODPeGr? 6 oi 6 eh ea Saas os Who EA aS eee es 42c. 39c. 


For immediate stock shipment 3c. is usually added, which 
Offers the following quotations: 


opper———_, Brass ————~ 

New York—, New York— 
ar. 3, Mar.5, Chi- ar. 3, Mar.5, Chi- 
Diameter, In 1916 1915 cago 1916 1915 cago 
3% to ae Baracoa 45.00 22.00 41.00 43.00 19.00 41.00 
wee. 45.00 22.00 41.00 43.00 19.00 41.00 
3% ee 46.00 22.00 42.00 44.50 19.50 42.50 
ae ark eed 47.00 23.50 43.00 45.50 20.00 43.50 
ere ee 49.00 24.50 45.00 47.50 21.00 45.60 
Dhue mate aes §1.00 25.50 47.00 49.50 22.00 47.50 
6 Sup wig Oia sakes ae 52.00 28.50 48.00 50.50 25.00 48.50 
a. -eweiteaieeds 54.00 30.50 50.00 52.50 27.00 50.50 
8 Re orrere een 56.00 32.50 52.10 54.60 29.00 52.60 


Tin Plates—The following prices in cents per pound are in 
effect from warehouse: 


Coke tin plate, 14x20: 
New York Cleveland 


1O02TD i: + 65 os hehe eee ees eee wate extiatel saves $5.00 $4.75 

I. '<, 107-lb. deuditvatar a wate maces Shee euathanece tem au 5.15 4.90 

Base Weight Net Weight Coating New York Cleveland 
100-lb. 200 8 $9.00 $8.60 
I. Cc. 214 8 9.30 8.90 
I. X. 270 8 11.30 11.10 
LC; 218 12 12.00 10.10 
LC: 221 15 13.00 10.90 
Lc, 226 20 13.50 12.20 
I. Cc 231 25 14.25 13.40 
I. Cc. 236 30 15.50 12.40 
1. °C: 241 35 17.00 15.60 
I. C. 246 40 19.00 16.60 


Zine Sheeta—The following prices per pound prevall: 


Carload lots, f.0o.b. mill...... Must etyas eke tosses weeee 25.00 
New York Cleveland Chicago 
KS fio sovericaseeeeve 28:00 25.50 28.00 
Beoen lots ........ type ai Sel atieriel 26.50 26.00 30.00 


Cotton Waste—The prices in cents per pound are as fol- 


rows: New York Cleveland Chicago 


White .......0ee eee he uss 10.00@12.00 11.00@15.00 11.00 
Colored mixed ........... 7.00@ 9.00 7.00@10.00 10.50 


Sai Soda—These quotations are per 100 lb. at the places 
named: 


New York ........ 
Cleveland ......esceeee. 


9d 35 Philadelphia ...... g Svelaie “pba b 
2.00 Chicago ........... sews hee 


Roll Sulphur in 360-Ib. bbl. sells as follows: 
New York.... $2.25 Cleveland.... $2.60 Chicago.... $2.85 


Linseed Oti—These prices are per gallon: 
New York Cleveland 


Raw In barre]s....... ccc cccr cree scece . $0.79 ar 
S-wal. CANB ...e cee r ee sercececeres siuveia tess .89 é 
Boiled, it is 1c. per gal. higher. 


White Lead, dry and in oil, in cents per pound sells as 


follows: 

9.00 
100- lb. ke seeerreseeree ease eeeveveeos . ceeoeeeneneeeeevene . 
oi ane $0- -lb. kegs. eceonvnvneeveoeeseev eo ees oe ee eee eseonvee ace 
1 y- eg . eseevvnevseseees eeoveveceaneseseornes eeveveeznseeeees . 
io tos 6alb, CANS...se222 esevcecrneecessrevnereneesenetresneneeese 11.00 


Red Lead, dry, in cents per pound sells as follows: 


9.00 
100-Ib. ke e@oee«8seste#es eves ececeesesneoseeoeeeovresneeeesessee ere & . 
25- and $5 - lb. kegs a Lata anc aviena ant ena cata Soe neat woe Ancona rere whee ae 
12% -lb. keg eee erence ese se eereereseesesesesseoeoreneee & e 


In oil, = price in cents per pound is as follows: 


9.50 
100- lb. ke es eeee erveevonceen eevee seee ee 8 esevveven88080908 8 
25- and 50- Ib. Kegs..... errr oer ee ee we teeaee ipo 
Weld. KEG 2... cece wee cere eer ee rene aenesereeeeenees : 
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New and Enlarged Shops 


If you are in need of machinery or supplies, the first thing to do is to consult the Buying 


Section. 


If you cannot find just what you want, send us particulars, and we will be 


glad to publish it free of cost, thus putting you in touch with reliable manufacturers. 


METAL WORKING 


NEW ENGLAND STATES 


Bell Bros., manufacturer of shoes, Salem, Mass., plans to 
construct a factory at Showhegan, Maine. 


Plans are being prepared for a 1-story garage for Ben- 
nett Rockman, 127 Humbolt Ave., Roxbury, Boston, Mass. 
Estimated cost, $10,000. 


The Colonial Realty Trust Co., 30 State St., Boston, Mass., 
awarded the contract for the construction of a 2-story, 110x 
240-ft. garage at Boston. Estimated cost, $100,000. 


The Harrison Avenue Garage Trust will build a garage at 
485 Harrison Ave., Boston, Mass. 


The contract has been awarded for the construction of a 
55x140-ft. addition to the Three Field Garage, Common- 
wealth Ave., Allston, Boston, Mass. 


The Gunning Boller & Machine Co., New Bedford, Mass., 
Nowe oe an addition to its plant on South Water St., New 
edford. 


Plans are being prepared for the construction of an ad- 
dition to the plant of the Hampden Toy Co., Westfield, Mass. 


Bids will soon be received for the construction of a factory, 
at ay a Conn., for C. G. Garrigus Machine Co. Noted 
eb. ‘ 


The Colt’s Patent Fire Arms Manufacturing Co. awarded 
the contract for the construction of a 4-story, 60x175-ft. ad- 
dition to its plant at Hartford, Conn. Noted Feb. 10. 


F. H. and A. H. Chappel Co., Bank St., New London, Conn., 
will build a 1l-story, 57x110-ft. garage at New London. 


The Eastern Brass and Ingot Co. plans to construct a 
58x200-ft. factory at Waterbury, Conn. 


MIDDLE ATLANTIC STATES 


The John E. Smith’s & Sons Co., Buffalo, N. Y., manufact- 
urer of butchers’ and packers’ machinery has awarded the 
contract for a 2-story reinforced concrete building. Esti- 
mated cost, $35,000. 


Plans are pene prepare for a commercial garage for Wil- 
Ham H. Bissell, Buffalo, N. Y. 


Fire, Feb. 14, destroyed the munitions plant of the Gen- 
eral Electric Co., Schenectady, N. Y. 


The Traymore Co., Atlantic City, N. J., is having plans 
prepared for a garage. 


Plans are being prepared for a 4-story 
Hezamer Auto Co., 219 Hudson St., Hoboken, 


Contract awarded for 2-story garage for the Allentown 
eco 1411 Chew St., Allentown, Penn. Estimated cost, 


E. F. Stichter, Macungie, Penn., will build a general ma- 
chine shop. 


Directors of the Carnegie Steel Co., contem 
ne to its plant at New Castle, Penn. Estimate 
00. 


garage for the 


lates exten- 
cost, $4,000,- 


P. G. Glynn will construct a garage at 32 West Highland 
Ave., Philadelphia, Penn. 


The Harrison, Rea Co., 1027 Wood St., Philadelphia, Penn., 
will build a garage. Estimated cost, $10,500. 


The Koelle-Speth & Co., Philadelphia, Penn. will build a 
2-story machine shop. 


Morgenthaler Bros., 2nd St. and Snyder Ave., Philadelphia, 
Penn., awarded contract for a 2-story machine shop addi- 
tion. 


The Pennsylvania Equipment Co., Coleman Bldg., Philadel- 
phia, Penn., is in the market for 2 second-hand whirles. 


The Stewart & Stevens’ Iron Works, Philadelphia, Penn., 
purchased the building at 1718-1722 North 9th St., Philadel- 
phia, and will build an addition for the structural iron and 
steel department. 


Plans are being prepared by Watson & Huckel for a 1- 
story addition to the plant of the Hess Bright Manufacturing 
Co., Front St. and Erie Ave., Philadelphia, Penn., manufacturer 
of ball bearings. 


Contract awarded for 1l-story garage for Simon Weil, 2103 
Germantown Ave., Philadelphia, Penn. Estimated cost, $12,000. 


Plans are pepe pirated for a commercial garage and ser- 
c 


vice station for Allister Bros., Pittsburgh, Penn. § Esti- 
mated cost, $60,000. 
The Machinists Supply Co., Pittsburgh, Penn., is in the 


ins as follows: 20,000 6-in., No. 7, 


market for 61,000 taper 
-in., No. 9, 30,000 7-in., No. 9, with 


10,000 6-in., No. 8, 1,000 
4-in. taper per ft. 


The Packard Motor Car Co., Detroit, Mich., has awarded the 
contract for the construction of a 2-story, 100x223-ft. service 
building at Pittsburgh, Penn. Estimated cost, $200,000. 


The Carpenter Steel Co., 
addition to its plant. 


The Sharon Foundry Co., Wheatland, Penn., 
the contract for an addition to its steel foundry. 


Plans are being prepared by T. J. Litzelman, Arch., 
West 4th St., Willia i a 
Williamsport. 


The Hess Steel Corporation, Witherspoon Bldg., Philadel- 
pais, Penn., has awarded contract for a 1-story building at 
altimore, Md. 


The contract has been awarded for the construction of a 
2-story, 77x85-ft. garage at Maryland and Mt. Royal Ave., Bal- 
timore, Md., for William H. Marcus, 525 Equitable Bldg. Noted 

ec. 9. 


The contract has been awarded for the construction of a 
reinforced-concrete garage and repair shop at South 
Charles St., Baltimore, Md., for the Mid-City Garage and Motor 
Sea Baltimore. Estimated cost, $75,000. oted Dec. 9 
an eb. 24. 


The Motorcar Co., Baltimore, Md., has leased site at 1021- 
25 Guilford Ave., Baltimore, Md., and will establish a garage 
and service station. 


The Paye Bus Co., 1728 North Charles St., Baltimore, Md.. 
has awarded the contract for the construction of a 2-story 
Barage at 27 East North Ave., Baltimore. 


SOUTHERN STATES 


The contract has been awarded for the construction of a 
3-story, 44x131-ft. garage on Broad St., Richmond, Va., for 
William M. and G. M. Schwratzschild. Estimated cost, $25,000. 


The Seaboard Air Line Ry. has awarded the contract for 
repair shops at Hamlet, N. C. W. D. Faucette, Norfolk, Va., 
Engr. Estimated cost, $150,000. 


Plans have been prepared for machine shops at Roysters, 
S. C. (Columbia post office), for the Southern Ry. B. Herman, 
1300 Pennsylvania Ave., Washington, D. C., Ch. Engr. 


Plans have been prepared for the construction of a 2- 
story, 75x100-ft. garage for the Georgia Automobile Exchange, 
Columbus, Ga. Estimated cost, $10,000. 


Press reports state city of Macon, Ga., will construct gar- 
age. J. J. Gaillard is City Engr. 


The contract has been awarded for the construction of a 
garage for the Citizens and Peoples Mortgage Co., Pensacola, 
Fla. Estimated cost, $10,000. 


Press reports state that the Mobile & Ohio R.R. will take 
over, enlarge and operate the Armstrong Machine Shop in 
Meridian, Miss. 


The Illinois Central Railroad Co. has awarded the con- 
tract for the construction of shops at Jackson, Tenn. A. S 
Baldwin, 135 East lith St., Chicago, Il., Ch. Engr. 


Plans have been prepared by W. H. Sears, Chattanooga, 
Tenn., for a 3-story garage at 613 Broad St. for the Southern 
sis coe Supply Co., Chattanooga, Tenn. Estimated cost, 


The Moran Flexible Steam Joint Co. will build a 4-story 
factory at Louisville, Ky. Estimated cost, $15,000. 


The ps Pee ears Engine Co., Owensboro, Ky., incorporated 
with a capital stock of $400,000, contemplates building a 
pene for the manufacture of a patented rotary engine. 

. Moors, Pres. 


The Sturgis Auto Sales Co., Sturgis, Ky., will equip a gar- 
age. T. E. Jenkins is Pres. 


MIDDLE WEST 


The contract has been awarded for the construction of a 
2-story, 31x32-ft. addition to the plant of M. L. Andrews & 
Co., manufacturer of wood Rone We nag at Colerain 
and Alabama St., Cincinnati, Ohio. oted Feb. 24. 


The contract has been awarded for the construction of a 
2-story, 65x112-ft. garage for the Belvins Auto Sales Co. at 
Cincinnati, Ohio. Estimated cost, $25,000. Noted Mar. 2. 


The contract has been awarded for the construction of a 
2-story, 65x85-ft. addition to the factory of John Steptoe 
Shaper Co. on Colerain Ave., Cincinnati, Ohio. Estimated cost, 
$20,000. Noted Mar. 2. 


Bids will soon be received for the construction of a 1- 
story, 132x152-ft. garage at Cleveland, Ohio, for the Adams 
Express Co., 333 Superior Ave., N. W., Cleveland. Estimated 
cost, $50,000. Noted Mar. 2. 


Bids have been received for the construction of an addition 
to the pa of the Ajax Manufacturing Co., Manufacturer of 
nut and bolt machinery, at Cleveland, Ohio. Noted Dec. 9. 


We have been informed that the plant of the Cleveland 
Twist Drill Co., Hamilton Ave. and East 49th St., Cleveland, 
Ohio, was not destroyed by fire as stated in our issue of Mar. 
2. The fire damaged only an unused shed. 


The Kilby Manufacturing Co. has awarded the contract 
for the construction of a 1-story, 46x167-ft. addition to its 
foundry at Cleveland, Ohio. Estimated cost, $15,000. 


Reading, Penn., will build an 


has awarded 


149 
msport, Penn., for a l-story foundry at 


March 9, 1916 


The King Bronze and Aluminum Co., 1730 East 37th St., 
oo hio, will build an addition to its plant at Cleve- 
and. 


Preliminary plans are being prepared for the construc- 
tion of a l-story, 92x230-ft. garage at Cleveland, Ohio, for 
ee P. Oster, 10550 Euclid Ave., Cleveland. Estimated cost, 

Plans are being prepared for the construction of a 1-story, 
132x132-ft. garage for the Taber Ice Cream Co., Payne Ave. 
and East 35th St., Cleveland, Ohio. Estimated cost, $25,000. 

The contract has been awarded for the construction of a 
l-story, 60x165-ft. garage at Marion, Ohio, for A. A. Starner, 
371 South Main St. Estimated cost, $10,000. 


The C. C. Fouts Co. plans to enlarge its plant at Middle- 
town, Ohio, for the manufacture of a metal flume. 

The contract has been awarded for the construction of a 
8-story, 50x50-ft. addition to the factory of the Acklin Stamp- 
ing Co., manufacturer of sheet metal stamping, at Toledo, 
Ohio. Estim&ted cost, $6,200. Noted Dec. 2. 

Preliminary plans are being prepared for the construction 
of a li-story, 88x100-ft. garage on Van Buren St., Columbia 
ahet! Ind., for Johnson & Diffendarfer. Estimated cost, $10,- 


The contract has been awarded for the construction of a 
1-story, 80x140-ft. machine shop at Kokomo, Ind., for the 
Sh ars Machine Tool Co. Estimated cost, $15,000. Noted 

eb. : 


The Grand Rapids Brass Co., Grand Rapids, Mich., is con- 
structing a factory at Belding, Mich. Noted Feb. 10. 

The Bour-Davis Motor Car Co. plans to construct a factory 
on Kercheval Ave., Detroit, Mich. C. J. Bour is Pres. 

August C. Fruehauf, manufacturer of automobile bodies, 
has awarded the contract for the construction of a 2-story, 
50x164-ft. factory at Detroit, Mich. Estimated cost, $5,000. 

Plans are being prepared for the construction of a 1- 
story, 60x155-ft. brass foundry and machine shop at Detroit, 
Mich., for the Marx Brasa Foundry. 

The Michigan Stamping Co. plans to construct a factory at 
Detroit, Mich. 

The contract has been awarded for the construction of a 
alah 62x92-ft. factory at Detroit, Mich., for the National 
Can Co. 

The contract has been awarded for the construction of a 
eee Detroit, Mich., for the Timken-Detroit Axle Co. Noted 

eb. 3. 

The contract has been awarded for the construction of a 
2-story factory at East Grand Blvd. and St. Aubin Ave., De- 
troit, Mich., for E. J. Woodison Co., manufacturer of fire 
brick foundry equipment and platers and polishers supplies. 

The contract has been awarded for the construction of a 
l-story, 78x132-ft. and 26x127-ft. factory at Flint, Mich., for 
the J. B. Armstrong Co., manufacturer of steel springs. 

The Standard Building and Fuel Co. plans to construct a 
40x40-ft. washing and screening plant at Grand Rapids, Mich. 
Estimated cost, $20,000. 

The contract has been awarded for the construction of a 
2-story, 80x150-ft. addition to the plant of the Steel Furniture 
he = Grand Rapids, Mich. Estimated cost, $15,000. Noted 

ar. 2. 

Work will soon be started on the construction of an ad- 
dition to the plant of the Ford Motor Co., Highland Park, 
Mich. Estimated cost, $1,000,000. Frank L. lingensmith, 
Detroit, is Vice-Pres. Noted Dec. 30. 

The Brownwall Engineering and Pulley Co. contemplates 
constructing a 2-story, 50x100-ft. factory at Holland, Mich. 
Estimated cost, $25,000. F. A. Wall is Mgr. 

The Michigan Foundry Co. will construct a 
factory at 8th and Fairbanks Ave., Holland, Mich. 
Glupker is Mer. 

- Bids will soon be received for the construction of a foun- 
dry for the Novo Engine Co. at Lansing, Mich. Noted Nov. 26. 

W. K. Prudden & Co. has awarded the contract for the 
construction of a 2-story, 70x540-ft. addition to its plant at 
Lansing. Mich. Estimated cost, $120,000. Noted Feb. 24. 

The Linderman Manufacturing Co., manufacturer of metal 
roducts, is constructing the 2nd addition to its plant at 
uskegon, Mich. 


Bids will soon be received for the construction of a 1l- and 
2-story, 68x100-ft. garage for R. H. Lewis at Alton, Ill. Esti- 
mated cost, $10,000. 


The contract will soon be awarded for the construction of 
a l-story, 168x272-ft. plant at Argo, Ill., for the Elgin Motor 
Car Corporation. Estimated cost, $50,000. . 


WEST OF THE MISSISSIPPI 


The Chicago, St. Paul, Minneapolis & Omaha Ry. contem- 
plates improving its shops at oward and 22nd St., Sloux 
City, Iowa. Estimated cost, $60,000. H. Rettinghouse, St. 
Paul, Minn., Ch. Engr. 

Plans have been prepared for 2-story garage for F. E. 


Prezzler, 2514 Pierce St., Sioux en Iowa. Estimated cost, 
$20,000. F. E. Colby, 510 Davidson Bldg., Arch. 


Bids will soon be received for a 2-story garage and ma- 
chine shop for Mueller Bros., Gaylord, Minn. Estimated cost 
12.000. . D. MacLeith, Fulton Bldg., St. Paul, Arch. Noted 
eb. 24 
The Minnesota Furnace Supply Co., St. Paul, Minn., will 
build a factory at Rice and Pennsylvania Ave. 


Bids will soon be received for_a blacksmith shop for 
Estimated 


100x105-ft. 
John 


tchison, Topeka & Santa Fé Ry., Topeka, Kan. 
bone. 370.000. C. F. W. Felt, Railway Exchange, Chicago, IIL, 
Ch. Engr. 


Bids will soon be received for a 2-story garage at 9th 
St. and Broadway, Hannibal, Mo., for Thomas L. Anderson. 
Estimated cost, $16,000. M. 8. Martin, Hannibal Trust Bldg., 


Arch. 
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Contract for a garage for Verne Norton, Joplin, Mo., has 
been awarded. Estimated cost, $15,000. 

Contract for 6-story plant to be built at Kansas City, Mo., 
for the Willys-Overland Co., Toledo, Ohio, has been awarded. 
Estimated cost, $250,000. 

Plans being prepared by William B. Ittner, Arch., 9th and 
Locust St., for a.2-story factory for Fred Medart Manufactur- 
ing Co., St. Louis, Mo., manufacturer of steel ladders. Esti- 
mated cost, $40,000. Noted Jan. 27. 

Contract for rebuilding the shops of the Texas & Pacific 
Railway Co., Marshall, Tex., has been awarded. C. H. Cham- 
berlin, Dallas, Engr. Noted Jan. 6. 

Contract for roundhouse and shops for the International 
& Great Northern Railroad Co., San Antonio, Tex., has been 
awarded. Estimated cost between $300,000 and $400,000. O. H. 
Crittenden, 603 Mason Bidg., Houston, Ch. Engr. Noted Jan. 13. 

The San Antonio Machine & Supply Co., San Antonio, Tex., 
has increased its capital stock from $300,000 to 450,000, and 
will enlarge and improve its machine works. 

The Stanford Motor Co., Stanford, Tex., will construct an 
automobile repair shop at Stanford. 

Contract for garage for Kezia Descombes Estate, Chick- 
asha, Okla., has been awarded. 

The Sharpe Motor Car and Body Co., Oklahoma, Okla., 
will build a factory for the manufacture of automobile bodies. 

Bids will soon be received by William Cowe, Arch., 508 
Mack Bldg., for a 3-story garage and sales building at Denver, 
Colo., for Vasso Chucovitch. Estimated cost, $40,000. 


WESTERN STATES 


Beem & Hammerqulist will construct a commercial gar- 
age and machine shop at Filer, Idaho. 

P. Gustavson and John McLarty, Chehalis, Wash., 
construct a plant at Chehalis for the manufacture o 
trucks. 

J. P. Hoerlock, Medford, Ore., plans to construct a com- 
mercial garage and machine shop at Wallowa, Ore. 

Work has been started on the construction of a 6-story, 
120x240-ft. auto depot and repair shop at Bush St. and Van 
Ness Ave., San Francisco, Calif., to be occupied by J. W. 
Leavitt & Co. Estimated cost, $400,000. 

The Superintendent of Schools of Santa Barbara, Calif. is 
in the market for several lathes. 

H. J. Watje, 400 West 60th St., Los Angeles, Calif., plans 
to construct a commercial garage and machine shop at Moneta 
and Slauson Ave., Los Angeles. F. A. Brown, Investment 
Bldg., Los Angeles, is Arch. 


CANADA 


The Louden Machine Co., Guelph, Ont., will build an addi- 
tion to its plant. Estimated cost, $20,000. 

The Automobile Owner’s Association, 108 King St. 
Hamilton, Ont., will construct a garage at Hamilton. 

The Hall Motor Co. will equip a plant at Markham, Ont. 
oe manufacture of motors, motor trucks, ete. E. A. Hal 
s Mer. 

William Kennedy & Sons, Ltd., Owen Sound, Ont., manu- 
facturer of water power equipment, machinery, steel castings, 
etc., has taken over the plant of the old Cramp Steel Co. 
Owen Sound, and will remodel it for the production of steel 
for munition and other purposes. 

The Sudbury Construction and Machinery Co., Sudbury, 
Salute. build an addition to its plant. Estimated cost, 

The Brown oupes & Brass Rolling Mills Co., Toronto, Ont., 
will build an addition to its plant. Estimated cost, $25,000. 

The Sheet Metal Products Co. of Canada plans to construct 
an addition to its plant at 199 River St., Toronto, Ont. 

White & Thomas, 212 Simcoe St., Toronto, Ont., will build 
an addition to their plant for the manufacture of galvanized 
iron products. 

The contract has been awarded for the construction of a 
4-story, 125x130-ft. addition to the plant of the American Can 
Co. at Vancouver, B. C. Estimated cost, $70,000. Noted Feb. 10. 


GENERAL MANUFACTURING 


NEW ENGLAND STATES 


Plans are being prepared by Densmore & Le Clear, Arch., 

88 Broad St., Boston ass., for the construction of a factory 

ro Portsmouth, N. H., for the Morley Button Manufacturing 
oO. ‘ 


The contract will soon be awarded for the construction of 
@& i-story, 77x150-ft. addition to the cotton mill of the 
Davis Mills, Quequechan St., Fall River, Mass. Estimated 
cost, $12,000. 


Fire, Feb. 27, damaged the factory of the Kushion Kom- 
fort Shoe Co., State St., Lynn, Mass. oss, $4,000. 


Plans are being prepared by the Pratt Engineering Co., 
Atlanta, Ga., for the construction of a chemical plant at Med- 
ford, Mass., for the Commonwealth Acid Phosphate Co., Dover, 
Del. Estimated cost, $250,000. 


The Tait Bros. Paper Co. has awarded the contract for 
the construction of a 1-story, 50x100-ft. addition to its factory 
at Bridgeport, Conn. 


The contract has been awarded for the construction of a 
2-story, 60x90-ft. addition to the plant of the New Haven 
Carriage Co. on Water St., New Haven, Conn. 


MIDDLE ATLANTIC STATES 


The Utica Steam and Mohawk Valley Cotton Mills, Utica. 
N. Y., will build a 4-story addition to its factory. 


Fire, Feb. 17 destroyed the plant of the Essex Specialty 
Co., New Providence, N. J.. manufacturer of fire works. 


lan to 
motor 


W., 
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The contract has been awarded for the construction of a 
8-story mill at Riverside, N. J., for William F. Taubel, Inc., 
manufacturer of hosiery. Estimated cost, $25,000. 


The Essex Specialty Co., Berkley Heights, N. J., manu- 
facturer of fireworks, will establish a plant at Stirling, N. J. 


The Bayard Chemical Co., Woodbridge, N. J., plans to es- 
tablish a plant on Prospect Ave. 


The contract has been awarded for the construction of a 
factory at 9th Ave. and Hallowell St., Conshohocken, Penn., 
aoe F. L. Freas, manufacturer of hydrometers and thermom- 
eters. 


The Northampton Silk Co., Easton, Penn., 
struct factory buildings at Ann and St. Joseph St. 
cost between $50,000 and $75,000. 


The International Wood and Paper Products Corporation, 
112 North Calverton Rd., Baltimore, Md., will build an ad- 
dition to its plant. 


SOUTHERN STATES 


The Marion Extract Co., Marion, Va., has awarded the con- 
tract for a new factory. 


Plans are being prepared b 
for a plant at one Point, 
Virginia Hide and Fur Co. Estimated cost, $500,000. 


Swift & Co., Chicago, I1!l.. has awarded the contract for 
the construction of a cold-storage plant at Norfolk, Va. Es- 
timated cost, $25,000. 


According to press reports the E. I. Du Pont de Nemours 
ra Wilmington, Del., plans to construct a plant at Suf- 
olk, Va. 


oe and Bob Sawyers will build a garage at Graham, 
. Va. 


lans to con- 
Estimated 


the Gwathney Engineering Co. 
a. (Norfolk post office), for the 


The contract has been awarded for the construction of an 
ego oO the plant of the Empire Furniture Co., Hunting- 
ton, . Va. 


Bids will soon be received for a 60x140-ft. 
Lumberport, W. Va., for the Mound City Cut 
Moundsville. Estimated cost, $15,000. 


The contract for 2-story garage for the West Morgantown 
Improvement Co., Morgantown, W. Va., has been awarded. 
Estimated cost, $25,000. Noted Jan. 27. 


The Mound City Cut Glass Co., Moundsville, W. Va., will 
oe corrugated iron and frame building. Estimated coat, 


A. C. Summerville plans to construct an 18,000 spindle 
cotton mill at Charlotte, N. C. 


The White Manufacturing Co., Kimesville, N. C., recently 
incorporated, will establish a plant for the manufacture of 
yarn. G. A. Foster, is Pres. 


J. D. Chason and associates are organizing a company 
with a capital of $200,000 to establish a packing plant at 
Bainbridge, Ga. Estimated cost, $150,000. 


The contract has been awarded for the construction of a 
2-story, 130x130-ft. aye refinery for the Hardway Cargill 
Co., Columbus, Ga. stimated cost, $32,796. 


The Merck-Hetrick Manufacturing Co., Gainesville, Ga., 
will install new machinery for the manufacture of hosiery. 
Estimated cost, $17,000. 


The Grantville Hosiery Mills, Grantville, Ga., will build 
additions to its plant. Park A. Dallis Co., Atlanta, Engr. 


The Union Cotton Mills, Lafayette, Ga., plans to install 
one hundred 60-in. looms. 


Brooks Simmons, Statesboro, Ga., is interested in establish- 
ing a packing plant. : 


The Richmond Hosiery Mills, Rossville. Ga., plans to con- 
struct a l-story, 50x100-ft. mill at Soddy, Tenn. 


Plans have been prepared for additions to the plant of the 
rary aa Mills, Chattanooga, Tenn. Estimated cost, 


The Ocoee Woolen Mills, Cleveland, Tenn., recently incor- 
porated, plans to construct a 2-story, 60x100-ft. factory. W. 
H. Durkee, Mer. 


Nood & Co., Nashville, Tenn., will construct a 7-story, 80x 
80-ft. addition to its cold-storage plant. 


The American Woolen Co., Louisville, Ky., will build ad- 
ditions to its plant. 


factory at 
Glass Co., 


MIDDLE WEST 


Fire recently destroyed the pace plant of Zimmerly 
Bros. on Manchester Rd., Akron, Ohio. oss, $35,000. 


Plans are being prenarce for the construction of additions 
to the plant of the Meade Pulp and Paper Co. at Chillicothe, 
Ohio. stimated cost, $150,000. Noted Jan. 13. 
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We have been advised that the American Bromine Co. is 
constructing a plant at Midland, Mich. Walter N. White, 
Englewood, N. J., is Pres. Noted Feb. 17. 


The contract has been awarded for the contraction of a 
l-story, 150x200-ft. lant at Clearing, IIL, for the Smith 
Form-A-Truck Co. oted Feb. 17. 


Bids will soon be received for the construction of a 2- 
story, 90x236-ft. factory at Decatur, Ill., for the E. Z Opener 
Bag Co. Estimated cost, $30,000. Noted Oct. 14. 

Plans have been prepared for the construction of a 4- 
righ 60x200-ft. and 2-story, 40x120-ft. addition to the plant 

e 


of t La Crosse Rubber Mills Co. at La Crosse, Wis. A. P. 
Funk is Gen. Mgr. 


Bids are being received for the construction of a 5-story 


packing plant at New Richmond, Wis., for the Inter-County 
Desa ve Packing Co. Estimated cost, $175,000. Noted 
ec. 23. 


WEST OF THE MISSISSIPPI 


The Nelson Dry Cleaning Co., Ft. Dodge, Iowa, contem- 
pietee uucing a 2-story factory. E. O. Damon, Mason BIidg., 
s Arch. 


The Mason City Mill Work Co., Mason City, Iowa, 
build a 2-story factory at Ist and Jackson Bt. 
ufacturer of sashes, doors, etc. 


The Minnesota Brick Co., recently organized will con- 
struct pant at Minneapolis, Minn. Estimated cost, $500,- 
000. C. E. Luce, Chicago, Ill, is interested. 


Contract will soon be awarded for a plant on Roberts St., 
St. Paul, Minn., for Foot, Schultze & Co., manufacturer of 
boots and shoes. Estimated cost, $500,000. Noted Jan. 20. 


Bids will soon be received by Hartford & Hausler, Arch., 
1611 Pioneer Blidg., St. Paul, Minn., for a 4-story factory on 
9th St., for Maendler Bros., St. Paul, manufacturer of brushes. 
Estimated cost, $50,000. Noted Feb. 10. 


The Northern area Co., will build an addition to its 
plant at St. Paul, Minn. for the manufacture of insulating 
material, for refrigerators, linings for building walls, 
Estimated cost, $50,000. 


The J. C. Teitzel Boot Co., Junction City, Kan., will build 
a factory at Wichita, Kan. 


The Gravel Crushing and Washing Co., Cape Girardeau, 
Mo., contemplates constructing a new plant. 


The Kansas City Paper Co., Kansas erty Mo., will con- 
gtruct a 7-story plant at 7th and May St., Kansas City, Mo. 
Estimated cost, $120,000. 


Plans are being prepared for a 3-story cold-storage plant 
for Marionville-Logan Cold Storage Association, Marionville, 
Mo. Estimated cost, $40,000. J. L. Heckenlively, Landers Bldg., 
Springfield, Arch. Noted Feb. 17. 


The Carr-Twombley Manufacturing Co., St. Louis, Mo., has 
acquired a building which it will equip with wood-working 
machinery for the manufacture of sash, doors and blinds. 


The Glueck Box Co., St. Louis, Mo., will construct a box 
factory at 20th and Washington Ave., St. Louis, Mo. 


H. H. Baird, Mobile, Ala., and associates plan to construct 
a plant at Toyan, Tex., for the manufacture of sulphuric acid 
and to refine sulphur. 


The Wetmore AS Co., will build a cotton gin at Wet- 
more, Tex. Henry Stahl is interested. 


The Mid-Continent Chemical Co., Sand Springs, Okla., will 
pulld a 1-story factory at Sand Springs. Estimated cost, $70,- 


Plans being prepared for oil refinery for Curtis Oil Co. at 
Yale, Okla. Robert Drake, Engr. 


The Great Western Sugar Co., Denver, Colo., contemplates 
constructing a plant at 21st and Blake St., Denver. 


The Nuckolls Packing Co., Pueblo, Colo., has awarded the 
ponerect for a packing plant. Estimated cost, $150,000. Noted 
ct. 


lans to 
for the man- 


etc. 


WESTERN STATES 


R. Bugge, of the Scandinavian American Bank, Marshfield, 
Ore., and Claude Thompson, of the Coos Bay Produce Co., 
LE a are back of project to construct canning plant at 

arshfield. 


F. F. Thompson, E. R. Feurborn and L. L. Andrews, Corona, 
Calif.,, are interested in project to construct a fruit canning 
plant at Corona. 


CANADA 


The St. Maurice Peavey Co. plans to construct a factory in 
the spring at Cap Magdeline, Que. 


The Belgo Canadian Pul and Paper Co., 
Falls, Que., will build an addition to its plant. 


The Imperial Co., Sarnia, Ont., will build a large addi- 
tion to its machine shop. 


The Avon Knitting Co., Erie St., Stratford, Ont., will con- 
struct a 3-story addition to its plant. 


Shawinigan 
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Advertising 


The Classifed Advertising section appears on pages 148, 149, 150, of thts issue and 
will in future appear in the same relative position in the paper. 
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Hill Punlisning eeeeay NEW YORK, MARCH 16, 1916 


The UNIVERSAL 


Ball Bearing Drafting Machine is Practically Ideal 


This Universal Drafting Machine is a perfected product. Among its special 
features are—Ball Bearing Joints, Tubular Rods, Every Working Part Ad- 
justable, Parts Interchange- 

able, Interchangeable Pro- 

tractors and Interchangeable 

Scales. It is practically trou- 

bleproof—a machine of ex- 

treme accuracy, easy, sensi- 

tive motion and great rapidity. 

Write for Catalog giving de- 

tailed information. 


The accompanying view of the 
Link-Belt Co.’s drafting room 
shows some of the 100 Universal 
Drafting Machines used by 
this concern. 


UNIVERSAL DRAFTING MACHINE 
COMPANY 


CLEVELAND, OHIO, 


Co 
Advert ising 
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Immediate Shipment 


The Following List of 


‘High- Power Drills 


High-Speed Steel 


are in stock for immediate shipment 


Diameters in Inches 


5/8 7/8 1 1/8 1 7/16 
They Stand 21/32 +-:29/32,—«1—s«S/32—s«1:«15, 32 
Up Under 43/64 15/16 1 3/16 1 1/2 
23/32 «61/64. —«1—s7/32—1.:«:17/32 
Heavy- 3/4 31/32 1 1/4 1 9/16 
Duty 49/64 11/64 1 9/32 1 19,32 
Service - 25/32 11/32 «1:11/32 «1-5/8 
13/16 11/16 1 3/8 1 41/64 
27/32, -:13/32.—«1:«25/64~=«1-21/32 
1 13/32 


Other sizes not mentioned above also in stock. 
This drill not made in sizes less than 3”. 


Wire or mail your order to Hartford, Conn. 
It will receive immediate attention. 


Pratt &W hitneyCo. Hartford,Conn. 


NEW YORK.............. ...326 Hudson St. ST. LOUIS........... ... 516 North 3rd st 
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DETROIT........ ...... Kerr Machinery Bldg. A ses: DENVER, COLO.. 

CHICAGO gencies: Hendrie & Bolthof! Mfg. & Supply Co. 

W. Washington Blvd. and N. Jefferson St. SEATTLE, WASH....... Hallidie Machinery Co. 
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By W. L. Schellenbach SHELLS—II 453 


A close study of the general question of speed ranges 
for machine tools has led the author of this article to 
the conclusion that the Barth chromatic speed range 1s 
the best yet proposed. Not generally understood by 
machine designers, it is both a simple and an ‘easy 
method of laying out, and the machine-tool drive com- 


By Fred H. Colvin 


The interesting features of making the ogives, or nose 
pieces, and the points, as well as the assembly, var- 
nishing and painting of the complete shell, are covered 
in this installment. A novel gaging method in which 
the shells are turned by power is of special interest. 


pletely covered in this article will clear up any mis- 
conceptions on the subject. The drive shown can be 
adapted to any machine tool ol wk speed variations. 

AMERICAN MACHINIST, Vol. 44 


Although of simple pred a the gages have roved 
effective. AMERICAN MACHINIST, Vol. 44 


MILLING SMALL CONNECTING-RODS 458 
AMERICAN MACHINIST, Vol. 44 


WHY MUNITION CONTRACTS HAVE BEEN DELAYED 445 


By A. B. Hazzard AMERICAN MACHINIST, Vol. 44 PLANNING DELIVERY DATES IN A TEXTILE MA- 


CHINE PLANT 459 
By Arthur O. Berry 


A method by which advance shop work its easily planned 
is outlined in this article. The system has the merit 
of simplteley and should be especially applicable to 
factories where orders for several similar machines 
are in hand at one time and where the machines are 
quickly bullt after being placed upon the erecting floor. 

AMERICAN MACHINIST, Vol. 44 


MACHINE SHOPS IN PRAZIL 461 
AMERICAN MACHINIST, Vol. 44 


HOW TO ESTIMATE DIE WORK 446 
By R. W. Johnson AMERICAN MACHINIST, Vol. 44 


GRINDING COLD CUTTING-OFF SAW 448 
By W. J. Wells AMERICAN MACHINIST, Vol. 44 


HARDENING AND SOFTENING STEELS IN THE SMALL 
SHOP 447 
By John H. Van Deventer 


Practical polnters on the most effective methods of 
hardening and annealing carbon and high-speed steels. 
The use of lead baths, cyanide of potassium and various 
quenching compositions is treated In detail. 
AMERICAN MACHINIST, Vol. 44 


UNUSUAL MOTORCYCLE MUFFLER WORK 463 
By Ethan Viall 


After considerable experimenting, a novel method of 
closing-in muffier tubes in a punch press was developed. 
The problem was complicated by the fact that too rapid 
closing-in resulted in buckling and other troubles. 
The successful solution of a difficult operation in pierc- 
ing holes in the tubes is also prese 


nted. 
BORING PUMP CHAMBERS IN THE DRILLING MA- MERICAN MACHINIST, Vol. 44 


CHINE 449 


By A. N. Patterson AMERICAN MACHINIST, Vol. 44 A DEVICE FOR MARKING SHELLS 464 


By Fred Fruhner AMERICAN MACHINIST, Vol. 44 


SPECIAL SHELL AND FUSE DRILLING AND TAPPING 
MACHINES—I ‘ 465 


Success in munition work has been accomplished under 
two systems—one incorporating simple machines and 
special fixtures; the other, machines designed and built 
especially for the work in hand. The equipment illus- 
trated and described in this article forms an excellent 
example of what can be expected from the use of 
specialized tools. AMERICAN MACHINIST, Vol. 44 


A HANDY DRIVER FOR REMOVING SHELL SOCKETS 49 
By John Dunn AMERICAN MACHINIST, Vol. 44 


JIGS FOR MACHINING DETAIL PARTS OF A TALKING 
MACHINE 450 
By Robert Mawson 


A variety of drilling fixtures on which rapid and ac- 
curate work are produced. Complete designing data 
covering the jigs are given, and the production of 
various parts is included. 

AMERICAN MACHINIST, Vol. 44 


LETTERS FROM PRACTICAL MEN 489 


Two Spiral Broachin Jobs—Neat Millin Fixture— 
Crankpin Repair Job—Making Lignum-Vite_Bush- 
ings—A Tool Holder for Internal Shapin Work— 
Annealing Chains—Keeping Track of Small Tools— 
Fastening Clamping Screw to a Large Clamp—The 


& BEE LING MASUDREL 452 Originator and the Copier—Fractions, Decimals and 
By E. V. Allen AMERICAN MACHINIST, Vol. 44 Millimeters. 

SSION OF PREVIOUS QUESTION 473 

CANADA'S POSITION WITH REGARD TO WAR MATE- pISeY 
nia 452 fob Han Oe cc emective  Biotcetors «for “Machine 

Py) Nd "Tae r a pa 

AMERICAN MACHINIST, Vol. 44 Ways—Grinding Operation Kink for Hardened Rollers— 
Turning a Small Radius—Manufacturing Rifle Cart- 
ridges—Grinding Die-Setting Pins—Methods for Mak- 
MAKESHIFT TAPER GAGE 452 ing High-Speed Steel Go Farther—Painting Small-Shop 


By A. N. King AMERICAN MACHINIST, Vol. 44 Products. 
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Talks With Our Readers 


By the Publisher 


RY ROT is the deadliest 

1) of the species. It be- 

gins at the heart, and, 
unseen, saps the life blood. 


The leaves remain green, and 
the trunk and boughs, to all in- 
tent and purposes, as strong as 
ever. But the strength is only 
apparent—the tree is just a shell 
—a victim of dry rot. 


Dry rot is a very common dis- 
ease In commercial and industrial 


life. 


Ten years ago a firm was the 
big ‘‘It’’ in its field—and is still 
living on the glory of by-gone 
days. 


Dry rot has got it—its product 
is not as good as that turned out 
by the young, growing house; 
its cost of production is 10-years- 
ago high; its selling and distri- 
buting methods outrageously an- 
tiquated. 


And the man who buys from the 
house of faded glory runs a very 
big chance—to put it bluntly-— 
of being “‘stung.”’ 


Advertising is the great vaccine 
for dry rot. 


A firm which advertises con- 
sistently and successfully rarely 
suffers from it. The advertiser 
has to turn the search light of 
self-examination upon himself too 
ruthlessly to labor under any 
false impression of superiority. 


If this superiority is false, he 
has to make it real before his ad- 
vertising campaign will be suc- 
cessful. 


The whole tendency of a vigor- 
ous, well-worked-out advertising 
campaign is invariably to make 
sound both the company adver- 
tising and the product advertised 
—to keep the dry rot out—to 
keep the old firm young. 


UY advertised equipment and supplies, and make sure 
that you are getting the best that the best has to offer. 
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Standardized Machine-Tool Drive 


By W. LL. ScHELLENBACH 


SY NOPSIS—-The complete design of a mach ine- 
tool drive in the form of a lathe headstock, giving 
speeds in a geometric progression with the ratio 
1.4142. Both cone and geared types are shown. 
The drive can be adapted to any machine tool in 
which speed variations are necessary. 


The standardization of machine-tool drives is always 
an interesting subject for discussion, and it has been my 
experience that the more thought one puts into it the more 
advantages can be seen. For some time past I have had 
a thorough knowledge of Carl G. Barth’s ideas of speed 
ranges for machine tools and am quite sure that many 


designers are not entirely familiar with what Mr. Barth 
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FIG. 1. 


is endeavoring to accomplish. One’s first impression of 
M-. Barth's ideal speed range does not have the force 
that comes from better acquaintance with him and his ar- 
guments in trving to bring order out of chaos. 

A short time ago an engineer who had recently designed 
a machine-tool drive was quite confident that his speed 
range was in accordance with Mr. Barth's idea, simply be- 
cause the range was in geometrical ratio. The American 
Machinist has presented Mr. Barth’s method, and there 
should be no excuse for misunderstanding the chromatic 
speed range at this time. For those who have not followed 
the matter closely and may vet fail to understand it— 
and I am sure there are some—L will repeat it briefly. 

The Barth chromatic speed range is based upon the 


square root of 2, which is 1.4142. This increment can also 


he reduced to the smaller increment of 1.189, which is ¥ 2. 


The logarithmic scale gives a number of values, which 
Mr. Barth is endeavoring to have established as stand- 
ard practice in designing speed ranges. ‘They are ap- 
proximately as follows: 4.75, 5.67, 6.75, 8, 9.5, 11.3, 
13.5, 16, 19, 22.6, 26.9, 32, 38, 45.2, 53.8, 64, 76, 
90, 108, 128, 152, 181, 215, 256, 304, 362, 430, 
512. It is my understanding that all speeds must come 
somewhere within this list and correspond with the values 
given, although the increment of change may be any power 
of 1.189. 

After becoming thoroughly familiar with this system. 
the designer will find it a simple and easv method of lay- 
ing out his speed range. We may all just as well as not 
decide on some standard speed range and apply it gen- 
erally. Mr. Barth does not take the arbitrary stand that 
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his method is best, but that something should be adopted 
alike for all. This plan can in no wavy affect individuality 
or limit the designer in other directions. I am favorable 
to Mr. Barth’s range and think it the best vet proposed. 
The principal reason is because the back-gear ratios are 
2, 4, 8 and 16, according to the range used. This point 
looks good to me, because on some classes of machines— 
especially Jathes—the back-gear ratio can be utilized for 
conveniently obtaining coarse leads, something which I 
believe has not before -been claimed for it. 

[ used the Barth chromatic speed range in designing a 
lathe headstock that forms the basis of this paper. I 
show the device as a headstock, although those familiar 
with machine-tool designs will readily see that this method 
shichtly modified can be used on almost any machine tool 
requiring speed changes. The general method of obtaining 
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FIG. 2. 


the speed ranges is the simplest I have ever seen. The 
geared and cone drives can be arranged so that the speeds 
are identical in either case. Verv few gears are used 
in the transmission of the power, and it requires but few 
gears to do the actual speed changing. This fact obvi- 
ates the necessity of using so many hardened gears. 

I have adopted the chromatic speed range and submit 
a number of gear diagrams covering all existing types of 
headstocks of the cone and geared design. Referring to 
A, Fig. 1, it will be noticed that with a two-speed counter- 
shaft running 181 and 256 r.p.m. 12 speeds are obtained. 
This is a three-step cone single back-geared drive. The 
corresponding geared drive is shown at B, Fig. 1. It will 
be seen that the same speeds are obtained as with the 
cone drive, but with a single speed of 448 r.p.m. for the 
driving pulley. Referring to the diagram C, Fig. 1, the 
well-known type of three-step cone double back gear is 
shown. The countershaft in this case has speeds of 215 
and 256 r.p.m., giving a speed range of from 19 to 362 
r.p.m. with the increment of speed change at 1.189. Dia- 
gram D, Fig. 1, shows the same speed range obtained with 
the geared headstock. In this case it will be seen that 11 
gears are used for obtaining 18 speeds, while in the single 
hack gear 9 gears are used for obtaining 12 speeds. 

The gear diagram of A, Fig. 2, shows a four-step single 
back gear, and diagram RB, Fig. 2, shows the same head- 
stock with gearing arranged for obtaining 13 spindle 
speeds with a single speed of driving pulley. It will be 
observed in referring to the table B, Fig. 2, that two com- 
binations of gears are used for obtaining three of the 
speeds. This is done to keep the speed range from exceed- 
ing the necessary limits. It will be noticed that 10 gears 
are used for obtaining the 18 speeds, but it would be 
possible, if the speeds were needed, to obtain 16 speeds 
with this number of gears. 

Diagram (', Fig. 2, shows a four-step double back-gear 
cone headstock giving a speed range of from 8.1 to 362 
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r.p.m. with a single speed of countershaft. Diagram J). 
Fig. 2, shows the necessary gearing for obtaining the 
same speeds in the geared head. ‘I'en gears are used in 
this construction. 

On diagram A, Fig. 3, a five-step single back gear 1s 
shown, giving 20 speeds with a two-speed countershaft. 
Diagram 13, Fig. 3, shows the geared headstock to match 
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this, which gives approximately the same speeds. In 
the last-named diagram 20 spindle speeds are obtained 
with but 11 gears and with but a single speed of the driv- 
ing pulley. 

Other combinations of gearing may be used for obtain- 
ing similar results, but the simplicity of this drive and 
its flexibility in being adaptable for both the cone and 
geared heads make it the simplest I have seen. For the 
purpose of reducing this idea to practice a complete head- 
stock was built and operated under power, and this fact 
should overcome the too frequent objection advanced when 
plans only are shown. In the design of this headstock 
the following points were considered as being vital: (1) 
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but still within the main headstock housing. The spindle 
16 has a flange, the outside diameter of which receives the 
face gear 19, which is threaded to receive the faceplates or 
chuck. A pilot at the front end of the spindle is made to 
receive the bore in the faceplates or chuck, and _ the 
threaded part of the gear does the driving. ‘This arrange- 
ment insures a solid drive direct at the dog or chuck and 
overcomes the tendency of the spindle to vibrate under 
heavy back-geared cuts. The cone-gear sleeve + is bronze 
bushed and runs loosely on the spindle, except when the 
splined clutch 18 engages it and locks it with the spindle. 
The cone gear 4 has a key near its gear, and the cone 
pulley is bored and keyseated to fit the outside diameter of 


FIGS. 4 TO 7. THREE-STEP CONE HEADSTOCK AND DETAILS OF SPINDLE AND GEARING 


Fig. 4—Cone-type headstock with cover closed. Fig. 5—Cone-type headstock with cover open. 
Fig. 7—Headstock showing spindle and speed arm 


spindle removed. 


Sinplicity, or few and easily machined details; (2) stand- 
ardization or interchangeability of cone and geared head 
parts; (3) anti-friction bearings; (-++) hardened gears 
where clashed or meshed under power; (5) oil immersion 
for the geared drive; (6) few gears in mesh under pres- 
sure; (7) outside or direct drive to the faceplate or 
chuck; (8) accessibility of parts; (9) convenience of ob- 
taining speed changes; (10) a fundamental headstock unit 
for both tvpes; (11) optional reverse or brake. 

A general view of the cone type of headstock with the 
cover in place is shown in Fig. 4. In Figs. 5, 6 and 7 the 
tiead casting 1 receives the hinged cover; the face gear 1 
is mounted at the outside of the front spindle bearing, 


Fig. 6—Headstock with 


4. A feed gear 20 is keved to the spindle and forms a 
hearing for the hardened thrust washer 1%. The rear 
end of the spindle has a collar 21 splined to it and a nut 
22 for taking up end thrust. Fig. 6 shows the spindle 
removed and exposes the back gear and the method for 
shifting. 

The back gear 27 revolves in the bearing 11 and is con- 
fined to it longitudinally by a collar 28. The back-gear 
pinion is splined to slide in the sleeve 31, to which is keved 
the back gear 39.) The sleeve 31 takes its bearing in a 
bronze bushing 38. The collar 32 confines the sleeve 31 
against end movement. The cross-shaft 29, Figs. 5 and 6, 
has the arm 12 pinned to it, one end of which engages a 
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bushing 11, the other end having teeth cut upon it to 
engage the rack 14 sliding upon “the rod 30. The rack 
14 has a shoe, or fork, 13 titted to it, to engage the spindle 
clutch. <A guard 10 insures the proper engagement and 
disengagement of the direct and back-geared speeds. It 
will be noticed that these speeds are stamped upon the 
guard. 

Fig. 7 shows the spindle again in place, with the cone 
pulley removed and the sec arm 77 taking its bearing 
on the bushing 38 and on the sleeve 31. The speed arm 
itself is more clearly shown in Fig. 8. This arm is pro- 
vided with a cap 24 secured with screws and contains a 
cone of gears 79, 80 and 81. This cone of gears is hard- 


FIGS. § TO 11. THE 


Fig. S—Headstock speed arm. * 
. 


construction. 
ened and runs on a roller bearing 47 and a pin 78, The 
headstock was built ii accordance with the diagrams of 
A and B, Fig. 1, and is arranged to provide 12 speeds in 
the geared head lathe with bat a single speed of driving 
pulley. The arm 77 spans the gear 39, Fig. 6, and this 
gear meshes with the pinion 79 of the arm. The pins 192, 
103 and the link &3 form a connection between the 
threaded plunger 8f and the arm 77. This arm has only 
a swinging action around the back-gear shaft, for the pur- 
pose of meshing its cone of gears with either of the gears 
52 or 54 on the top cover 40, as shown in Fig. 10. 
Figs. 9 and 10 show clearly the cover used for the 
geared- -head construction and the drawing. Foe. 12, shows 
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Fig. 9—Cover for geared-head construction. 
li—Geared-head construction 
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a section through the bored portion of the cover. The 
outer end of this cover has a flange 42 secured to it by 
screws. This flange receives ball bearing 44, held by nut 
43. The driving pulley 49 is keved to the internal gear 
60 and held in place by the nut 51. A support 74 pro- 
vides a seat for the ball bearing 44’. This ball bearing 
supports the sleeve 56 at the inner end, and the sleeve at 
the outer end is supported by a ball-bearing 45 mounted 
on the stem 99, which is fitted into the sleeve. A_ ball 
bearing 46 supports the internal gear under the friction. 

The tapered part of the internal gear fits into the 
tapered part of the sliding friction gear 66, which is keved 
to the sleeve 56. The sliding of gear 66 is accomplished 


GEARED HEADSTOCK 


10—Inside of cover for geared-head 
complete 


Fig. 


by the toggles 67 and 68. A loose ring 65 is fitted to the 
gear 66 and carrics the pinions 61, which transmit motion 
from the internal gear 50 to the shding friction gear 66 
When the ring 65 is held stationary by the contracting 
band 75.) The sleeve 56 has four kevwavs, which receive 
the sliding shaft of the pinion 52, mounted in a roller 
bearing 48 and also carrving the gear o4. Both gears 
92 and 54 are arranged to mesh with anv one of the three 
gears 79, 80 and SL oon the arm 77. T he shaft 52 is ar- 
ranged to slide longitudinally by means of the carrier 91, 
which has a groove turned in it to receive a block 
mounted on the pin 93 of the crank 92, which is pinned to 
the shaft 95, 
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Referring now to Fig. 10, it will be seen that the 
shaft 95 is revolved by the crank 86, which has a knob 
and pin to determine its proper angular position on thie 
index plate 90. Secured to this index plate is a speed 
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FIG. 12. SECTION THROUGH BORED PORTION 
plate giving a list of speeds. The swinging movement of 
the arm 77 (see Figs. 8 and 10) is obtained by the engage- 
ment of the threaded plunger 84 into the sleeve 85, which 
also carries a crank 86 engaging the index plate 89. 
Fig. 9 shows a lever 72, which is keved to the shaft 71 
passing down into fork 70, the function of which is to 
slide the collar 68 and depress the toggles 67 (Fig. 12). 
Referring now to Figs. 9 and 12, it will be seen that 
when the friction is engaged the drive will be direct with 
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SECTION OF FRICTION PULLEY AND BRAKE 


FIG. 13 


the pullev, but that when this friction is released and 
when the contracting ring 75 holds the pinion carrier 65 
against rotation the power is then transmitted from the 
internal gear to the gear 66 in the opposite direction and 
nt an increased speed. This method is used for reversing. 
Fig. 9 shows the extended end of the lever 72 provided 
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with an adjusting screw 71, which engages the plunger 
76 bearing against the contracting ring 75 

Fig. 13 shows the device with the reverse omitted and 
a brake provided. The same method for operation is used 
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OF THE GEARED-HEAD CONSTRUCTION COVER 


in both cases, B 66 having a disk integral with it for en- 
saging the contracting band 75 in the regular way. 

Fig. 11 shows the geared head complete, the top planed 
off to receive a motor. The center of the pullev shaft has 
been kept as nearly to the top of the headstock as is pos- 


sible, in order to drive from the motor without more 


TABLE OF PARTS IN SCHELLENBACH HEADSTOCKS 
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than one intermediate gear. An accompanying table 
lists the parts used on the cone type, the additional 
number of parts required for the geared type and the 
parts that are interchangeable on both types of head. 
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Why Munition Contracts Have 
Been Delayed 


By A. B. Hazzarp 


There has been much speculation as to why some of the 
old-line concerns that have always been successful in 
former vears have lost large sums of money by taking 
contracts for munitions. In the majority of instances 
it was a case of trving to do the impossible—trying to 
equip a plant with machinery, in 60 to 90 days, to manu- 
facture a high-class product with a class of mechanics 
who had little or no experience in precision work. Some 
companies went so far even as to buy badly worn second- 
hand machine tools and lost time and money in overhaul- 
ing them. Ina number of cases the banks absorbed plants, 
took on war contracts, placed inexperienced men in the 
management and manipulated the stock to suit. 
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Estimating from a drawing, without giving the proper 
consideration to the material, has been a very serious draw- 
back. The automatic-machine time on standard bar stock 
was found to.be from 50 to 75 per cent. faster than was 
possible with the special stock necessary to make muni- 
tions. This is due to its being much harder, especially 
where bar brass is used. As a result, in many cases it was 
necessary to purchase more modern tools—a fact that was 
discovered only after serious loss of time, which proved 
very expensive. 

Consider the true conditions of the plant before taking 
on the war contract; realize that every man was thoroughly 
familiar with the line-up of tools, knew where all fixtures 
were located and how to help himself with the usual 
accessories. It took a long time to get this organization—- 
years, In some cases. ‘Ihen imagine calling in the super- 
intendent and foreman and telling them that they must 
prepare to make munitions; that orders for so many hun- 
dred thousand shells have been taken, with a guaranteed 
delivery of 4,000 or 5,000 per day after such a date, 
probably 60 to 90 days later. Such action presents more 
of a problem than many realize. It involves a new line 
of work, high-class material and a refined product—an 


' impossible combination in many cases. 


a 
How to Estimate Die Work 
By R. W. Jounson 


In many factories handling punch and die work in more 
or less limited quantities the cost of the punch and die 
has to be written off on the first contract received for 
the parts for which these tools are made. Further, many 
times no systematic attempt is made with reference to 
the preparation of the estimate, with the result that some 
jobs are taken at an actual loss instead of at a profit, as 


THE PART TO BE MADE 


would be the case if the estimating had been done in such 
& manner as would place before the proper official all 
the information on the subject for which the estimate was 
prepared. This question is of particular importance when 
the metals worked are brass, copper or silver. 

A concern handling a considerable quantity of miscel- 
laneous work of the above character, generally in limited 
quantities, was having trouble with its estimating methods 
and decided to place all estimating in the hands of the 
engineering department, but arranged so that details of 
each estimate made would become a matter of record to 
which reference might be made, should future occasion 
Tequire. With this end in view the purchasing depart- 
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ment was instructed to prepare and send to the chief 
engineer on the first of each week a memorandum giving 
in detail the prices of all materials used in the production 
of the various articles, so that the matter of material 
costs would be on a safe and sure footing and no errors 
on this score would creep in. 

The chief engineer then worked out a method of mak. 
ing and recording his estimates, such as is shown in the 
accompanying table. This gives full and explicit details 
of every step to be taken, from the cost of the ray 


DATA AND ANALYSIS OF DIE WORK 


Area of blank, 0.328 sq.in. 

Area of waste, 0.366 sq.in. 

Area of whole piece, 0.694 sq.in. 

Material, No. 17 B. S. gage strip copper, soft, 1% in. wide, 
to be bought in rolls. 

Weight, 2.05 lb. per sq.ft. : 

Material per 1,000 blan 8, 84.27 lin.ft. 

Material per 1,000 blanks, 9.635 Ib. 

Weight per 1,000 blanks, 4.5 Ib. 

Weight of waste, 5.2 Ib. 

Cost of material per 1,000 at $0.28, $2.69. 

Credit for 5.2 lb. scrap at $0.19, $0.99. 

Material cost per 1.000 blanks, $1.70. 

Estimated cost of blanking die, $65. 

Daily production, estimated 50,000 to 60,000 at $2.50 per day. 

Estimated cost of forming die, $25. 

Daily production, estimated, 6,000 at $1.25 per day. 

Cost per 1,000: 


Actual labor, DIANKING: etococta is oe sland pecans $0.042 
Actual labor, forming ..................00000000000° 20 
Total direct labor.......... 0. cece cece cece cccceeee $0.242 
Factory expense at 100 DOP CON tig ia eee dk owas 242 
Material cost). oe 0040s cceus sc8 aqlhcee ole ee 1.70 
TOUAY, 26 cision Sheacene gids acee ates we cea yed oon ee $2.184 


Percentage of labor to material, 15 per cent. 
Remarks—From the above analysis it will pay to study the 
cutting weight of the blank in order to make any substan- 
tial cost reduction. : 
material, including the making of the tools, to the over- 
head to be charged on getting out the product. In the 
illustration is shown a detail of the part to be made. 
The success that has resulted from the introduction of 
this improvement in the concern’s estimating methods 
and the measure of satisfaction that has resulted from 
its use for some time past, not only on the part of the 
engineering staff, but on the part of the office as well, 
show that accurate, reliable and permanent records are 
well worth their preparation and careful filing, in the 
small factory as well as in the large plant. 


3% 
Grinding Cold Cutting-Off Saw 
W. J. WELLS 


When a saw jumps and kicks and refuses to cut as it 
should, it is not always dull, as might be suspected. We 
had a saw that did this when it was quite sharp. After 
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CORNERING COLD CUTTING-OFF SAW TEETH 


trying several different ways of grinding, we tried a 
nering cach alternate tooth, and the difficulty was ended. 
This was five years ago, and I have never seen "V5 
ground like this give trouble. 
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Hardening and Softening Steels 
in the Small Shop 


By JouHn H. Van DEVENTER 


SY NOPSIS—This article throws light on some 
right and some wrong ways to harden and anneal 
carbon and high-speed steels, The use of lead baths, 
cyanide of potassium and vartous quenching compo- 
sitions ts treated in detail. 


To take his diploma as an all-round sinall-shop ma- 
chinist, a man must, in addition to many other require- 
ments, be a fair blacksmith and a first-class tool hardener. 
The average small-shop owner cannot afford such a luxury 
as a tool specialist and may perhaps consider himself 
lucky that he cannot. The idea of specialization has been 
carried too far. If specialization were the real and ul- 
timate object of man, we should be built differently. Some 
of us would have nothing but noses—we should do the 
smelling for the community: others would be exclusive 
specialists at seeing, and others at hearing. As it is, we 
are all constructed very much alike and evidently intended 
by nature to do many things well, although the teachings 
of the “superspecialists” would make us believe to the 
contrary. 

Judging by the number of inquiries received by the 
Ameruwan Machinist for information, the hardening and 
annealing of steels is a matter that is worth presenting 
to small-shop readers. Like a good manv other subjects, 
different parts of it have been presented from time to 
time, dispersed over a number of volumes and a number 
of issues—each one bearing its share of information. In 
one or two articles on this subject I will try to gather 
together the most important things to be known and done 
in connection with hardening and annealing, especially 
from the viewpoint of practicability for use in the small 
shop. 


MEeEtTHODs OF HEATING FOR HARDENING AND TEMPERING 


The various ways of heating steels group themselves 
into three distinct divisions: First, in the open fire, in 
which the piece to be heated is exposed directly to the 
fuel. This scheme. the oldest. the best known and the 
commonest, is the one followed in ninety-nine shops out of 
a hundred. The blacksmith forge as a hardening and tem- 
pering appliance is as well known in the large shop as in 
the small one, and provided care is taken to use fuel free 
from sulphur and phosphorus and to build the fire deep 
enough so that the heated metal is not exposed to the 
direct blast, good results can be obtained. In using the 
open fire the degree of heat must be gaged by color, 
which is a disadvantage of this method of heating. While 
it may give best results some of the time and good results 
most of the time, it will not give best results all of the 
time, such as are assured when the degree of heat can be 
accurately measured and controlled. 

The second classification of heating devices may be de- 
scribed as closed retorts or furnaces, in which the piece 
is protected not only from drafts, but also from attacks 
by the gases and chemical elements in the fuel. The size 
of such an outfit may vary from a muffle capable of being 
juggled about in one hand to a gigantic furnace. When 


a furnace of this type is fired by oil or gas and is provided 
with a pyrometer, such as described on page 95, the heat 
may be closely regulated. I must not forget to mention 
in this class the electrically heated furnace, which is no 
doubt the most accurately controlled of any and which 
is largely used by makers of high-grade small tools as a 
means of heating their product. 


HEATING THE WorkK IN A Hot Batu 


The third class of heating appliances may be indexed 
under the name “Bath,” although quite different from 
the Saturday night bath of the small-shop man. It may 
consist of a pot of melted lead, of melted salt, of potas- 
sium cyanide, of sand or of heavy oil. These are of 
course hot baths, as distinguished from the quenching or 
cooling baths, which will be mentioned later. The ad- 
vantages of a bath of this kind are easilv obtained in the 
small shop by placing upon the forge a crucible or an 
iron kettle containing the bath material. A better way to 
heat it and one that allows for regulation is by means of 
a gas or crude-oil burner. 

The reason for uniformity of temperature in harden- 
ing steels may not be fully understood; and when not. 
it is difficult for one to realize the importance of main- 
taining a uniform temperature. In its action, when heated. 
steel somewhat resembles water. Just as heated water 
reaches a point where it boils and changes into steam, 
stec] heated sufficiently reaches a point where its particles 
are changed in their nature and relation. On _ being 
cooled to a temperature a little lower than the first the 
particles will change back again. 

These temperatures are called the “critical points” of 
the steel and vary with different percentages of carbon. 
The proper hardening temperature ts from 30 to 50 deg. 
above the first critical point. The ideal temperature would 
be exactly at this point, but allowance must be thus made 
for cooling in the interval of time before quenching. <A 
table showing these temperatures is given for various per- 
centages of carbon, and it will be noticed that the higher 
the carbon of the steel the lower this critical temperature 
becomes. 

Steel has a peculiar property of losing its power of 
attracting a magnet when the critical point is reached, and 
this fact is taken advantage of by some small-shop owners 
who do not have pyrometers. A magnetic compass is 
applied to the piece of heated steel: and when the needle 
ceases to be attracted by it. the shop man knows that the 
critical point has been reached. 


HARDENING AND ANNEALING TEMPERATURES FOR 
CARBON STEELS 


Per Cent. Carbon “Points” Deg. F 
0.10 10 1,616 

0.20 20 1,562 

0.30 30 1,535 

0.40 40 1,508 

0.50 50 1,492 

0.60 60 1,481 

0.70 70 1.476 

0.80 to 1.6 80 to 150 1,472 


The nearer to the critical point that the small-shop 
man is able to quench a piece of steel, the finer will be 
its grain. Its hardness and toughness will also reach a 
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maximum under these conditions. Over and under this 
point the grains become gradually coarser, and the hard- 
ness decreases. 

One thing to remember in heating stecls for harden- 
ing is to keep the temperature “going up” until the crit- 
ical point is reached. In other words, it will not do 
to go above this point and let the temperature drop before 
quenching. Apparently it is necessary to keep the tem- 
perature moving in one direction, 1n order not to impede 
traffic among the busy molecules of the heated bar. 
While this is true, it is equally true that fast heating must 
be avoided. A piece of steel is often heated so quickly 
that the outside only is in its proper critical condition. 

Every mechanic who has had anvthing to do with the 
hardening of tools knows how necessarv it is to take a 
cut from the surface of the bar that is to be hardened. 
The reason is that in the process of making the steel its 
outer surface has become decarbonized. This change makes 
it low-carbon steel, which will of course not harden. It 
is necessary to remove from ,'; to 14 in. of diameter on 
bars ranging from 1% to 4 in. 

This same decarbonization occurs if the steel is placed 
in the forge in such a way that unburned oxygen from 
the blast can get at it. The carbon is oxidized, or burned 
out, converting the outside of the steel into low-carbon 


steel. The way to avoid this catastrophe is to use a 
deep fire. Lack of this precaution is the cause of much 


spoiled work, not only because of decarbonization of the 
outer surface of the metal, but because the cold blast strik- 
ing the hot steel acts like boiling hot water poured into 
an ice-cold glass tumbler. The contraction sets up stresses 
that result in cracks when the piece is quenched. The 
next time vou harden a milling cutter and have some of 
the teeth crack off, keep this suggestion in mind. 


PREVENTING DECARBONIZATION OF TAPS AND REAMERS 


It is especially important to prevent decarbonization in 
such tools as taps and form cutters, which must keep 
their shape after hardening and which cannot be ground 
away on the profile. For this reason it is well to put 
taps, reamers and the like into pieces of pipe in heating 
them. The pipe need be closed on one end only, as the 
air will not circulate readily unless there is an opening at 
both ends for a “draft,” so to speak. 

Even if used in connection with a blacksmiths’ forge 
the lead bath has an advantage for heating tools of com- 
plicated shapes, since it is easier to heat them uniformly 
and they are submerged and away from the air. You must 
remember, however, that unless the metal is stirred, the 
temperature of such a bath is not uniform. And always 
remember to use powdered charcoal as a covering for the 
top of the lead pot. Some may ask why it is necessary 
to repeat such a simple precaution, but a prominent firm 
making shrapnel ineurred much expense for wasted lead 
until someone suggested the use of charcoal. <A lead 
bath may be used at temperatures between 620 and 1,150 
deg. F. Beyond this there will be much’ waste by evap- 
oration. 

To secure proper hardness, the cooling or quenching of 
stecl ig as important as its heating. Quenching baths 
vary in nature, there being a large number of wavs to cool 
a piece of steel in contrast to the comparatively few 
ways of heating it. 

Plain water, brine and oil are the three most common 
quenching materials. Of these three the brine will give 
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the most hardness, and plain water and oil come next. 
The colder that any of these baths is when the piece is 
put into it the harder will be the steel; but this does not 
mean that it is a good plan to dip the heated steel into a 
tank of ice water, for the shock would be go great that. 
the bar would probably fly to pieces. In fact, the quench- 
ing bath must be sometimes heated a bit to take off the 
edge of the shock. 

Brine solutions will work uniformly, or give the same 
degree of hardness, until thev reach a temperature of 150 
deg. F., above which their grip relaxes and the metals 
quenched in them become softer. Plain water holds its 
grip up to a temperature of approximately 100 deg. F.; 
but oil baths, which are used to secure a slower rate of 
cooling, may be used up to 500 deg. or more. A compro- 
nse 1s sometimes effected by using a bath consisting of 
an inch or two of oil floating on the surface of water. 
As the hot steel passes through the oil, the shock is not as 
severe as if it were to be thrust directly into the water; 
and in addition, oil adheres to the tool and keeps the water 
from direct contact with the metal. 

The old idea that mercury will harden steel more than 
anv other quenching material has been exploded. A 
bath consisting of melted cvanide of potassium is useful 
for heating fine engraved dies and other articles that are 
required to come out free from scale. One must be care- 
ful to provide a hood or exhaust svstem to get rid of the 
deadly fumes coming from the cyanide pot. 


EASING OFF THE INTERNAL STRESSES 


Work quenched from a high temperature and not after- 
ward tempered will, if complex in shape, contain many 
internal stresses, which may later cause it to break. They 
may be eased off by slight heating without materially less- 
ening the hardness of the piece. One way to do this is to 
hold the piece over’a fire and test it as Mrs. Small-Shop 
Man tests her hot flatiron—with a moistened finger. An- 
other way is to dip the piece in boiling water after it has 
first been quenched in a cold bath. Such steps are not 
necessary with articles which are afterward tempered 
and in which the strains are thus reduced. 

In annealing steels the operation is similar to harden- 
ing, as far as heating is concerned. The critical tempera- 
tures given in the table are the proper ones for annealing 
as well as hardening. From this point on there is a differ- 
ence, for annealing consists in cooling as slowly as possible. 
The slower the cooling the softer will be the steel. 

Annealing may be done in the open air, in furnaces, in 
hot ashes or lime, in powdered charcoal, in burnt bone, in 
charred leather and in water. There is surely some range 
of choice for the small-shop man when it comes to doing 
this work. Open-air annealing will do as a crude measure 
In cases where it 1s desired to take the internal stresses 
out of a piece. Care must be taken in using this method 
that the piece is not exposed to drafts or placed on some 
cold substance that will chill it. Furnace annealing is 
much better and consists in heating the piece in a furnace 
to the critical temperature and then allowing the work 
and the furnace to cool together. 

When lime or ashes are used as materials to keep air 
away from the steel and retain the heat, they should be 
first heated to make sure that thev are dry. Powdered 
charcoal is used for high-grade annealing, the piece being 
packed in this substance in an iron box and both the 
work and the box raised to the critical temperature and 
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in this way, 
tained in the bone. Charred leather is the best annealing 
material for high-carbon steel, because it prevents decar- 
bonizing taking place. 

Water annealing consists in heating the piece, allowing 
it to cool in air i 
black and then immediately quenching it in water. hig 
plan works well for very low-carbon 
steel; but for high-carbon steel what is 
known as the “double annealing treat- 
ment” must be given, provided results 
are wanted quickly, as is usually the 
case with water or oil-bath annealing. 
The process consists of quenching the 
steel in water or oil, as in hardening, 
and then reheating it to just below 
the critical point and again quenching 
it in oil. This process retains in the 
steel a fine-grain structure combined 
with softness, Large pieces of steel 
should be rough-turned before anneal- 
ing. It will not be necessary to say 
anything about color tempering, this 
being a subject familiar to all. In 
drawing temper, however, the color is 
not the only gage that can be used. One of the best 
is a thermometer in a bath of heavy oil having a 
flash point between 500 and 600 deg., which will take 
care of all the tempers up to that corresponding to dark 
blue. The steel is first preheated slowly in a fire or 
furnace, as it might crack if plunged immediately into 
the hot oil. 

In hardening high-speed steel the main requirement is 
to get the cutting edge hot enough. The air blast for 
cooling is going out of fashion and an oil bath igs taking 
its place, which will be good news to the small shop that 
has no air compressor. Lathe and planer tools are usually 
left in their quenched condition for use, not being tem- 
pered or drawn. More complicated and expensive high- 
Speed steel cutters are somewhat insured against break- 
age by drawing the temper slightly. Milling cutters are 
drawn to 400 deg. F., drills and reamers to 450 deg. and 
taps and dies are let down a little farther, not, however, 

reaching 500 deg. 


TO BE MADE 
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Boring Pump Chambers in the 
Drilling Machine 


By A. N. Patterson 


In the illustration, Fig. 1, is shown a pump-chamber 
pocket that was bored in a drill press. The top flange 
was faced, drilled and tapped before the boring was done. 
This was permissible, as the pockets had no relation one to 
the other, and the distances between centers of the cham- 
bers did not have to be absolutely accurate. 

In Fig. 2 is shown the arrangement of tools for all op- 
erations. 4 is a plate to hold the guide bushing B; 
this plate was secured to the top flange by capscrews in 
the tapped holes. The method of operation is as follows: 
The boring bar in the spindle of the drill press is raised 


FIG. 1. THE HOLE 
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the plate, and the boring commenced. 

A roughing and finishing cutter was used for each 
diameter to be bored. The dimensions of the bar and 
bushing were such that the bushing would enter the plate 
before the cutting commenced, so that the bar was al- 
Ways guided when boring. 


The tool used for chamfering the bottom of the hole is 
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FIG. 2. ARRANGEMENT 


OF TOOLS 


FIG. 3. THE CHAMFER.- 


ING TOOL 


shown in Fig. 3. In doing this operation the bushing 
was raised clear of the plate and the boring bar and 
tool inserted eccentrically in the hole, to permit it to enter. 
The bushing was then forced into the plate, centering the 
bar, and by feeding upward the hole was chamfered. 


A Handy Driver for Removing 
Shell Sockets 


By Joun Dunw 


The accompanying sketch shows a very handy driver 
for removing the brass socket from an 18-lb, shrapnel 
shell in order to correct the Weight or put on a new 
socket. 

The shell is first heated to break the solder joint between 
the brass socket and the tube. The plug is then screwed 
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SHELL-SOCKET REMOVER 


in. Tightening the nut on top expands the plug; then 
by the use of a large wrench the socket may be backed 
out. This driver will not harm the socket, which may 
be put back in the ordinary way, and it makes an other- 
wise nasty job very easy. 
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Jigs for Machining Detail Parts of 
a TalKing Machine 


By Ropert Mawson 


SYNOPSIS—The jigs here shown and des: rtted 
are of a simple character, but are giting satisfac- 
tion. Those used in drilling the top and bottom 
plates are designed fora multiple drilling machine, 
thus enabling quick production of parts. In the 
jig used for the winding crank an adjustable stop 
plate makes possible any necessary adjustments. 


In this article are shown some of the jigs used by the 
Rex Talking Machine Corporation, Wilmington, Del., 
in manufacturing its machines. It will be observed that 
the tools are of somewhat simple design, as the parts 
machined are not of a complicated nature. However, 
these tools have been found to give satisfaction both as 
regards the quality and quantity of work produced. 


FIG. 3 Piece 


It will be observed that when machining the top and 
bottom frames, Figs. 1 and 6 respectively, “the operation 
is performed in a multiple-spindle drilling machine. This 
enables the machining time to be cut to the lowest liniit, 
and at the same inte accurate results are obtained, as 
after the drill spindles have been once set correctly the 
drilling operation is of the simplest and requires a mini- 
mum of attention. 

In drilling the holes in the edge of the top frame a 
simple yet effective jig is used. “After the casting has 
heen located in the jig by means of dowels fitting in 
previously machined holes a swinging strap and screw 
bearing on the piece holds it securely. The jig for the 


winding crank is provided with an adjustable stop, so that 
the hole may be kept in the correct position in the event of 
the length of the crank forging varying in any degree. 


F!IG.9 


JIGS USED IN MACHINING DETAIL PARTS OF A TALKING MACHINE, WITH WORK SHOWN IN POSITION 


FIGS. 2 AND 2-A 


Operation—Drilling holes in face of top frame, Fig. 1. The 
casting is located by stop pins, being forced against them by 
knurled-head screws on the oppasite sides. The screw A holds 
the casting down securely. Two straps hold the jig rigidly 
on the drilling-machine table. | 

Holes Machined—-Iour No. 12 drilled, two No. 


three No. 15 drilled, one No. 33 drilled, one ™ 
one /ay-in. drilled. 


24 drilled, 
mein. drilled and 


FIGS. 3 AND 3-A 


Operation—Drilling holes in edge of top frame, Fig. 1. The 
casting is located by dowels that fit into holes drilled in the 


previous operation. Cover A is then swung over and the 
screw B, being tightened, holds the casting securely in the 
jig. 


Holes Machined—Two No. 33 drilled. one %-in. drilled, 
No. 32 drilled, one '/,,-in. drilled and one "/.y-in. drilled. 


one 


FIGS. 5 AND i5-A 
Operation—Drilling holes in winding gear, 


The 
piece is located in the jig by fittins: it into a machined hole. 
After one hole is machined, a drill is put through the bushing 


Fig. 4. 


into the hole, as shown, to hold the part in alignment. 
Holes Machined—Two No. 43 drilled. 


FIGS. 7 AND 7-A 


Operation—Drilling holes in bottom plate, Fig. 6. The 
rough casting is.located against pins, being forced against 
them with Knurled-head screws on the opposite side. The 
screw A is then tightened to hold the casting securely. 

Holes Machined—Forr No. 12 drilled and three No. 24 
drilled: 


FIGS. 9 AND 9-A 


Operation—Drilling hole in winding crank, Fig. 8. The 
part is pushed back against the plate A and held in position 
by the plate B, which is swung over. 

Holes Machined—One No. 43 drilled. 
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A Riveting Mandrel. 
| By E. V. ALLEN 


A special riveting mandrel, used to hold motor starting 
bodies while riveting in the field plates, is illustrated in 
Figs. 1 and 2. This device is used in the shop of the 
Disco Electric Starter Co., Detroit, Mich. Fig. 1 shows 
a body in place, with two of the rivets to be headed over 
at A and B. One of the bodies, turned to show the 
inside, may be seen at C’. 

Fig. 2 shows the mandrel with the work removed. Here 
two steel plugs are set in at D and £ for the heads of the 
rivets to rest on. The body is slipped over the mandrel 
until the rivets rest on these plugs, then the plug F is 


FIGS. 1 AND 2. RIVETING MANDREL WITH AND WITHOUT SPECIAL 
MOTOR WORK IN PLACE 


forced downward by means of the short lever G, operated 
by the foot treadle 77. As the foot treadle is forced down, 
it is held from flying up by a ratchet and dog on the 
floor. When it is desired to release the treadle, the lever 
I is kicked back, and the treadle is carried up by the 
springs J. The plug F is backed by an eccentric that 
forces it out as the lever G is moved downward. At K 
is shown a heavy rivet set for rounding over the ends of 
the rivets after they have been hammered down. 
& 
Canada’s Position with Regard 
to War Materials 


With the exception of recruiting soldiers and financing 
the war there is nothing that has concerned the Canadi- 
ans to a greater degree than the production of ammuni- 
tion and the other necessitics of war. In the actual 
manufacture of munitions Canada has done far more, and 
far better, than was expected. The manufacturers have 
accommodated themselves to entirely new conditions and 
lines of manufacture with a facility that is a surprise 
to mechanics who are familiar with labor conditions on 
both sides of the international border. 

Great credit is also due to the financiers. There has 
been no difficulty in obtaining money from them in almost 
any amount for legitimate manufacturing enterprises. 
It is all very well to say that the financiers are looking 


MACHINIST 


Vol. 44, No. 11 


to their own interests. Of course they are; but there 
are many cases where the backers of such concerns have, 
after writing off a moderate profit, voluntarily given the 
balance to the Government. There are so many such 
instances that this order of things can be considered the 
rule. The successes of these enterprises may have the 
salutory effect, after the war, of making the men with 
money less timid and much more willing “to take a 
chance” than they have been in the past. 

The men who have done the actual work have benefited 
materially in more ways than one. They have earned 
good wages, for which they have turned in much and 
good work; but beyond this there are many so-called un- 
skilled men who have learned at least some of the rudi- 
ments of trades that call for skill— 
and skill is an asset of value to any 
nation. 

Just how much has been done by the 
Canadians in the way of munitions 
manufacture is not known to the gen- 
eral public, but a few of the facts will 
at least help to a better understanding 
of the matter. 

The Imperial Munitions Board has 
issued orders in Canada for 22,800,000 
shells of various sizes, chiefly from 3 in. 
to 6 in. in diameter. In the aggregate 
these shells have a value of §$282,- 
000,000. If the orders for cartridge 
cases, primers, forgings, frictions tubes, 
etc., be added, the total will reach 
$303,000,000. For this work, up to 
the end of 1915, $80,000,000 was paid 
out. The monthly output is now valued 
at more than $30,000,000. At this 
writing there are 422 plants working 
directly on war orders. Tow many 
more plants or how much _ employ- 
ment is indirectly due to them is difficult to estimate. 
The War Purchasing Commission, which is separate 
from the Munitions Board, is the second largest buying 
agency in the western hemisphere, if not in the world. 
today. This body has nothing to do with the purchase of 
shells, but it does deal in every other requirement of the 
army. Its purchasing schedules cover over 5,000 different 
articles. The appropriation for the year just past 
amounted to $100,000,000. 

It is safe to estimate that, if the war continues through- 
out 1916, there will have been spent on war supplies in 
Canada in 1915 and 1916 more than $500,000,000. 

& 


MaKkeshift Taper Gage 


By A. N. Kina 


In the course of job work we often have brought in 
broken axles on which there are taper fits. It is rather 
hard to get them accurate by ordinary measuring, and 
we seldom have the part with the taper hole in it, so that 
we can trv the two together. The following method is 
used : 

The taper part is laid against one jaw of a planer vise 
and the opposite jaw brought up against the taper and 
clamped. The new tapers are then turned until they fit 
into the opening between the jaws and enter to the proper 
depth. 
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120-Millimeter 


Serbian Shelis--II 


By Frep H. CoLvin 


SYNOPSIS—Making the ogives, or nose pieces, 
and the points, as well as the assembly, varnishing 
and painting, has many interesting features. 
Threading is done both wn Jones & Lamson turret 
lathes and by hobbing, both methods proving 
satisfactory. Rethreading by power ts also a 
feature on the points, which are largely the product 
of the automatic. Turning the shells by power to 
try the gages introduces a somewhat novel feature 
in gaging methods, while many of the gages them- 
selves are interesting from their simplicity and 
effectiveness. 


The ogive, which is the French term for the nose, or 
“pointed arch,” comes in the shape of a forging weighing 
about 15 Ib. The first operation is to drill a 114-in. hole 
through the ends, a three-spindle Barnes gang drill being 
used for this purposes, as shown in 
Fig. 21. One man handles about 4 
pieces per hour on this machine. 

The second operation Fig. 22, forms 
the inside, turns the outside, and 
threads for screwing into the body of 
the shell. This operation is performed 
on a Jones & Lamson machine, its 
threading attachment proving very sat- 
isfactory for this work. The produc- 
tion is 20 for a 10-hr. day. 

Two alternate methods of boring the 
ogives are shown in Fig 2:3. Both are 
on Bullard vertical lathes, the differ- 
ence being in the method of using the 
forming cam. In the first, at the left. 
the boring was done by the side head, 
the cam being placed at A, as shown. 
This formed the inside of the ogive as 
the side head was fed down. 

The second method is an improve- 
ment over this, as by placing the cam 
<o as to utilize the boring tools in the turret it leaves the 
side head free to turn the outside for the thread at the 
same time. The difference in these methods is seen in the 
production times. For 150-mm,. ogives the first way 
required about 21% hr. each; and the second, 35 min. 

For the third operation, Fig. 24, also performed in a 
Jones & Tamson machine, the ogive is held in a special 
chuck having a steel ring fastened to its face and threaded 
to receive the large end of the ogive. After it 1s screwed 
in place, the three inside jaws grip it firmly, while the 
outer ring not only centers it, but also prevents distortion. 

The small end is then bored out, enlarging the drilled 
hole to the proper size; a recess is cut for the end of the 
thread and the outer end faced to length. 

The fourth operation threads the hole in the point, a 
epecial thread-hobbing fixture being used, as shown In 
Fig. 25. The hob runs 225 r.p.m., while the work turns 


ePrevious installment appeared on page 39%. 
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1 revolution in 2 min. This gives a production of 9 


per hr. 

The fifth and last operation, Fig. 26, rough-forms the 
ogive on a Prentice geared head lathe, using a form at 
the back of the carriage. The inspection is then made 
before the ogive goes to be assembled for final turning. 

The point, or cap, that protects the thread in the 
ogives so that the fuse can be screwed in without difficulty 
is made from bar stock. This usage is an interesting 
variation from the brass, zinc and wooden caps that are 
now employed for this purpose. These points are turned 
from 2, bar steel on Grid- 
ley 444-in. automatics. The 
first operation is shown in 
Fig. 27, together with the 
tool layout, the production 
being 5 per hr. The side 
wrench slots are then milled, 


OPERATION 1: OGIVE—DRILLING 
Machine Used—Barnes gang drilling machine. Special Fixtures—Holding 


FIG, 21. 


chucks, Gage—No.e. Production—s per hr. 


the point being held in a split chuck on a small hand 
miller, as in Fig. 28, and indexed in two positions, so that 
the end mill can cut the desired slot, the depth being deter- 
mined by a suitable stop. The production here is 25 
per hr. 

The cone end of the point is shaved on a Bardons & 
Oliver hand turret at the rate of 20 per hr., the point 
being held in a serew chuck and a single tool used in the 
cross-slide for this purpose, as in Fig, 29. 

Then comes the rethreading, which, instead of being 
done by hand, as in most cases, is handled on a vertical 
drill, as shown in Fig. 30 (spring prong) dies are used 
in the drilling-machine spindle, while the point to be 
rethreaded rests inca suitable pocket ma holding fixture 
on the table. The cap is prevented from turning by two 
studs that fit the wrench slots. 

No difficulty seems to be experienced in catching the 
thread, a tapping head being used for reversal. It is also 
easy to prevent the die going on too far, by simply lifting 
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FIG. 22. OPERATION 2: OGIVE FORM INSIDE AND 
THREADS 

Machine Used—Jones & Lamson. 

Special Fixtures—Chuck jaws. 

Gages—A, thread diameter; B, recess for thread; C, length of 
thread; D, depth of bore; E, form of bore; diameter of 
annular groove; G, depth of annular groove; H, operation 
gage for groove. 

Production—1% to 2 per hr. t 

the whole spindle so that the prongs do not engage, allow- 

ing the point to revolve with the die. This method is 

certainly easier than rethreading by hand, even though 
the production may not be as much higher as might be 
imagined. In this case it is 22 to 25 per hr., but it must 
be remembered that these points are of steel and that the 
thread is nearly 2 in. in outside diameter. The points 
are then inspected and go to the assembling department 
to be varnished inside preparatory to being screwed into 


place on the otherwise completely assembled _ shell. 
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Going back to the shells once more, we find them now 
ready to have the ogives screwed solidly into place. This 
work is done by hand while the shell itself is held in the 
vise of a clamp, shown In Fig. 31, which is mounted on a 
stand so as to be of convenient height. The shells are 
clamped in this vise by means of the cam shown, the 
ogives started in by hand and the assembling plug screwed 
into the nose of the ogive. 

This plug consists of a central stud squared at one end, 
threaded at the other and having a thrust collar against 
which the ball thrust, shown, bears. The ball thrust is 
held in position by the three side fingers with hooked 
ends so that it is perfectly free to move. The stud is 
screwed into the nose of the ogive, and the ogive itself is 
forced into the shell by a large ratchet wrench fitting on 
the squared end of the plug. 

These parts must be forced together very tightly, both 
on account of the necessity of their being virtually one 
piece of metal and on account of the difficulty of varnish- 
ing in case they are not. The latter difficulty comes from 
the fact that, if the stud and the ogive are not tight, oil 
is apt to be forced out when the shells are cleaned by air 
pressure on the inside, and this makes it difficult for 
either the varnish or the paint to dry satisfactorily. 
Two men working in conjunction obtain an aver- 
age output on this operation of 30 pieces per hour. 


FIG, 23. ANOTHER MET!'OlW OF BORING OGIVES ON BULLARD VERTICAL LATHES 
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FIG. 24. OPERATION 3: OGIVE—BORE AND REAM NOSE 
Machine Used—Jones & Lamson. 
Special Fixture—-Holding ring on chuck. 
Gages—aA, length; B, diameter of hole; C, hole for thread; 

D, diameter of recess below thread. 
Production—S8 to 10 per hr. 

The fourteenth operation, Fig 32, uses the same style 
of chuck as that shown in operation No. 9 and finishes 
the curve on the ogive by a form on the back of the lathe- 


carriage turret. It also finishes the front end of the 


OGIVE—THREADING NOSE 


FIG. 25. OPERATION 4: 
Machine Used—21-in. lathe. 
Special Fixture—Hobbing head. 
(;sage—Plug thread gage. 
Production—9 per hr. 
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FIG. 26. OPERATION 5: OGIVE—ROUGH TURN OUTSIDE 
Machine Used—LeBlond 21-in. lathe. 


Special Fixtures—Form on taper slide, chuck. 

Gage—None. 

Production—15 per hr. 

shell body itself, this curve continuing from the ogive 
back on to the body for about 144 m. The finishing is 
done on 21-in. lathes of both Hendey and LeBlond makes, 
the production being from 2 to 24% per hr. The gages 
are shown in Fig. 32. 

The copper bands are next swaged on the shells, on a 
West tire-setting machine, each band being pressed in 
three positions at 1,500 lb. pressure. This work is 
handled at the rate of 30 per hr. 

Then comes the turning of the band by the use of two 
tools in a tool post, Fig. 53. The first tool turns the 
band to the approximate outside diameter, while the sec- 
ond forms both sides and the outside diamter at the same 
time. The finished band is a trifle wider than the slot in 
which it is held. This operation uses the same style of 
chuck as that in operations 9 and 14, and production is 
30 per hr. per machine. The whole shell is then cleaned 
in a tank of heated soda that is blown up into the inside 
by an air jet at the rate of 50 per hr. Then comes the 
final shop inspection and at the same time the inspec- 
tion by the representatives of the Serbian government. 
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POINTS—FORM AND THREAD 
Gridley 414-iIn. automatic. 


FIG. OPERATION 1: 


Machine Used 

Special, Fixture—None. 

Guges—aA, total depth of hole: B, depth of atraight hole: 
C, thread diameter: D, adjustable ring gage sealed over 
screws: E, total length; F, form of head; G, form of tnside; 
H, diameter of outside. 

Production—5 per hr. 
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From here the shells go to the finishing department, 
where they are again washed in hot soda and also hot 
water. The tank used for this purpose is shown in Fig. 
34, the compartment at the left being for soda water, 
while the other two compartments contain simply hot 
water as free from soda as can be maintained as the shells 
pass from one to the other. 

Arrangements are made for a gang of six men, three 
on each side, each being provided with an upright washing 
pipe that has radial perforations at the upper end. The 
central stem controls an air valve, so that by dropping a 
shell over the upright pipe and pressing down, the air 
valve at the bottom is opened and a shower of hot water, 


Mill Spindle 


FIG. 28. OPERATION 2: POINTS—MILL KEY SLOT 


Machine Used—Hand miller. 

Special Fixture—Split chuck. 

Gages—A, center distance of slots; B, 
below slot. 

Production—25 per hr. 


thickness of metal 


ey, 
Chuck ©} 


FIG. 29. OPERATION 3: POINT—SHAVE 


Machine Used—Bardons & Olive hand screw machine. 
Special Fixture—Split chuck. 

Gage—Form of head. 

Production—20 per hr. 
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30. OPERATION 4: POINT—RETHREAD 


FIG. 


Machine Used—Vertical drilling muachine. 
Special Fixtures—Prong die and chuck. 
Gaye—Adjustable ring thread wuge. 
Production—22 per hr. 
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either soda or plain, is forced all over the interior, clean- 
ing it perfectly and allowing the shells to be handled very 
rapidly. The exact rate varies of course with the size and 
weight of the shells to be handled and the strength and 
agility of the men. 

After cleaning, the shells.are then ready for the inside 
varnishing, which forms the twentieth operation and is 
done on the machine shown in Fig. 35. This consists 
merely of two pairs of rollers, which are revolved by power 
and on which the shell to be varnished is laid as at A. 
The varnishing head is seen at B, carrying a nozzle that 
reaches to the bottom of the shell. This nozzle sprays the 
varnish on the inside, but does not become operative until 
the head has been pushed into the shell. Then an air 
valve is tripped, and the varnish is sprayed over the 
interior of the revolving shell as the varnishing head 
moves out by power. The spray is cut off at a predeter- 
mined point, as it is only necessary to varnish the lower 
part of the bore in most cases. This limit can, however, 
be easily varied for any length of shell and to varnish 
either a part or the whole interior, as may be desired. 
This inside varnishing can be done at the rate of 120 per 
hr. 

The suboperation is the varnishing of the outside of the 
shell, which is done under a hood, shown at the right. 
A revolving spindle supports the nose of the shell and 
revolves it vertically, while the operator sprays on the 
varnish with the air-spraying arrangement shown at C. 
The protector D is swung in front of the shell to keep 
the varnish off the band. Inside the hood is a large 
exhaust fan to keep the atmosphere as clear of the 
varnish vapors as possible. The outside varnishing of 
the shells can also be handled at the rate of about 120 
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Vise for Assembling Ogive 


FIG. 31. OPERATION 13: SCREWING IN OGIVE 


Machine Used—None. 

Special Fixtures—Vise and screw plug. 
Gage—None. 

Production—30 per hr. 
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per hr. This is done in the De Vilbiss painting machine. 
The next, or twenty-first, operation is baking the var- 
nish for 8 hr. at a temperature of about 300 deg. F. For 
this purpose the shells are placed in metal trucks, one of 
which is shown in Fig. 36. The trucks vary somewhat in 
construction, according to the size of the shell. The one 
shown is for the 70- and %5-mm. shells and contains 
movable separation strips, as shown. The trucks for the 
laryer shells contain permanent divisions formed by 
crossbars of angle iron. . 

Operation 22—painting—is shown in Fig. 37. As 
can be seen, it is divided into stages, according to the 
number of operators. Four men are generally used, the 
first painting the end of the shell, the next a band the 
width of his brush, just below the bronze rifling ring, 
the third a band at the other end, and the fourth filling 
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FIG. 32. OPERATION 14: FINISH-TURN OGIVE AND SHELL 


Machines Used—Hendey and LeBlond 21-in. lathes. 
Special Fixtures—Chuck and formers. 
Ggaye—Form of nose. 

}’roduction—2 to 2% per hr. 
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OPERATION 19: TANK FOR CLEANING 


FIG. 34. 
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in the unpainted space. By working in this way 120 
shells per hr. can be handled regularly. 

High-explosive shells are painted a bright yellow, while 
shrapnel are painted a vivid red; but no paint must go 
on what might be called the bearing surface of the shell— 
both the copper band and the part just behind the ogive, 
which is an important diameter, as it fits the gun bore. 
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FIG. 33. OPERATION 16: TURN HAND 


Machine Used—LeBlond 21-in. lathe. 

Special Fixtures—Chuck; tool post. 

Gages—A, width of band; B, distance from end of shell. 
Production—20 per hr. 
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FIG. 35. OPERATION 20: VARNISHING SHELLS 
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After painting, the shells go to another drying oven at 
They are then 
ready to have the point screwed into place in the nose 


a temperature of 150 deg. F. for 12 hr. 


FIG. 36. TRUCK FOR BAKING SHELLS 


These 


as a protector; this is done just before packing. 
points have previously been varnished in the same place 
as the outside of the shell, some being shown in Fig. 35. 
Each shell is then wrapped in oiled paper and packed 
four in a box, as shown in Fig. 38. Separators are used 
to hold the shells firmly in position, and corresponding 
forms go on top of the shell, so that the cover holds them 
tightly in place. The construction of the box, the handles 
of light rope and the marking of the box are clearly 
shown. 

The covers are screwed in place, and it will he noticed 
that some of the screw holes A are counterbored to nearly 


FIG. 38. BOXING BEFORE SHIPPING 


an inch in diameter—before the official scaling. After 
the screws have been put in place, sealing wax is poured 
into these holes, and the inspector presses into the wax a 
seal bearing the Government coat of »rms, This is to 
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insure against the shells being tampered with between the 
last Government inspection at the factory and their 
arrival at the various points where they are to be loaded. 


From these two articles it is hoped a good idea of 
Serbian shell requirements will be gained. 
oy 


Milling Small Connecting-Rods 


What is practically a continuous milling operation on a 
plain miller is taken care of by the fixture shown, found 
in use by the Henderson Motorcycle Co., Detroit, Mich. 

The fixture holds four connecting-rods—two on each 
end. The gang of four milling cutters works in between 
the ends of the rods and machines both sides of two rods 
at a time. While the cutters are machining two of the 


MILLING 


SMALL CONNEICTING-RODS 


rods, the operator removes the milled rods from the other 
end and replaces them with rough ones. 

The rods are located in the fixture on two blocks A and 
RB. The front one A is a V-block, and the capscrew boss 
fits down into it. The rear block is flat-topped, with a 
pin C to butt the side of the rod against. The rod is 
held down by a floating clamp D, pressed down by means 
of a capserew F’, 
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Planning Delivery Dates in a 
Textile-Machine Plant 


By Artur O. BrErry 


SYNOPSIS—The method of planning the shop 
work for some time ahead is oullined in this article 
applicable to factories where orders for several 
similar machines are in hand at one time and 
where the machines are quickly butlt after being 
placed upon the erecting floor. 


The work-planning sheet shown in F ig. 1 was devised 
to meet such conditions as those outlined above. The 
sheet itself is 16x20 in. and is divided into 14 spaces 


arranged in two columns. These are again divided 
into two parts, the right-hand column for recording the 
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| MONTHLY WORK PLA 
FOR APRIL 1912 


to 


DATES PLANNED 


FOR SHIPPING | Gc || DATE | 


orders coming in from day to day are immediately cared 
for on the planning sheets, unless the dates for delivery 
are too far ahead. 

The sheets themselves are made either of a black 
and white print or the ordinary blueprint paper, in 
either case produced from & positive made from the 
transparent paper original. Copies of the sheets are 
printed from the negatives as required. They are mounted 
on two light boards and held in position by thumb- 
tacks. Two sheets are placed one on top of the other 
on one board, the old sheets being removed when their 
use is no longer Tequired. Spaces are provided at the 
top of the sheet for the nanos of the month and year, 
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FIG. 1. FORM OF WORK-PLANNING SHEET FOR MACHINERY PLANT 


setting up and building of the machine and the left- 
hand, the day’s shipments. Both the setting up and 
the shipping columns are further subdivided for pur- 
poses indicated at the top of each column. Each of the 
14 spaces also has seven subdivisions necessitated by the 
nature of the work and the number of orders running 
simultaneously. The purpose of the lines running diag- 
onally across and dividing the squares formed by the 
crossing of the horizontal and vertical lines is indicated 
at the head of the respective column and will be more 
clearly explained later. 

One of the 14 spaces with its seven subdivisions ig 
allotted to each working day of the month, As only 
14 days are provided for on each sheet, four or more 
sheets are required, running simultaneously. The new 


ee 


In the first vertical space af the left of the columns 
the day of the month is placed in conspicuous figures, 
A few words may be needed to make clear the use 
of one or two of the columns and the diagonal lines. 
It must be kept in mind that the sheet is devised for 
the planning of work on orders for quantities of ma- 
chines varying in number from one to several hundred 
of a kind, and where the shipments are to be made 
at more or less regular intervals. Therefore, in plan- 
ning for the building and shipping of an order by 
installments, it is desirable to be able to make easy ref- 
erence to the dates previously, as well as subsequently, 
planned. The fourth column of the sheet is for this 
purpose, the top left-hand corner of the squares being 
used to indicate the earlier dates planned, while the 
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bottom right-hand corner indicates subsequent setting- 
up and shipping dates. These remarks apply also to the 
third column of the shipping section and the sheet headed 
“Last Shipment” and “Next Shipment.” 

To make the use of the sheet more clear, I will de- 
scribe the planning of one or two orders. Starting, 
then, with Order 2890 for Brown, planned to be set 
up on the first day of April, you find this order to be 
for a number of 72 “H. W. looms.” The fifth column 
tells you that there are 30 looms in the order and that 
12 of these have already been set up, leaving a balance 
of 18 to come. By reference to shipping data you learn 
that six looms of this type will make a car load. It is 
desirable, therefore, to have them set up and built in 
batches or multiples of six. 

From the fourth column of the planning sheet, you 
see that the last lot was set up on the ninth of the 
previous month. As the customer is now wanting a ship- 
ment every week, you plan to set up another lot of looms 
on the eighth of the month, and this is indicated in the 
fourth column. Again referring to the records you find 
that six days is sufficient to allow for building the 
looms. You therefore set down the shipping for the 
sixth of the month, noting this in the tenth and elev- 
enth columns, while the twelfth column is reserved for 
indicating the floor upon which it is convenient to place 
the looms. By referring to the shipping section for 
Apr. 1, vou see that there are four looms of Order 
2868 and four of Order 2935 going off the floor, 
thus leaving floor space of sufficient area to accomodate 
the six looms vou are now planning for. 

Having decided the date for shipping, you transfer 
this information to the shipping section of the sheet 
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FIG. 2. CONVENIENT WALL BOARD 


for the sixth day of the month, noting in the second 
column by cross-reference the day the looms were set 
up, also in the fifth column the number of the floor 
upon which they are placed. The fourth column of the 
shipping section indicates the number of looms to be 
shipped, While the third column refers to the dates of 
previous and subsequent shipments. The fourth column 
in the building section, headed “No. of Looms in Order 
and Balance to Build.” provides a means for knowing 
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at any stage the balance of looms that have still to be 
cared for in future planning. 

Following the balance of Order 2890, since a lot of 
looms of the same order will go off the first floor on 
the sixth of the month, you decide to set up a batch of 
looms on the eighth of the month, and make the entry 
for that date, again noting in the fifth column that 
there are 30 looms in the order, but that a balance of 
only 12 remains. You plan to ship on the thirteenth 


ORDER NO...4.5.7 0... 
NO. OF LOOMG...............&...... 


FIG. 3. FORM OF CARD FOR WALL BOARDS 


of the month, and on this same date can also plan for 
the balance of the six looms of Order 2890, to go on 
the floor in the place of the six to be shipped. With 
the shipping date set down for the nineteenth of the 
month, this order will be done with, so far as the plan- 
ning sheet is concerned. 

Since it is certain that changes will occur and that re- 
arrangements of the planning sheet have to be made from 
time to time, it will be wise to use a lead pencil in making 
all entries. 

In addition to the planning sheets are a number of 
boards, each board representing one of the erecting floors. 
Fig. 2 shows one of these boards hung in a convenient 
position on the office wall. The boards themselves are 
made to any convenient size, but should bear some re- 
lationship to the size of the floors that they represent. 
A number of strips of wood arranged parallel with each 
other, are attached to the board, and slots are cut at an 
angle in the strips to allow the small cards, Fig. 3, 
to be slipped into any position on the board. A con- 
venient size of card to use is 1x2 in. As the new 
orders are issued and planned, these cards should be 
placed on the board in the spaces machinery will occupy. 
The disposition of the machines on the erecting floor as 
indicated by the cards is checked each day from records 
supplied by the shop. Information regarding the ma- 
chines that have been shipped and those that have been 
placed on the erecting floor is supplied by the depart- 
ments concerned. 

It must not be assumed that the order of work as 
set down on the planning sheet will be rigidly adhered 
to. Eventualities are sure to arise from time to time 
which will necessitate rearrangements of the planning 
sheet. A customer may “hold-up” an order for one rea- 
son or another—his mill may be new and in process 
of building, and not in a sufficiently advanced condi- 
tion to allow him to receive the machines at the ume 
he had originally expected to do; or he may call for 
changes in the construction necessitating the making of 
drawings and, possibly, new patterns. If the machines 
have already been placed on the erecting floor, seni 
inconvenience may be caused through the holding UP 
of floor space planned to receive other machines. 
the delay is likely to be protracted, it becomes necessary 
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to decide whether or not it will be wise to take down 
the machines and stand them at one side until the 
new material is ready, or in the case of machines held 
up on account of the customer not being ready to re- 
ceive them, to decide whether or not they should be 
completed and stored away until such time as it is pos- 
sible to ship them. 
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* 
Machine Shops in Brazil 


To show still further some of the interesting character- 
istics of South American machine shops, we illustrate 
herewith a number of shops in various parts of Brazil. 

At Belem, in the State of Para. is the Officina Arsenal 
Marinha, which is a small shop devoted to naval repairs. 
It is in charge of Capt. Tenente Aranha, the force consist- 
ing of 18 men in the machine shop and 12 in the foundry, 
with a total equipment of 13 machine tools. mostly of 
English make. ‘The commandant is shown at the left in 
Figs. 1 and 2, the latter also showing the type of shop. 


FIGS. 1 TO 6. 


Fig. 1—Commandant Tenente Aranha. 
Tramway Company, Bahla, Brazil. Fig. 4 
Fig. 6—Vessels in “dry dock” at low tide 
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Fig. 3 shows the interior of the shop of the Compania 
Linha Circular, or Belt Line Railway, at Bahia, Brazil. 
It is devoted to strect-railway repairs and employs about 
170 men, of whom 28 are in the machine shop and 10 in 
the foundry. Nearly all its equipment is from the United 
States. 

The view in the shop of Barao de Suassuna, at Per- 
nambuco, Brazil, is shown in Fig. 4. This shop handles 
general repairs, emploving about 45 men in the machine 
shop. The majority of the tools are from France. 

Figs. 5 and 6 show the shop of Miguel Bothelho, this 
being known as Officina Mechanica e Naval Eureka. 
It is also in Belem, Para, Brazil. The proprietor himself 
is standing on the main walk in Fig. 5, while Fig. 6 shows 
some of the repair work which he handles. The two 
vessels are In “dry dock,” which in this locality means 
that thev are run upon the bank of the Amazon at high 
tide, and work on the hull is done while the tide is out. 
They are mostly shallow-draft flat-bottom boats, which 
can be easily handled in this way by the 7-ft. tide. 
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A BRAZILIAN NAVAL SHOP AND OTHER REPAIR SHOPS 


Fig. 2—In the Naval Arsenal 
Shop equipped with French machines. 


Belem. Par&, Brazil. Fig. 3—Belt Line 
i Fig. 5—Miguel Botelho and his shop. 
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Probably the largest jobbing shop in Bahia, Brazil, is 
that of Wilson & Sons, shown in Figs. 7 and 8. It is 
mostly devoted to ship repairs. The majority of the ma- 
thine tools are English. Something of the picturesque 
location can be seen in the view showing the exterior, 
which also gives the dock and office buildings. 

Figs. 9, 10 and 11 are from the Fundicion Geral, this 
heing a combination of Allan Paterson & Bowmans. It 
is in Pernambuco, Brazil, and is a large shop devoted 
to general repairs. About 120 men are employed, 100 of 
them being in the machine shop. Nearly all the machinery 
is English. 

Fig. 10 shows some interesting beam construction, and 
also the spiral stairs at the back. The grated windows 
appear very different from our own shop construction. 
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Fig. 11 shows a large double-headed lathe and also the very 
peculiar partial saw-tooth roof effect down the shop bay. 
Four angular roofs form the sloping part of the saw 
tooth, the peculiarity being that there is no glass in the 
verticals, as with us, the opening between these slanting 
roofs being without covering of any kind. This construc- 
tion makes for excellent ventilation, but it is also subject 
to rain and dust. 

Fig. 12 shows the interior of another shop devoted 
to shop repairs—the Estelleros Port, of Para. It is also 
located in Belem and is a good-sized plant, having a 
regularly equipped dry dock and employing 420 men. 
Only 42 of these, however, are in the machine shop. The 
majority of the machines came from England. The shop 
construction, it will be observed, is quite modern. 


FIGS. 7T0 12. VIEWS IN SOME OF THE LARGEST SHOPS IN BRAZIL 


Fig. 7—Wilson & Sons, ship repairs; Bahia, Brazil. 
Bowman, Pernambuco, Brazil. P 
12—-Interior of the Port of Par& Co., Par&, Brazil 


Fig. S—A view in the machine shop. 
Fig. 10—Interior of the forge shop. 


Fig. 9—Allan, Patterson & 
Fig. 11—The sawtooth roof without windows. Fig. 
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Unusual Motorcycle-Muffler Work 


By Eruan V1IALL 


SY NOPSIS—The closing-in of the muffler tube 
in @ punch press ts of unusual interest and the 
result of considerable experimenting. Too rapid 
closing-in means buckling or other troubles. The 
piercing of the holes in the tubes also presented 
a number of difficulties, which were successfully 
solved. 


It is a common saving that the man who says a thing 
cannot be done is constantly being interrupted by some- 
one doing it. When it was first proposed to make muffler 
hodies from seamless tubing and to close in one end me- 
chanically, the experts said it could not be done so as to be 
commercially successful. They advanced all sorts of 
reasons, but Superintendent Parker, of the Henderson 
Motorcycle Co., Detroit, Mich., believed otherwise. 
mufflers in question are used on a four-cylinder, 12-hp. 
motor, and must not only successfully suppress the noise, 
but must be able to stand the vibration and hard service 
to which the average motorcycle is subjected. 

It was decided to employ a punch press for the work of 
closing in one end of the muffler tubes. Considerable ex- 
perimenting was needed to determine the exact amount 
that the tube could be closed in at each operation. Conse- 
quently the closing dies had to be changed a number of 


FIG. 4 


The 


times to mect the conditions brought out by actual use. 
The final result was the making and using of four closing- 
in dies, as shown at A, B, C and D, Fig. 1. The short 


FIG. 1. THE CLOSING DIES AND EXAMPLES OF WORK 


piece of seamless tubing from which the muffler is made 
is shown at L. The first and last closing-in operations are 
shown at F and G. The two intermediate closing-in 
operations will be readily understood from the description. 
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FIG. 5 


FIGS. 2 TO 5—DETAILS OF MOTORCYCLE MUFFLER FIXTURES AND OPERATIONS 


Fig. 2—-Furnace for heating ends of tubes. 
fur welding. 


Fig. 3—Piercing tools and examples of work. 
Fig. o—Lnd-brazing fixture 


Fig. 4—Fixture to hold work 
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The tubing used is 13 gage, 17% in. in diameter and 
is cut 135g in. long. To make room for working this 
length in the press, the dies are carried in a sling that 
is fastened underneath the press platen by means of four 
bolts H. The punch J is carried in the ram and is used 
to force the tube down into the die. The method of pro- 
cedure is to set the punch and die for one operation, run 
through a given lot of tubes, then set up for the next op- 
eration, and so on. The first operation is done cold, using 
motor oil for a lubricant in the die. 

The first reduction, or amount of closure, is from 1% 
to 1144 in. The second operation closes the tube from 114 
to 34 in., the end of the tube first being heated to a cherry 
red. The third operation closes the end from 34 to 7 
in., and the next and last from ;% to 3% in. Each opera- 
tion after the first requires the heating of the end of the 
tube to a cherry red. Starting with a length of 135% in., 


FIG. 6. FINISHED WELDED AND BRAZED MUFFLER 


the final operation finds the tube reduced in length to 12% 
in., with a 3%-in. hole left in the beautifully rounded 
end. 

The heating furnace used is shown in Fig. 2. It is a 
modified brazing furnace. The tubes to be heated are 
thrust through the holes in the piece of boiler plate A 
and through holes in the firebrick next to the flame. One 
of the firebrick referred to is shown in position at B, 
and the other is set on the front of the furnace at C. 
The object of using firebrick with holes in them is that 
the heat may be applied just where it is wanted. Only 
a small space is left between these special brick and the 
back of the furnace, so the flame plavs upon only the 
ends of the tubes. Thus the ends that are to be closed 
are softened, but the rest of the tube is left hard, to resist 
the pressure. 

Four large round holes and one oblong hole are pierced 
in the tube after the end is closed. This work is done 
with the tools shown in Fig. 3. A tube with the four 
1,,5-in. holes pierced in it is shown at A and the punch 
and die at B and (’. The dic is placed on the end of the 
mandrel D instead of the one shown. The tube is then 
thrust on the mandrel between the side guides # and F. 
The first hole is located by the stop pin G, which is pulled 
out after the hole has been pierced. The tube is then 
pushed on the mandrel until the stop H will enter the hole, 
thus locating the second hole. After this hole is pierced, 
it is used to locate for the next, and go on. 

The oblong hole is 34 in. wide and 11% in. long. The 
die used is shown in position at J and the punch at J. The 
tube is located for the hole A by thrusting it on the man- 
dre] until the spring stop Vf will enter the hele ZL, next 
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to the open end. When this stop is not in actual use, it 
may be locked away from the mandrel by turning the 
small handle until it catches under the hook NV. In order 
to allow the tube to be slipped easily on the mandrel with- 
out binding between the end of it and the bed block under 
the end, about '/,,-in. play is given. With a mandrel as 
long as this a spring downward of !/,, in. does not ma- 
terially alter the alignment of the punch and die, yet gives 
ample clearance for the sliding in of the tube. 

The four flanged tubes that lead from the exhaust valves 
to the muffler are welded on in the fixture shown in Fig. 4. 
The muffler tube is laid in V-blocks and is held in place 
by means of the hinged clamp A, which is locked by a 
taper pin. The four flanged tubes are held in place bv 
means of forked clamps like B, the opposite ends simply 
being thrust through the round pierced holes in the muf- 
fier. The parts are then welded together with an acety- 
lene torch and iron filler. A Prest-O-Lite outfit is used. 
and one man welds (on an average) 34 mufflers in an 8-hr. 
day, making four welds on each muffler. An 18-lb. tank 
of gas lasts about 6 days on this work. 

An end is next brazed into the open end of the muffler, 
using the fixture shown in Fig. 5 to hold the parts in 
place. A regular gas blow-pipe is used to do the brazing, 
brass wire and a fluxing mixture of the usual kind being 
worked into the joint. A completely welded and brazed 
muffler, just as it comes from the fixtures described, is 
shown in Fig. 6. It gives a good idea of the way the 
welds around the small tubes look. 


cs 
A Quick-Clamping Fixture for 
Marking Shells 


By Frep FrRUUINER 


The illustration shows a simple fixture for stamping 
shells. It consists of two rollers .£, upon which the 
shell turns. The stamping is done with the roller B. 
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DEVICE FOR MARKING SHELLS 


which is engraved and has the sides cut away to allow the 
shell to pass when the handle rests on the pin C. 

The cutout at D allows for the difference in the shells, so 
as not to break the stamp. The springs act as a sort 
of gage of pressure. The strap F locates the shells. 


March 16, 1916 


AMERICAN MACHINIST 


465 


Special Shell and Fuse Drilling and 
Tapping Machines--I 


SY NOPSIS—-Success in munition work seems to 
be obtained in lwo directions—with simple 
machines and special fixtures or with machines 
designed and built especially for the work in hand. 
The machines tllustrated herewith are excellent 
examples of the latter class. 


The demand for munitions of various kinds has given 
rise to many plans for special machines on whith they can 
be manufactured. A number of such machines have been 
illustrated from time to time, but in no instance have 
we been able to show such a complete line of special 


FIGS. 1 AND 2. 


machines for a variety of fuse or shell work as that of the 
Langelier Manufacturing Co., Providence, R. I. Some 
of these machines are illustrated herewith, together with 
the work they perform, the remainder being reserved for 
a later article. | 

The first machine is for drilling and tapping the grub- 
screw hole in the nose of the 18-lb. British high-explosive 
shell and is shown in Figs. 1 and 2. In Fig. 3 
is shown the shell and Fig. 4° illustrates the details 
of the machine. 

It has four work-holding stations, A, B, C, D, arranged 
equal distances apart upon a circular carrier /2, which 


rotates around a central vertical post mounted upon a 


‘heavy cabinet base. Carrier & automatically brings each 


shell from the loading position A successively opposite a 
stationary drilling spindle F, a tapping spindle G and 
finally to the ejecting position A, pausing at each index 
just long enough to allow the drilling and tapping opera- 
tions to take place. The work-holding stations A, B, C, D 
each have pneumatically operated expanding chucks H, 
in which the shells are inserted and which grip the shells 
very firmly by their bore the moment the index of the 
carrier begins. 

The air-inlet valve then opens, an air pressure of 70 
Ib. per sq.in. drawing down the chuck center and forcing 
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TWO VIEWS OF THE CONTINUOUS DRILLING MACHINE FOR SHELL GRUB-SCREW HOLES 


out the Jaws tightly against the bore of the shell. The 
chuck is automatically contracted, and its grip on the 
finished shell is released for quick removal of the shell. 
At the completion of the evcle the downward projecting 
knob on the air valve rides up on the short curved rail 
opposite the ejecting and loading position, the operator 
depresses the foot treadle, shutting off the air pressure, 
which releases the grip of the chuck. By keeping the 
foot treadle depressed the action of the air valve may be 
rendered fully automatic. Three-point stops permit con- 
trolling the distance from the center hole to be drilled to 
the open end of the she 


466 


This cycle repeats for every shell. Consequently, there 
is a fully drilled and tapped shell removed at each index, 
one shel] being drilled and another shell being tapped 
while unloading and loading are taking place. 

The indexing of the carrier is accomplished through 
the intermittent action of the large Geneva motion shown, 
which is driven through the worm and bevel gearing from 
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FIG. 3. BRITISH 18-LB. HIGH-EXPLOSIVE SHELL 


the jackshaft, shown at the end of the machine and 
driven from the overhead countershaft. To bring the 
carrier more positively to stop at each index and lock it 
rigidly in position for the brief space of time required 
for the drilling and tapping operations, a locking toe, 
actuated by a rocker-arm in contact with the edge cam on 
the Geneva driver shaft, is moved into a slot on the under 
side of the carrier. 

The vertical central post, around which the carrier 
rotates, houses a vertical sleeve that is intermittently 
operated by a large cylindrical cam on the Geneva driver 
shaft, accomplishing the feed and return of the drilling 
and tapping spindles. This sleeve, in turn, incloses a 
vertical shaft driven independently by a 12-in. pulley in 


FIG, 4. 


PLAN VIEW OF DRILLING MACHINE 


the base, carrying at its top a 72-tooth spur gear in mesh 
with two smaller spur gears or vertical shafts, on which 
are mounted spiral gears meshing at right angles with 
bronze spirals giving the drilling spindle 1,085 r.p.m. and 
the tapping spindle 366 r.p.m. The tapping spindle is 
equipped with a special Jarvis reversing tapping chuck 
that automatically reverses and withdraws. 
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The production actually secured with an unskilled 
operator from one machine averaged five steel shells 
drilled and tapped with one hole each per minute. This 
speed is easily maintained, because the machine drills and 
taps without stoppage for loading or unloading the shells 
or for securing the shells in working position. 

Effective lubrication of the drill and tap is accom- 
plished by an automatic oil feed. The circular pan sur- 
rounding the carrier affords ample capacity for catching 
chips and oil. The perforated false floor allows the oil 
to run into the base, whence it 1s pumped back to the 
work by a circular pump. 

The drill is effectively supported and is prevented from 
glancing off the curved surface of the shell by a rigid 
steadvrest with long hardened-steel drill-guiding bushings. 
The feed of the drilling and tapping spindles is effected by 
a segment cam in contact with rollers mounted on studs 
and projecting from the sleeves of the drilling and tapping 
spindles and operating as already described. The floor 
space occupied by the machine is 44x56 in., and it is 66 


FIG. 5. 


DRILLING LATHE FOR GAINES AND PELLETS 


in. high. It weighs approximately 4,550 lb. All gearing 
and exposed mechanism is carefully incased, to comply 
with safety regulations. 

The machine shown in Figs. 5 and 6 was designed for 
drilling the small central hole in the gaine body, Fig. 1, 
and the graze pellet, Fig. 8. The output for the gaine body 
is 4 per min., or 240 pevhr.; for the graze pellet, owing to 
the length of hole, 3 per min., or 180 per hr. The gaine 
body is made of steel and is drilled with a No. 68 
0.031-in. drill. The graze pellet is of brass, the drill being 
a No. 56, of 0.0465 diameter. Both drills are stock 
sizes, but are specially tempered. The later specifications 
allow a much larger hole in the gaine and make the drill- 
ing correspondingly easier. 

The drills being very small, the holes must be drilled 
at high speeds. To insure the holes being drilled straight 
and exactly in the center, both the drills and the parts are 
revolved. The proper speeds for both were determined 
after much experimenting and were found to be 4.500 
rp.m. for the drill used on the steel gatne body and 800 
r.p.m. for the work; for the brass graze pellet, 6,000 r.p.m. 
for the drill and 1,200 r.p.m. for the work. 

The drilling is done by means of a light sensitive float- 
ing spindle that is a sliding fit in the tailstock. A ball- 
bearing hand knob is mounted on the end for the operator, 
who feeds the drill by pushing. Thus it is easy to feel 
the cut of the drill and withdraw it when it fills or clogs 
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with chips. The holes are drilled accurately, and the 
hability of drill breakage ix reduced to a minimum. 
The machine consists of a headstock having an extended 
slide upon which the tailstock is mounted in any position, 
so that pieces up to 6 in. long can be drilled. For long 
pieces, such as the gaine body, a quick-operating steady- 
rest is used, which is adjustable to the diameter and the 
length of the piece to be drilled. For drilling the graze 
pellet no steadvrest was required. The headstock spindle 
is provided with a spring chuck for holding and driving 
the parts to be drilled. The chuck is opened by a foot 
pedal. A heavy compression spring inside of the spindle 
automatically closes the chuck when the operator removes 
his foot. Both spindles run in adjustable phosphor- 
bronze bearings, and both are driven from a self-contained 


FIG. 6. REAR VIEW OF DRILLING LATHE 


countershaft attached to the rear of the table upon which 
the headstock casting is mounted. 

The tailstock-spindle pulley runs upon sleeves that are 
held stationary in the bearings and that drive the spindle 
by a double-keyed collar. This construction avoids the 
running pressure of the pulley upon the spindle, leaving 
it free so that the operatcr can sensitively feel the cut of 
the drill. The drilling spindle is driven by a 1-in. endless 
woven canvas belt and has a tightener. The headstock 
drive is unique in avoiding the use of a crossed belt, which 
would be necessary with a two-pulley drive, because the 
work must run against the cut of the drill. The open belt 
drive is obtained by means of a fulcrumed lever carrying 
two idle pulleys, the lever being mounted on the counter- 
shaft hanger at the rear of the headstock. The belt passes 
around these pullevs in such a manner that the driving 
pulley on the countershaft drives against the back of the 
belt. This arrangement secures the same result as with 
a crossed belt, but without its disadvantages. The head- 
stock spindle is driven by a 114-in. endless leather belt. 
The fulcrumed lever with the two idle pulleys also acts 
as a belt tightener. 


AMERICAN MACHINIST 


467 


An oil pump delivers oil to the drill, when drilling the 
gaine body. The oil is fed to the drill by a metallic 
flexible hose, the delivering end being clamped to the 
oil guard on the steadyrest. The pump is provided with 
an automatic shut-off valve that permits the flow of oil 
only during the drilling. It is operated by the foot lever 
and acts in unison with the opening and closing of the 
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chuck. The pump is belted to the countershaft. The 
machine occupies a floor space of 3 ft. 1 in. by 2 ft. 7 in. 
and is 3 ft. 10 in. in height. Its net weight is 500 Ib. 

One of the standard Langelier drills is equipped with 
heads for drilling two No. 38 (0.1015 in.) holes 0.50 in. 
apart in the bottom plug, Fig. 10, and two No. 53 
(0.0595 in.) holes 0.260 in. apart in the percussion 
detonator plug, Fig. 11. The output for the bottom plug, 
which is of steel, is 7 per min., or 420 per hr.; for the 
brass percussion detonator plug, 12 per min., or 720 
per hr. 

Both the plugs are centered with the drilling head by 
means of a spring steadyrest having a sliding fit on the 
cylindrical end of the drilling head. In the lower end 
of the steadyrest are a disk carrying the bushings for 
accurately starting the drills and also projecting prongs 
that exactly locate, by contact, the pieces to be drilled. 
The pieces are approximately located in their drilling 


Fig.!! Percussion 
Detonator Plug 


FIGS. 8, 10, 11,13 AND 14. PARTS TO BE DRILLED 
position on the table by means of a shouldered seat 
fastened to the table. 

If the output for any one piece is sufficient to keep a 
machine continuously in operation, a machine and head 
ave furnished as a unit; if not, one or more heads with 
different layout of spindles can be made to fit interchange- 
ably in one machine. The drill heads with their steady- 
rests are self-contained and are easily interchanged. 
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The heads and drivers are of phosphor bronze and the 
drilling spindles of a special steel that permits a deep 
casehardening, so that they can be accurately ground to 
size, giving a hard surface with a soft center. The feed 
is actuated by a hand lever in conjunction with a rack 
and pinion. 

The spindle pulley runs on sleeves anchored in the 
housing of the machine, thus avoiding the belt pull on 

the drilling spindle. Loose perforated bushings are used 
in all running bearings, increasing the wearing surface 
and insuring a free distribution of the oil, 

The machine ix arranged with a tight and loose pulley 
drive on the base and a foot belt shifter. The table has a 
working surface of 9x614 in. and a vertical adjustment 
of 6 in. The machine occupies a floor space of 16x24 in. 
and is 5 ft. in height. Its net weight is 220 Ib. 


Drittina Caps anp ADAPTERS 


Fig. 12 shows another standard drilling machine 
equipped and fitted with heads for drilling two 0.125-in. 
holes 1.100 in. apart in the adapter, Fig. 14, and two 
0.10 holes 0.413 in. apart in the cap, Fig. 153. The output 
from this machine for the adapter, which is made of 
steel, is 5 per min., or 300 per hr.; and for the brass cap, 
% per min., or 420 per hr. 

Both the adapter and the Cap are centered, as are the 
plugs previously mentioned. The feed is actuated by a 
hand lever in conjunction with a rack and pinion. The 
machine occupies a floor space of 24x30 in. and is 5 ft. 
10 in. in height. Its net weight is about 450 Ib. 

The press shown in Fig. 15 was designed for closing 
the metal around the needles jn the percussion needle 
plug, Fig. 11, and the cap, Fig. 13. It is of the crank 
and plunger type, with a safety clutch and_ brake. 


FIG. 12. 


DRILLING ADAPTERS AND CAPS 
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FIG. 15. STAKING NEEDLES IN CAPS AND PERCUSSION 
NEEDLES 


It is equipped with a special dial feed operated by the 
crankshaft of the press. The dial plate of the cap has 
eight stations and, for the percussion needle plug, 12 
stations that carry locating dies in which the assembled 
cap and needle or percussion needle plug and needle are 
placed hy the operator. The percussion needle plugs are 
automatically ejected, but the caps have to be removed by 
the operator. 

As originally designed the output for the caps was 
#0 per min., or 2,100 per hr. and 50 per min., or 3,000 
per hr. for the percussion needle plug. 

It has seemed best to the users, however, to use but 
one operator per machine, reducing the production to 
500 per hr. on the needle plugs and to 250 on the caps. 
The machine has a floor space of 21x23 in. and is 5 ft 
in height. Its net weight is 500 Ib. 
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Preparation of Pure Iron and 
Iron-Carbon Alloys 


A report on the preparation of pure iron and iron- 
carbon alloys has been prepared by the United States 
Bureau of Standards and is given in Scientific Paper No. 
266 of the publications of that bureau. 

It is shown that previous work on the iron-carbon dia- 
gram is unsatisfactory because of the creat uncertainty 
of chemical composition of the materials used. It was 
therefore thought necessary to produce a series of alloys 
of great purity to form the basis of a redetermination of 
the diagram at the Bureau of Standards. . 

The general method pursued consisted in melting elee- 
trolytic iron with sugar carbon in magnesia crucibles. 
The clectrolytic iron was prepared from ingot iron anotles 
in a chloride bath, with or without the use of porous cup. 
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Two Spiral Broaching Jobs 


A few vears ago, broaching in its simple forms was 
considered a ticklish operation, while a glance at the 
illustrations Figs. 1 and 2 gives an idea of the liberties 
which may be taken with this class of work under present 
conditions, 

Referring to Fig. 1, an adaption of a lathe to broaching 
a keyway in a bushing is shown. These bushings were 
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FIG. 1. BROACHING SPIRAL GROOVES IN A LARGE 
HOLE ON A LATHE 
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sleeve B is placed. In the center of the work to be © 
broached a hole C is drilled, and in this hole is driven a 
pin D. For broaching, the shank of the broach is placed 
in the sleeve B, the teat of the broach is guided by hand 
into the hole of the work, while the slot 4 is caused to 
engage the pin D. Then 
the end of the tailstuck the broach is forced through the 
hole in the work and made to revolve as the spiral groove 
Thus the keyway is a true spiral, 
follow the path 
of its predecessor, as the broach teeth are cut with due 
regard to their relation with the groove. It is necessary 
on this work to remove the part from the chuck after each 
broach has heen passed through, in order to withdraw the 
broach. : 


keyways cut in it. The piece is mounted in the bushing 
at A, while two broaches are drawn through it—namely, 
roughing and finishing. The arrangement of the tools 
for this operation is as follows: In the bushing A is 
placed the guide pin B. The shank of the broach C, 


with the work slipped over it, is pushed through the work 
bushing and gripped by the pin D in the broach holder 
£. The work is now held by 


hand against the work 


Broach 


FIG. 2. A GENERAL BROACHING JOB ADAPTED TO STANDARD MACHINERY 


Tequired in smal! quantities and the kevway had to be 
an accurate spiral, 

To accomplish this a number of short broaches. of 
slightly increasing diameter were used, one of which is 
shown in position; and in these broaches a spiral slot A 
Was cut. 

The work is held in special chuck jaws, as shown, 
Which give clearance in the back to permit the broaches 
to go through the work. By throwing in the back gears 
with the bolt that connects the gears to the pulley locked 
up for direct driving, the spindle of the lathe is locked 
so that it will not revolve. Over the tailstock spindle a 


holder and is prevented from turning by the sides p. 
The machine is: started and draws the broach through the 
work, the spiral twist being obtained as the groove 
necessarily follows the line of the pin, 

As there is no means of allowing the broach to twist 
in these machines, an adapter is provided. It consists of 
the broach holder EF in the adapter G, two check nuts // 
and a ball bearing J. All these parts are mounted on the 
drawbar of the machine in a manner similar to that em- 
ployed for holding broaches on ordinary broaching 
machines. M. Henry. 


Pawtucket, R. TJ. 
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Neat Milling Fixture 


In the illustration at A is shown a machine part in 
which it is desired to mill eight slots. A horizonta) mill- 
ing machine is used, and the work is mounted on a three- 
jaw universal chuck B so that the top of the jaws is below 
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A NEAT MILLING FIXTURE 


the cutting line. In one of the T-slots in the milling- 
machine table is placed a head, into which the bolt C 
is lightly screwed so that it cannot move. On this bolt 
the chuck is placed and clamped down by means of the 
nut D, with sufficient allowance to permit the chuck to 
be rotated about C. 

Four holes F' are accurately drilled in the side of the 
chuck. A pin G@ is screwed up tight in the nut, which 
is also placed in the same T-slot in the table. The 
shouldered pin J// is put in a hole drilled in the pin G. 
One end of H fits into the holes drilled in the chuck and 
locks the chuck and work in position for milling two 
slots. Then the end of the pin JJ is removed from the 
chuck, which is rotated by hand until the end of the pin 
fits into the next hole, locating the work accurately for 
milling two more slots. This operation is repeated until 
the work is finished. W. C. Mak .ey. 

Birmingham, Ala. 
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CrankKpin Repair Job 


A while ago a forged crankshaft about 5 in. in diameter 
was brought to our small shop with the crankpin broken. 
As this shaft was the main drive of the mill, it was im- 
perative that something be done at once. To get 
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a new one forged would take at least several weeks, so it 
was decided to put a pin through the broken crankpin. 
Each half of the shaft was put in the lathe, the broken 


ends of the pin faced off true and the checks centered. . 
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We had no horizontal boring machine, so the work was 
done on a heavy drill press. The shaft was strapped to 
the box table and also securely tied to the column with 
a block and bolts. After a hole had been drilled and 
rough-hored to about 3 in., the work was trued up with 
a dial indicator, by the surface that had been faced off in 
the lathe, in order to bring the boring bar parallel with 
the axis of the shaft. A finishing cut was taken and a 
generous fillet made. The center of each cheek was used 
to lay off a shallow keyway in the hole, to hold the parts 
in line when assembling. 

It was necessary to have a collar on the pin to make 
the cheeks the right distance apart, as about an inch had 
been removed from the pin in the lathe. Keyseats cut 
directly in line on the fits of the pin held the parts in 
line. The collar was made yz in. larger than the crank- 
pin, to correct any errors in centering the boring bar. 

The job was pressed together; and when swung in the 
lathe, it was out less than '/,, in. The journals were 
trued, and the collar was filled level with the crankpin, 
thus finishing the job. 

It will be seen that this method of repair weakened the 
shaft very little, for practically all the thrust came on 
the crankpin proper, as the function of the pin we put 
in was merely to hold the shaft rigidly together. 

Memphis, Tenn. James ELLIs. 


Making Ligaum-Vitae Bushings 


Some time ago I had to make quite a number of 
lignum-vite bushings, 514x4,%x5 in. long. The method 
of making these bushings was to drill a 2-in. hole and 
bore out to size. This seemed both a waste of material 
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MAKING LIGNUM-VITAE BUSHINGS 


and time, so IT made the tool shown in the accompanying 
illustration. It worked satisfactorily, as it saves time, 
and the center piece may be used to make smaller bush- 
ines. THoMAs MULLIGAN. 
Winfield, L. I. 
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A Tool Holder for Internal 
Shaping Work 


The illustration shows a tool holder that can readily be 
made to fit any shaper. After the tool post has been 
removed from the clapper box, the nut G is inserted in 
its place; and by means of a capscrew the holder P is 
clamped in position. Several sizes of the nuts G, to fit 
the various shapers, should be kept on hand. 

The cutting tool is held in place by means of the set- 
screw, Which presses the hardened pin J, pressure being 
transferred from there to F, which has also been hard- 
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ened, and then to the tool H. The pin K, which is a 
drive fit in the holder, serves as a means of applying a 
spring or piece of rubber between the clapper box and 
head, thereby assuring a steady cut. 

A heavy tool holder that can be used in cutting key- 
ways and other heavy work is shown at FE. The tools A, 
B, and C are useful for cutting a rectangular slot, such 
is is shown in L. The tool B is first used for removing 
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DETAILS OF TOOL HOLDER FOR WIDE RANGE OF 
INTERNAL SHAPING 


the stock from VY to JV. Then the tool A is used from .V 
to the corner and from V to the other corner, but the 
actual corner is shaped with (. 

With this tool holder one can shape within 74 in. of 
the vise. This holder can also be used successfully on 
work that might project above the clapper box. By means 
of a socket wrench the setscrew can always be regulated 
for adjusting the tool. Other features are compactness, 
rigidity and simplicity, L. E. OuseEy, 

Schenectady, N.Y. 

% 


Annealing Chains 


Considerable discussion has recently arisen as to the 
advisability of annealing steel and iron chains after they 
have been in service for a reasonable length of time. In 
the past it has been considered necessary to anneal chains 
after they have been in constant use for one year, in order 
to remove the hardening effect caused by the overstrain 
or overload that all chains are subject to. 

Such overstrain changes the physical properties of the 
metal, and this alteration may continue for a month, 
gradually developing greater hardness and decreasing the 
power of elongation until the metal obtains a permanent 
set. In this hardened condition the chain is more liable 
to fracture by shock when a load is suddenly applied 
or quickly arrested during its descent. If the process 
of annealing is properly carried out, the metal reverts to 
its former state as regards ductility, but is generally 
reduced in ultimate strength. 

In addition to hardening, the metal of a chain deterior- 
ates through repeated loading. This result is known as 
“fatigue,” the effect of which cannot be removed by 
any process of annealing. 
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The question of whether or not a chain requires to be 
annealed depends largely upon the material of which the 


least once a year, as such a process thoroughly cleans the 
chain and enables a proper inspection to be made, when 
excessive wear or the presence of any flaw can easily be 
detected. 

Hoisting chains supplied with chain hoists are usually 
made of special steel, having greater 
properties than iron chain, and are rarely subject to the 
severe treatment given l 
or to portable sling chains in general use. Therefore, 
they should not be subjected to any annealing, or firing, 
treatment. 

The methods applied in some instances in annealing 
chains have certain disadvantages. The best known is 
“close annealing,” wherein the chain is placed in a gas- or 
oil-fired muffle fu rnace, heated to redness and then allowed 
to cool slowly. 

Another successful method is to use an ordinary rever- 
heratory furnace, such as is used for heating plates. If 
neither of these appliances is available, a very simple 
and effective way of annealing is to place the chains to be 
treated over a bar that has been fixed at a given distance 
from the ground. ‘Then thev are covered entirely with a 
wood fire, which is allowed to reniain in position until the 
ashes are cold. Uak wood is preferable for this purpose, 
as it is free from sulphur and phosphorus and does not 
affect the metal injuriously. 

If the process of annealing, or firing, is to be success- 
ful, one important feature must be considered : namely, 
the entire mass must be heated uniformly not higher 
than 1,400 deg. F. and allowed to cool slowly, when very 
satisfactory results will be obtained. G. H. PLaine, 

Hartford, Conn. 

Keeping Track of Smal] Tools 


When using several tools on the bench at once, the fine- 
measuring tools and small scales can be easily kept sep- 
arate and in a known place by simply drawing a chalk 


METHOD OF KEEPING TRACK OF FINE TOOLS 


mark around a section of the bench, as shown in the il- 
lustration. Always placing the tools inside this ‘line pro- 
tects them from damage or loss. C. ANDERSON, 
Worcester, Mass. 
Fastening Clamping Screw to 
a Large Clamp 


The illustration shows a good method for fastening a 
clamping screw to a large clamp. At a point exactly in 
the center of the clamp is drilled and counterbored a 
recess, as shown, to fit around the point of a screw A and 
washer B. The hole in the washer is drilled a trifle larger 
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than tne screw diameter. There should be from °/,,- to 
yz-in. clearance between the bottom of the washer and 
the back of the rounded head on the screw. The washer 
is held fast by the screws C. The screw A, washer B and 
screws C are assembled on the clamp. Then the screw 


CLAMPING SCREW FOR LARGE CLAMP 


is screwed up in the lid of the jig D, after which the 
knurled head is assembled and pinned to the screw shank. 
The pin £ holds the clamp in its right position. 

Dayton, Ohio A. M. Bowyer. 


mt 
The Originator and the Copier 


It is always a disconcerting experience to find that 
designs which were evolved after trouble and difficulty 
have been annexed without acknowledgment by a competi- 
tor. In such cases the feeling of resentment runs high; 
and even if patent rights are not in question, the ag 
grieved party has a desire to bring the culprit to justice. 
There is, however, a crumb of comfort in the reflection 
that no copy, however close, can equal an original. This 
much, at least, is a recognized retribution upon dishonesty 
no less than upon legitimate imitation devoid of fraudu- 
lent intent. 

The ethics of the subject are obscure. HKvolution and 
improvement are gradual matters. The new of today 
is the commonplace of tomorrow and is out of date after 
the passage of relatively short periods of time. 

In the matter of patents the state recognizes not merely 
the inventor’s rights, but the question of public servic+ 
Protection is afforded for a limited term in return for 
disclosure of improvement. It is questionable, on the 
whole, if even patent protection, subject as it must always 
be to legal revision and confined as it is to narrow limits, 
is as valuable as is usually assumed. ‘The majority of 
valid commercial patents are in restraint of trade and 
are obtained with this single end in view. Those that are 
of basic character return as a rule very little to their origi- 
nator. It is reputation, after all, that counts, and this is 
apt to rest with the progressive firm that is known to 
originate. Mere copying is detestable to a creative mind, 
which can usually discover other and equally success- 
ful methods of securing the results desired. 
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outside of fashion, tendency and tradition. The habit of 
industries to localize themselves may be cited. It may be 
assumed that the tendency of like things to get together 
has a bearing on the question of imitation. 

Some things once original are now simply matters of 
good practice, and resemblance is by no means necessarily 
Imitation. Practice has evolved many standard means 
of achieving certain results, and such means are base 
upon origination of past periods. 

Little in the way of mechanical invention is_ basic 
in the sense that scientific discovery is original, whatever 
the commercial returns in the former case. Details mav 
be and are improved upon, but the opportunities for radi- 
cal departure in the mechanical world are rare. This 
statement is not to deprecate the average invention, but 
is to say that revolutionary discoveries are far from com- 
mon. Even when the basic is concerned, reduction to 
practice is a long and tedious process of evolution, and 
standard practice is usually the mean between competitors 
work. 

Modern design in an engineering sense is more selective 
than creative. First principles are involved in only a 
few cases; practice in the average commercial tool or 
machine is rather a settled matter, and we are all so heav- 
ily in debt to any predecessor that imitation in this sense 
is the order of the day. 

It is a penalty imposed upon deliberate theft of ideas 
that imitation is bound to be late in the field. This fact 
alone affords some measure of protection to honest effort 
and progressive thought. Reputation follows experimental 
and original work and is usually found coupled with honest 
workmanship and first-class, careful system. Its worth 
can scarcely be over-estimated, and its reward is sure. 

Tooting, 8. W., England. A. L. Haas. 

& 


Fractions, Decimals and 
Millimeters 


Having frequent need to compare the millimeter with 
both the decimal and common fractions of an inch and 


FRACTIONS AND DECIMALS OF INCH WITH MILLIMETER 


EQUIVALENT 
Fraction Decimal Fraction Decimal 
of Inch of Inch Millimeters cf Inch of Inch Millimeters 

0.015625 0.3968 ti 0.515625 13.0966 
0.03125 0.7937 0.53125 13.4934 

& 0.046875 1.1906 i 0. 546875 13. 8¥03 
is 0.0625 1.5875 CG 0.35625 14.2sS72 
& 0.078125 1.9843 i 0.578125 14. 6841 
3 0.09375 2.3812 § 0.59375 15. QOS09 
za 0.109375 2.7780 ze 0. 609375 15.4775 
} 0.125 3.1749 R 0.625 15.8747 
tr 0. 140625 3.5718 ry 0.640625 16.2715 
el 0. 15625 3.9686 24 0.65625 16.6684 
# 0.171875 4.3655 8 0.671875 17.0653 
i 0.1875 4.7624 14 0.6875 17.4621 
0.203125 5.1592 ‘ 0.703125 17.8590 

yy 0.21875 5.5561 Hi 0.71875 18.2559 
ii 0. 234375 5.9530 0.734375 18. 6527 
\ 0.25 6.3498 a 0.75 19.0495 
if 0. 265625 6. 7467 0.765625 19 4463 
RY 0.28125 7.1436 0.78125 19. $433 
ik 0. 290875 7.5404 4 0.796875 20 2402 
‘ 0.3125 7.9373 13 Q, 8125 20. 6371 
0 328125 83342 43 0.828125 21.0339 

0.34375 §. 7310 33 0.843750 21.4308 

rr] 0.359375 Q 1279 $} 0.859375 21.8277 
} 0.375 9 5248 j 0.875 22 22945 
£1 0.390625 9 9216 ii 0.890625 22.6214 
i 0.40625 10.3185 33 0.90625 23 .O183 
q 0.421875 10.7154 +3 0.921875 23 4151 
y 0.4375 11.1122 Vi 0.9375 * 23.8120 
i 0 453125 31-5091 {i 0.953125 24.2089 
iy 0.40875 11 9060 ay 0.96875 24. 6057 
2. 0.484375 12 3029 $3 0.984375 25 0026 
0.5 12. 6907 1 1.0 25 7905 


not finding these equivalents in any handbook, I have 
compiled the table herewith, which I believe will prove 
useful. 


New York City. 


National characteristics, like British partiality in favor 
of solidity and durability and American fondness for 


simple ingenuity, influence design. It is dit -'t to act A. ELTING. 
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STEEL MEE ST Ee SEO TE pre eihhigs ob hha Tp re Ta ds 


Discussion of Previous Question 


Job-Hunting Technical Unions 


The statements in the article by J. Spaander, page 
431, are not altogether pleasant reading, but are un- 
fortunately more true than they ought to be. The only 
inconsistent note is where he speaks of the American 
engineer as too much given to shifting from place to 
place and then tells of his own 10-year wanderings In 
Europe, Asia, Australia and America. This shifting has 
its advantages, however, and I do not believe it is as 
bad a trait as he pictures. 

There can be no doubt about the standing of engineers 
abroad being better than it is in this country. In Russia, 
in some cases at least, they rank with certain special 
layers in the social laver-cake, one of my friends being 
in the “duke” class and his assistant in the next lower 
layer, whatever that may be. None of us are anxious for 
the titles, but most of us would like the respect and the 
coin of the realm that go with them. 

I have discussed this problem in England with both 
employers and engineers, and the general impression I 
gathered was that the engineer was there looked upon 
more as a physician and the case left in his hands. This 
attitude was apparently due to the fact that the client 
was either too much engrossed in other business to bother 
with his engineering work or that he felt he knew 
nothing of it and left it all to the engineer, just as he 
would if he called in a doctor to cure the measles. 

In this country the average employer is perhaps more 
of a mechanic than in the older countries, this being 
probably due to a larger number having come up through 
the shop than in any other country. And those who do 
not know about engineering matters fondly imagine that 
they do, which may be even worse. The 
engineer should undoubtedly stand for 
the best engineering practice against the 
opinions of those who lack training: 
but when these same individuals hap- 
pen to be the ones who handle the check- 
book it is not always easy to maintain 
one’s position. 

I cannot agree that the fault is en- 
tirely with the engineer, although I am 
not attempting to excuse him altogether. 
The general public has much to do with 
his standing on such matters as may be 
called public engineering. When the 
public can be made to see that its good 
tax money is being wasted by political 
henchmen who pose as engineers and 
demands that real engineers be em- 


ploved, there will be considerable improvement in 


this direction. This situation is fortunately coming about 


in many sections of the country and seems bound to grow. 


With the increasing appreciation of the value of the eng!- 
neer to the community and the country will come the 
raised standing of his profession to a par with that of the 


physician and surgeon. 


as eee eT ca V1 


It is important that the engineer himself bear this in 
mind and be not content with his present standing. On 
the other hand, he must not become too much impressed 
with his own importance, but remember that we have 
little to do with the intelligence with which nature endows 
us, and that every man must give service according to 
his ability, if he plays the game fairly. 

New York City. FranK C. Hupson. 
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Machining Gear Roller Faces 


On page 1085, Vol. 43, was described an excellent 
method of turning face cams on the lathe. This article 
was Very interesting to me, as we had several hundred cams 
of the type shown in Fig. 1, to be made at once. They 
are independent stop cams for the turrets of hand screw 
machines, and six points, 60 deg. apart, locate the stop 
finger for each position of the turret. We had been mak- 
ing these cams on the miller, as shown in Fig. 2, chucking 
them on the dividing head, milling the high point first, 
then raising the table 0.051 in. for each of the five remain- 
ing points. This practice meant turning the dividing 
head £0 turns by hand for each cam, besides raising the 
table five times. The best time possible by this method 
was 20 min. each. 

This process was discarded for the method shown in 
Fig. 3, which proved to be a very satisfactory manufac- 
turing proposition. The cam is held in the 12-in. three- 
jaw universal chuck (, fastened to the cam plate F, which 
is threaded to fit the spindle nose of the lathe. This cam 
plate is about 15 in. in diameter and is recessed about 
3Q in. deep to a diameter slightly larger than the outside 
diameter of the universal chuck. The chuck is centered 


Cable atfoched to Y 


FIGS. 1 TO 3. CAM TURNING ON A MANUFACTURING BASIS 


by the boss on the back, fitting in a counterbore in the 
plate F, 

The angle plate A, doweled to the carriage of the lathe 
and held down by two bolts, carries a roller & riding on 
the cam face. The feed-rack pinions in the apron are 
disengaged, and the carriage moves back and forth, fol- 
lowing the contour of the cam, the roller being forced 
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against the cam by a weighted lever LZ bearing on the 
carriage. 

This construction was adopted after trying out various 
springs and was found to be more positive, as it main- 
tains a steady and constant pressure on the cam roller 
and gives much more uniform work. The work was run 
30 r.p.m., so the entire carriage had to “drop back” 0.255 
in. in 14 sec., requiring considerable weight. 

The power crossfeed was used, reversing in the apron, 

while the thickness was set by the graduations on the 
compound rest. A roughing and finishing cut produced 
the necessary finish. The time for this operation, floor 
to floor, is slightly under 7 min. 
_ The method of making the master cam plate is deserv- 
ing of mention. The head is too small to be obtained 
on the miller without special gearing, so the plate is 
finished-turned in place on the lathe and a slot cut across 
the cam face the depth of the low point. A 314 thread 
gives a lead of 0.051 in. in 60 deg., so the rise is cut with 
this thread, the error being less than 0.0015 in. The 
‘drop is marked off, roughed down in the shaper and fin- 
ished by filing, the total time for making the cam plate 
being about 12 hr. H. B. McCray. 

Charles City, Iowa. 
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Making Effective Protectors for 
Machine Ways 


I agree with the article on page 1128, Vol. 43, which 
says, “Any means that will increase the life of a machine 
tool or prolong its accuracy and usefulness should be care- 
fully considered.” 

The usefulness of an effective protector for the 
machine ways is self-evident, but to me the spring window- 


_ ae TN 
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Fig.l Protecting T-Slots 


rounding Pans 


MAKING EFFECTIVE CHIP PROTECTORS 


shade contrivance has its disadvantages. For simply 
keeping chips and dirt out of T-slots a plain strip of the 
section shown in Fig. 1, held in position by cheese-head 
screws, is much easier. Although taking more time to 
arrange, it is not necessary to handle the strips very often, 
and they give the operator the free use of his table while 
protecting its surface when heavy or rough castings are 
being constantly taken on and off. 

A more common device is a sheet-metal tray in which 
the jig or work is placed. If a jig is used, a slot is cut 
in the bottom of the tray to allow the registering pins or 
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tongues on the jig to enter the table. When designing 
a milling jig, I always try to embody the tray idea in the 
casting itself, as in Fig. 2. Any extra cost incurred in 
the pattern and casting is balanced, or justified, in the 
stiffer casting obtained. The web all around lends 
strength to the casting in addition to confining the chips 
to one slot in the table. P. JAMES. 
Surrey, England. 
& 


Grinding-Operation Hink for 
Hardened Rollers 


On page 185 I notice a grinding kink by W. L. Conklin. 
It reminds me of a job of similar nature that, to my 
way of thinking, was handled in a more efficient manner. 

Five hundred hardened-steel rolls 0.185 in. in diameter 
and 2 in. long were called for. A piece of 0.189-in. drill 


DRIVING ROLLS BY SQUARE CENTER 


rod was cut off to length. Then a bushing was made 
with a 0.189-in. to 0.190-in. hole in it and slipped on the 
rod. With a center punch ground four-sided we prick- 
punched one end of the rod and centered the other end 
with a small center drill. 

The rolls were then hardened, and when ready to be 
ground, a center of the grinder was turned down to 0.16 
in. and squared on the end to fit the prick-punch square 
in the rolls. In this way the headstock center revolved 
the work, which was more efficient than a soldering iron. 

Arlington, R. I. GEORGE P. BREITSCHMID. 


Turning a Small Radius 


On page 865, Vol. 43, was an article on “Turning a 
Small Radius.” | 

The same principle may be used for convex curves by 
clamping a bar to the lathe bed between the cross-slide 
and the headstock, so that the radius pin may go from 
this bar to a point on the cross-slide. It is then only 


TURNING A CONVEX RADIUS ON FACEPLATE WORK 


necessary to see that in setting the pin the points where 
this engages and the point of the tool are in the same 
vertical plane, the tool in this case being started at the 
outer diameter, as is also the case in turning a concave 
radius as described in the preceding article. 

Detroit, Mich. GEORGE H. CHENEY. 


March 16, 1916 


Manufacturing Rifle Cartridges 


The article on page 289 of the American Machinist 
brings to my attention an operation that, as described, 
is far from being possible. Even if it were, it would be 
a very poor manufacturing operation. I refer to the 
following paragraph: 

Cartridges are loaded with many different charges, such as 
black powder, semismokeless, dense smokeless and the like. 
These charges differ so much in characteristics—amount 
used, density, rapidity of combustion, chamber pressure, etc.— 
that a number of different primers must be provided. There- 
fore the primer hole, which is pierced through the head of 
the cartridge during the indenting operation, is of a great 
variety of sizes, depths and shapes. Tools for this operation 
will stand up for some 1,000,000 or more cases, with proper 
care. The only lubricant used is a little lard oil on the punch 
occasionally. 

I also do not agree with that portion of the article 
which deals with the indenting and piercing in one opera- 
_ tion, for the simple reason that in indenting the head 
of a cartridge the metal is forced down and is flowing 
before the indenting punch. If it were possible to carry a 
piercing punch in conjunction with the indenting punch, 
my experience leads to the belief that the indenting punch 
would force the metal around the piercing punch in such 
a way that it would be impossible to strip the shell 
without breaking the punch. 

Moreover, the fact that experience has shown how 
difficult and heartrending it is to try to pierce metal 
that is thicker than the diameter of the piercing punch 
makes it hard for me to believe it possible to perform 
this operation successfully. 

As for the machine that does all the operations as 
stated—I am from Missouri. GEORGE DINGER. 

New York City. 


SS 


The timely article by G. R. Smith, in Vol. 43, page 881, 
which I read with much interest, calls to memory a few 
little kinks I used on similar work where large quantities 
were manufactured, which resulted in a saving’ in tool 
steel and time. 

The redrawing dies, made as shown at A, had a sharp 
edge at their bottom for stripping, which did away with 
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SELF-STRIPPING DIE AND TAPER PUNCH USED IN 
RIFLE CARTRIDGE WORK 


the spring detent stripper and enabled us to shrink the 
dies three times before discarding them as useless. 

The shrinking was done by using a shallow pan of 
water deep enough to reach within 1% in. of the drawing 
surface of the hole, then heating the die to a cherry 
red and rolling it in the pan of water until cooled, 
afterward annealing it and working it over in the regular 
way. 

I have found that the dies will shrink about 0.009 in. 
the first time and from 0.007 to 0.005 in. the second 
and third times, but on the fourth shrinking I could 
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obtain no results that warranted the expenditure of time 
and money. 

The punches, as shown at B, were straight to within 
1 in. of the drawing end, which was made from 0.002 
to 0.003 in. small, tapering back to the required size. 
This made stripping easy. 

These punches and dies were made for drawing brass 
shells of 0.044-, 0.380-, 0.320-, 0.300-, and 0.250-in. 
diameter. Lard oil was used as a lubricant. 

St. Louis, Mo. JAMES S. GLEw. 

we 


Methods for MaKing High- 
Speed Steel Go Farther 


Methods similar to those described on page 165 have 
already been adopted at the Puget Sound navy yard. 
Our high-speed steel scraps consisted of all sorts of short 
ends. Owing to the high price of steel we decided to try 
oxyacetylene welding to utilize the ends on a mild-steel 
shank. We prepared for the weld as shown herewith 
and have turned out lathe, shaper and planer tools that 
give entire satisfaction. 

The high-speed points were cut with a hot set and 
ground to the proper shape, the welding edges being 


TOOL PREPARED FOR WELDING 


beveled toward the center at about 45 deg. The shank 
was made in the same way and the weld made with an 
ordinary steel-welding rod. We figured that making the 
weld at an angle of 45 deg. from the base would give 
the welded point a better support from the end of the 
shank and reduce the stresses at the weld. 

The first tool made cost about 35c. excluding the 
somewhat doubtful value of the high-speed scrap used 
for the point. Later tools, of course, cost less. After a 
heavy test lasting an hour on nickel steel, this first tool 
showed no signs of distress and the cutting edge was still 
in excellent condition. Gi. A. HASTINGs. 

Puget Sound, Wash. 

% 


Neat Recessing Tool for 
Percussion Caps 


Mr. Nowalk’s article on page 208 showing an eccentric 
tvpe of recessing tools brings to mind my experience 
with this and other types of recessing tools, which may 
be of interest. For recessing the threaded end of per- 
cussion pellet hole for steel bodies for the British No. 100 
detonator, we found it necessary to design a more rigid 
tool than was used in the brass bodies. 

I first designed a tool substantially as shown on page 
208, using the same lead of spiral, but cutting it only 
90 deg. of the circle. This gave me the recess required— 
namely, sls in., the tool post being .Js in. off center of the 
body. 
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We found in practice that this tool was not rigid 
enough when used on high-speed drills, owing to its 
length from the drill spindle and on account of the tool 
post rotating off center. I then designed the tools shown 
herewith, which are doing satisfactory work. They are 
simple in construction, more rigid in operation and have 
the advantage of running in balance, and they allow the 
use of a larger post to enter the hole. 

Both tools shown are substantially the same in principle 
of operation, but in tool A the post is made in two parts, 


yhemovabie Post 
{ SSS nr 


‘Joo! Post parts here 
RECESSING TOOL FOR HIGH-SPEED DRILLS 


with a circular groove formed central with the joint 
where they screw together. The sleeve, which rides on 
the jig bushing when the tool is in place for recessing, 
is formed on the inside diameter to fit freely in the groove 
in the tool post, acting as the fulcrum and its support. 

In tool B the post is pivoted in the sleeve, as shown, 
this sleeve being relieved to allow the tool post to rock 
when thrown over by the cam groove at its bottom end. 
The pin in the cam groove passes through the body, being 
Jocated on the center line of tool and riveted in place. 

The construction of both tools is clearly shown. 

T have shown a smal] fly cutter held in place by a screw 
in the end of the tool post. The cutter is made from ¥;-in. 
drill rod and is cheaper to make than a formed cutter, 
with the advantave of setting to the diameter required 
after grinding. 

When the recess is formed in the bottom of the hole, 
as described in Mr. Nowalk’s article, I prefer to use a 
formed cutter with four or more cutting edges, as shown 
at C. This obviates the necessity for the operator to 
set the cutting edge exactly in line with the movement 
of the tool post and gives more wearing surface than the 
one lip tool. JOHN J. EYRE. 

Boston, Mass. 

: 


The Machinists’ Strap 


It gives me great pleasure to find that my ideas of 
things are shared by so eminent a man as John K. Sweet. 
When I read his remarks about the farmers’ lever and 
its fulcrum and the machinist and his straps, I went out 
into the shop where I am in charge and checked up 
some straps I have had for years, to find, as I expected, 
that they agreed with the pruportions laid down by 
Professor Sweet. 

And now I should like to express a few ideas about 
straps. We are in agreement as to the lengths from bolt 
to work and from bolt to block. It is also important, 
if one is to get the best results, to see that the strap 1s 
parallel to the platen on which the work is being held. 
Inattention to this results in work being distorted, in- 
securely held and in the breakage of bolts. 

The end of the strap that engages with the work should 
bear level upon it; that is, it should have a surface 
bearing, not a point, or line, one. To obtain this, packing 
should be properly prepared of a height equal to the 
thickness of the job instead of using any old piece of 
junk from the scrap pile, with irregular sv oees that 


AMERICAN MACHINIST 


Vol. 44, No. 11 


besides being unsuitable for the job in hand leave their 
mark on the plane surface of the platen. Where a job 
is coming through in quantities, it is an easy matter to 
provide straps embodying in themselves the right height 
of packing block. 

With regard to the straps made by bending a square 
bar in the middle, I have a number of these and find 
that they stand up very well, if made of tool steel, 34 in. 
square, bent to pass a 34-in. bolt and of a length, when 
bent, of about 7 to 8 in. F. R. MANnn. 

London, England. 


cS 
Painting Small-Shop Products 


Mr. Van Deventer’s interesting article on painting 
small-shop products, in the American Machinist, page 183, 
encourages me to offer a few views on the painting of 
machine-shop tools. 

Architects and engineers have done everything in their 
power to make the modern factory a healthful, well-lighted, 
clean place. White walls and ceilings are now the rule, 
with about 6 ft. of wainscoting of some darker color, 
say green or brown. How attractive a new shop looks 
until the machines and equipment are installed! Then 
we see a mass of dirty, black, moth-eaten units. 

Why not finish the machines in keeping with the rest 
of the building? Finish them white. Finish them white 
from “stem to stern,” except those parts that must neces- 
sarily be of polished metal or which are used in actual 
contact with the work, as chuck jaws, miller tables, ways, 
lathe centers, etc. Parts that are subject to handling, 
such as pedals, belt-shipper levers, hand levers, ete., could 
he finished with a tough coat of porcelain enamel of the 
kind used on plumbing fixtures. The better grades of 
this material will not crack off even when subject to the 
abuse of careless employees. Tools that are subject to 
heat could not be painted pure white, but could be finished 
in aluminum paint, which will stand severe heat. This 
color would blend very well with the general scheme of 
the shop. | 

Of course, the objection will be raised that the machines 
will become stained with oil and look worse than if finished 
in a dark color. The remedies are better prevention 
against oil leakage, which is a possibility. Incidentally, 
in certain classes of tools the ball bearing offers a good 
solution of this trouble. It goes without saying that the 
coolant can be properly taken care of. 

There is no excuse for dirt in any form in the machine 
shop. But what is to be gained by all this expense and 
trouble? First, better work—hbetter because more reflected 
light will be thrown on the work, which will be of 
trenicndous help to the operator, and the work will stand 
out in sharper relief, which is also an aid to the eyesight. 
If you do not believe in the principle of reflected hght, 
just arrange a drop-light over a table top of dark color. 
Then superimpose a piece of white paper and notice the 
difference. And last, there is the psychological effect on 
the operator and everyone concerned. The effect gained 
is the same as with a finely finished precision instru- 
ment—the men will handle the machines with more care, 
keep them cleaner and do better work with them. 

Bridgeport, Conn. W. Burr BENNETT. 

[The machinery of the printing plant of the Hill 
Publishing Co. is finished in white enamel, this practice 
dating back a number of vears.—Editor. ] 
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Editorials 


Machine-Tool Descriptions 


In one of its aspects the editorial last week on “Copying 
Machine Tools” brings up the question as to what kinds 
of machines and appliances are eligible for notice in the 
department of the American Machinist headed “Shop 
Equipment News.” The policy in regard to these descrip- 
tions has been in force for many years and is easily and 
simply stated. 

Like every other part of the editorial pages, this 
department is maintained for American Machinist readers 
and for no other purpose. The readers are interested in 
every new machine, device and appliance that can be used 
in machinery building. They have the right to expect 
that the journal they read will provide them with in- 
formation about all these things. This the American 
Machinist tries to do. During the last five years 2,139 
such items have been printed—an average of over eight 
each week. This is an unparalleled record. 

The test that is applied to each one of these items 
when it is received for editorial consideration is this: 
Is the machine or appliance offered a new or improved 
machine-shop product? That is, is it new to the manu- 
facturer who has produced it? It is not expected that 
it 18 necessarily new in principle or mechanism. 

It is obvious that any other interpretation would be 
impossible. Radically new bits of mechanism in the 
machine-tool field are very hard to find. Every time a 
lathe is produced with a cross-slide the invention of 
Maudsley is being copied. Every time a manufacturer 
designs a turret for a turret lathe he is harking back to 
the original ideas of Howe and Stone. We might go 
through many, if not most, of the mechanisms in daily 
use and such as are shown each week in the “Shop 
Equipment News” section of the American Machinist 
and name the men who originally developed the devices. 

But the readers of the Amertcan Machinist are not 
interested in priority or historical credit; they do want 
to know what machines and appliances can be procured 
today to carry on their work. Thus the descriptive matter 
sent by the machine builders is accepted and printed as 
coming from reputable sources. This confidence is 
practically never betrayed. 

% 


Trade Education in Danger 
from Its Friends 


Vocational education, in common with so many other 
projects, is in serious danger of disaster at the hands of 
its friends. Those who believe that it is important to 
know what to avoid will welcome the report prepared 
bv the National Society for the Promotion of Industrial 
Education and published by the United States Department 
of Labor in Bulletin No. 162. The subtitle—Miscella- 
neous Series No. 7—describes it better, as it is about as 
miscellaneous a collection of data as we have seen, some 
of it being excellent information, but much of it being 
seemingly far outside the realm of a practical survey. 


The bad feature of this survey is that it will tend to dis- 
courage practical surveys, which are so much needed in 
many cities. 

It is difficult to see just why a survey of the industry 
of a city should be a cyclopedia of those industries, why 
it should go into minute details of how each operation is 
performed and just what each tool is used for. Of course 
it makes a very impressive-looking report; but the same 
material can be found in the cyclopedia, and it is a fairly 
safe bet that this pamphlet came from that source. This 
statement does not mean that a survey should be super- 
ficial, but that it should deal with the real fundamentals 
or underlying principles of the industry rather than with 
its history in the cyclopedia sense, as in this case. 

Taking the metal industries, we find 17 establishments 
reported, with a total of 4,924 men. The machine shop 
receives careful attention, all the types of machines being 
described in dictionary language and occasional gratui- 
tous advice thrown in as to certain machines not being 
as fully used as they should be. This is about the only 
trade, however, for which specific reeommendations as to 
school training are given. Nearlv all the rest have to be 
content with a suggestion for more general education. 

The bulletin recommends, however, a so-called elemen- 
tary industrial education that, from the outline given, 
would be more comprehensive than the apprenticeship now 
i force in most shops. This step is highlv desirable; but 
it must be remembered that, after such a course, no boy 
is going to be content with the old form of apprentice- 
ship, either physically or financially. No boy who has 
absorbed half that is suggested will dote on sweeping the 
shop for three months at $3 per week. 

The ever-changing phases of modern shop practice make 
proper vocational or industrial training more difficult ° 
each vear, but thev also emphasize the importance of suit- 
able prevocational education. Whether the vocational, 
or trade, school is to increase, or whether it is to disap- 
pear in favor of the shop school, the prevocational teach- 
ings of the elementary grades become equally, if not even 
more, important. This need is particularly clear when we 
see, in this as in every other report, that the bovs 
and girls begin leaving school in large numbers at 14 
vears. 

The great danger is that people will become disgusted 
with vocational and other survevs that only put out 
voluminous reports containing encyclopedia information, 
but which do not point out how the children can be taught 
to fit into the industries of their loealitv. And as it is 
by no means certain which of these industries will present 
an opening when the children leave school, their training 
must be broad enough in fundamentals to be of assist- 
ance in whatever line may be open. 

This condition is the great educational problem of the 
day, and a few have seen light and are working toward 
it. But the problem is made more difficult by both individ- 
uals and societies that only succeed in producing at large 
expense voluminous reports, which may make a show of 
great activity, but do not point out constructive methods. 
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Catalogs and Circulars for 
South America 


Like business letters, all catalogs, circulars and publicity 
matter intended for South American customers must 
be in the language of the country—Portuguese for Brazil, 
Spanish for the rest of the continent. The piece of busi- 
ness literature printed in English promptly finds its last 
resting place in the waste basket. The only exception 
is when the matter reaches Englishmen or North Amer- 
icans who are in executive positions in South American 
shops. But these men are so few in number that their 
preference for English does not weaken the force of the 
general rule. 

In style and arrangement every bit of business literature 
intended for South America must be explicit, prepared in 
great detail and profusely illustrated. The regular type 
of catalog issued in this country is of little service there. 
It does not give enough information. The tendency here 
is to condense everything. We say it is written for the 
busy man. We realize that the reader will have a more 
or less intimate knowledge of what is being written 
about. 

But in South America conditions are different. The 
reader there does not have the extensive mechanical know]- 
edge possessed by executives in North American shops. 
He does not object to taking time to read long detailed 
descriptions ; in fact, he likes to do so. He wants to know 
everything that can or should be said about the machine 
or appliance in which he is interested and does not wish 
to have points left to his imagination or to interpreta- 
tion from his general knowledge. 

For the reason that illustrations are a universal lan- 
guage that does not need translation or interpretation 
the cuts in catalogs and circulars are of prime import- 
ance. They must be used in profusion. They should 
show not only the general exterior features of a machine, 
but should also exhibit the interior working details and 
even give the details of individual pieces. Every ma- 
chine, every variation of a machine and every part of every 
machine should be given an individual number, which 
should appear on the illustrations. These numbers can 
also be used as references in the descriptive matter and 
provide an excellent means of conveying information 
from the southern customer to the northern builder. 

This method of designating machines and parts has 
been worked out by a few of our industries in great detail, 
notably in shoe-machinery building. Thus the principles 
of applying such a system in catalogs and circulars are 
fully established. The method possesses no experimental 
features and can be easily adopted by every machinery 
builder who is reaching out for foreign trade. 

Supporting and explaining the many illustrations, there 
must be detailed text, describing every minute feature of 
the construction, operation and workmanship of the ma- 
chine. It is impossible to say too much. When an order 
must travel 3,000 or 4,000 miles before it can be accepted 
and filled, the one who makes it out wants certainty. 

No cross-references or marginal notes or footnotes are 
permissible in any business literature intended for South 
America. Better repeat a thing a dozen times than cross- 
reference once. If this seems like a burdensome require- 
ment, just remember that, if you fail to understand an 
order received from South America, four months must 
elapse before you can receive a reply to your letter of in- 
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quiry, straighten out the order and make shipment. Four 
months is a long delay, may easily lead to dissatisfaction 
and finally result in no business. 

In addition to numbering every machine and every 
variation of a machine, each one of the assembled units 
should be provided with its own code word. For instance, 
if a given size of lathe can be furnished with a cone drive, 
single-pulley drive or motor drive, each one of these three 
combinations should not only have its own reference num- 
ber, but also have its individual code word. Do not ask 
your prospective South American customer to combine 
code words in order to specify a machine with particular 
attachments. Do all this work yourself and arrange your 
code in the simplest manner possible. In addition to 
coding machines and assembled units, it is also wise to 
code some of the principal parts that may have to be 
ordered for replacement. This feature will mean a large 
amount of detail work in preparing your business litera- 
ture—but it is a kind of preparation that pays. 

The order blank is practically unknown as a bit of busi- 
ness literature sent by builders to prospective customers 
in the United States, but a blank of this kind should al- 
ways be included with every piece of descriptive matter 
sent to South America. It should be carefully planned 
and divided into columns or sections, each one calling 
for specific information in regard to the machine or appli- 
ance that is wanted. In general, the headings should be 
these: Serial number; code word; description; number 
wanted ; net and gross weight, in both English and metric 
units; general dimensions, in both English and metric 
units. The serial number, code word and description form 
a triple check upon the customer’s requirements. Cata- 
logs and circulars should also specify net prices. Never 
quote a list and string of discounts. They are confusing 
at home and doubly so abroad. 

The matter of obtaining a satisfactory translation from 
English into Spanish or Portuguese may look like a ser!- 
ous difficulty to North American manufacturers. This 
need not be the case. First, prepare everything in the 
simplest, clearest, most straightforward English that can 
be written, taking care to avoid unusual expressions oF 
colloquial and shop names for machine parts, operations 
and the like. (In passing, it is worth while to point out 
that it is a pity that there are no standards in technical 
English for the names of common machine parts and shop 
operations.) When the original matter has been carefully 
prepared in this fashion, it is not difficult to obtain 8 
satisfactory translation from some native South American. 
Three things that cannot go wrong are the illustrations, 
the serial numbers and the code words. These three form 
the backbone of the means of identification in a customer’ 
order. One of their good points is that they do not have 
to be translated. 

As a rule, business literature sent from European coul- 
tries fulfills all the foregoing requirements. However, 
the quality of the mechanical production of the English 
and German catalogs and circulars is not nearly s0 good 
as that which prevails in the United States. The illus- 
trations are cheaper in kind, the paper is inferior 10 qual- 
ity, and the general appearance is unattractive. But al 
the essential information is there, and that feature 18 
far more important than the one of appearance 0 7 
There have been cases where a South American buyer 
turned to his catalog from England to help in interpreting 
one from Cleveland, Ohio. 
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Shop Equipment News 
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Hobbing Thread Miller 


The illustrations show a thread miller manufactured by 
the Taft-Peirce Manufacturing Co., Woonsocket, R. I. 
This firm has acquired the manufacturing and selling 
rights in the United States for this machine, which was 
originally developed by J. Archdale & Co., Ltd., Birm- 
ingham, England. 

The machine uses, when milling either internal or 
external threads, a cutter the threads of which have no 
lead. This cutter is of practically the same width as the 
length of thread to be cut, and one complete revolution, 
with a slight over-travel to insure a perfectly finished 
thread, completes the machining operation. It will thus 
be seen that the machine is well adapted for rapid 
production. It is designed for threads of relatively short 
length, and the work produced shows a high degree of 
accuracy. 

The part to be machined is held in a self-centering 
chuck designed to meet its special requirements. The 
handwheel at the rear of the machine, when tightened, 


FIG. 1. HOBBING THREAD MILLER 
meter, 1% ins Tonk or external threads, maximum, 4% in. in 


diameter, ins long; minimum, 1 In. in’ diameter, 1 in. long; 


length of bed, 3 ft. 10 in.; longitudinal traverse of cutter, 

n.; transverse traverse of cutter, 6 in.; diameter and 
width of cutter pulley, 5%x5 in.; size of bearings in work 
head, front, 6%x4 in. long; size of bearings in work head, 
rear, 2% x2 M% in. long: distance between countershaft bearings, 
15 in.: floor gant occupied, 5 ft. 11% in. by 3 ft.; approxi- 
mate weight, lb. 


draws back the mechanism on which the work is mounted, 
thus holding it securely. The work is rotated by a five- 
step cone pulley placed on a jackshaft at the rear of the 
machine through bevel and worm gearing. The cone 
pulley is driven from a countershaft, thus giving the 
machine five feed changes. 

The pitch of the thread being cut is determined by 
a short detachable guide screw keyed on the tail end of 


the work spindle. The guide screw engages a nut—also 
detachable—that is carried by the bracket mounted on 
the headstock. As the work is rotated, the spindle moves 
longitudinally forward in its bearings by means of the 
guide, screw and nut, and in this manner the fead is 
obtained on the thread being milled. 

The cutter spindle is also driven from an overhead 
countershaft that provides three changes of spindle speed. 
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FIG. 2. DETAILS OF WORK-HEAD MECHANISM 


The cutter headstock is mounted on a compound slide. 
The headstock is adjusted transversely by a screw, and a 
dead stop is provided. After the cutter has been once set 
for any particular work, it needs no further adjustment 
until some other class of work is to be threaded. An 
additional transverse slide is provided under the cutter 
headstock, which is moved by a lever, bringing the cutter 
into its working position, after which it latches auto- 
matically. 

The latch is automatically released by a cam after the 
thread has been milled on the work, and at the same 
instant the cutter is withdrawn and the feed motion 
stopped. As a safeguard, before any thread can be milled 
it is necessary to draw the work spindle back a distance 
equal to the pitch of the thread. This is done by the 
larger handwheel at the end of the machine. However, 
before this can be performed, a locking pin must be 
withdrawn by the lever shown under the handwheel. It 
operates by means of a pinion meshing in rack teeth cut 
on the pin. 

After the handwheel has drawn the work spindle back 
the correct distance, a spring forces back the locking pin 
into a tapered hole in the handwheel. The work is then 
placed in the holding chuck. The cutter slide and cutter 
are returned to their correct working position by the 
lever shown in a vertical position under the cutter head. 
This position is equal to the depth of the thread to be 
machined. 

Another lever, which is alongside of the first one, then 
drops into a slot in the slide and frame, and the head is 
locked securely for the milling operation. The machine 
is now ready for the thread-milling operation. In Fig. 2 
are shown details of the work-head mechanism. 
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Electric Shop Tractor 


In designing the electric shop truck shown in the form 
of a tractor, the aim is to avoid tying the motor up for 
long idle periods while the body is being loaded or 
unloaded. In the tractor form the power unit can be 
utilized with a minimum of idle time, 
Inasmuch as it can be readily detached 
from the load-carrying units and put 
on other work while the loading or un- 
loading of trailers goes on. 

The frame of the truck is made of 
channel iron, riveted and _ welded. 
Everv moving part has a ball or roller 
bearing. Power is supplied to the 
Westinghouse motor by a 250 ainpere- 
hour capacity battery located directly 
over the rear wheels, thus providing the 
necessary weight for traction with- 
out any surplus or dead-load being 
carried. The battery space has been 
designed to accommodate any standard 
tray, permitting the installation of 
any battery selected. The motor is of 
the heavy-duty type, ball bearing 
throughout, and possesses a 200 per 
cent. overload capacity. All moving 
parts are accessible without the use of 
tools. 

The controller gives three speeds for- 
ward and two reverse. It is completely 
exposed for inspection by raising the 
hinged seat to the left of the controller handle. The 
handle is automatically locked when the driver leaves his 
seat. 

Power is transmitted direct from the motor to the rear 
axle through a worm gear. The load on the rear axle 
is carried mainly on two outward roller bearings. The 
two rear wheels and the steering wheel are fitted with 
solid rubber tires. The front wheel is supported by a 


ft. per min.; 


ELECTRIC SHOP TRACTOR 


Length over body, 71 in.; width over body, 39 In.; floor to 
top of driver's seat, 38 in.; floor to top of platform, 1912 in.; 
turning radius of outside wheels, 46 in.; turning radius of 
machine, 57 in. 
steel fork, mounted on cup and cone ball bearings, and 
is turned by a hand lever directly attached. 

The truck is made by the Mercury Manufacturing 


Co., Chicago, Tl. 
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Hydraulic Assembling Press 


The press illustrated is shown forcing a brake drum 
onto an automobile rear axle, but it is adaptable to vari- 
ous pressing and assembling jobs. An especial feature is 
its quick action, and it is very useful where accuracy 


SELF-CONTAINED HYDRAULIC ASSEMBLING PRESS 


Capacity, 20 tons; stroke, 18 in.; ram diameter, 5 in.; speed of ram forward, 5 
pump. 
r.p.m.; diameter of plungers, 1% in.; height of 
equipped with l-in. Metalwood single-lever 

%-in. relief valve; maximum work length of t 
length, 3 ft.; floor space, 34 in. by 13 ft. 6 in.; weight, 5,400 Ib. 


Metalwood duplex special hydraulic bronze; speed, 200 


ram center from floor, 34 in.; 
uick - operating valve and also 
is size, 7 ft.; minimum work 


and speed are essential. The actual time on the work 
shown was less than 3 min. from floor to floor. 

While specific figures are given for a certain size, this 
machine can be made with a length of bed to suit work- 
Ing conditions. A specially designed safety valve makes 
the machine foolproof with regard to overpressure, so 
that if the operator neglects to stop the pumps, no harm 
is done at any time. A counterweight returns the ram 
to starting position as soon as the pressure is released. 

This machine is made by the Metalwood Manufactur- 
ing Co., Detroit, Mich. 
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Safety Locknut 


The illustrations show one of the latest arrivals in the 
field of safety locknuts. It will be observed that a double 
nut is provided, one of which constitutes the lock. 

The two nuts are placed on the bolt together; but when 
the securing nut has reached the desired point, the upper 
locking-nut can be further revolved to a limited degree. 
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SAFETY LOCKNUT 


This is accomplished by providing the lower face of the 
locknut with a lip which slips into a circumferential recess 
on the upper part of the first nut, the joint being of the 
dovetail tvpe. There is a distinguishing mark on the 
two sections to indicate when the thread on each side 1s 
in alignment, and the nut can then be removed as a whole. 


March 16, 1916 


By screwing down the top nut a little more, however, a . 


erossthread is obtained, which contracts the lip of the 
upper nut and thereby produces a circumferential grip, 
rendering the whole impossible of removal. 
_ The two nuts are permanently connected and may be 
rotated separately with a spanner, but cannot be pulled 
out of engagement with one another. In course of manu- 
facture the lower nut is first drilled and then recessed on 
the upper face for about half its depth and with the 
walls of the recess sloping inward. The upper nut is 
turned with a parallel-sided spigot on its under surface 
and is drilled with a taper hole. The two parts are then 
held together by hydraulic pressure while a drift is pressed 
through them. Thus the spigot is swollen out until it 
fills tightly the cavity in the under nut. The combined 
nut is then tapped through with a continuous thread, and 
in this condition a gage line, half on each nut, is stamped 
on one of the six flat faces. 

The locknut is known as the “Vislok” and is the 
product of Vislok, Ltd., 3 St. Bride’s House, Salisbury 
Square, London, E. C., England. 


2 
Thread-Milling Attachment 


The thread-milling apparatus shown is adapted for use 
on a regular engine lathe. In the case A is a bronze 
worm gear driven by pulley B. On the worm-gear shaft 
there is a pinion gear C that engages with the large gear 
on the cone of the lathe, giving the spindle a backward 
rotation, as indicated by the arrow. 

The piece D to be threaded is held in the chuck by a 
collapsible collet. The cutter £ is carried in to the full 


THREAD-MILLING ATTACHMENT 


length of the thread to be cut, being located by moving 
the carriage up against the stop F. The cutter is then 
brought in to the full depth of the thread by placing 
the cross-slide against the stop G. Next, the clutch H 
is thrown in by pulling the handle J to the front, thus 
allowing the stops K and K to engage. This starts the 
spindle rotating. 

After the spindle has made about 1,4 revolutions, 
which are governed by the gear ratio M, the stop K is 
automatically thrown out by the knock-off pin O, and the 
milling of the thread is complete. 
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The lathe is geared up as regularly for thread cutting. 
The cutter is made not as a hob, with spiral grooves, 
but with straight grooves. The action of the carriage 
gives the proper pitch of the thread. The apparatus as 
illustrated is adapted for cutting an 8-pitch Whitworth 
standard thread in the ogive of a 70-mm. shrapnel shell. 

The attachment is a recent product of the New England 
Butt Co., Providence, R. I. 

3 


Hydraulic Arbor Press 


The wide range of the arbor press shown is expected 
to make it well adapted for general machine-shop use. 

The movement of the ram is unusually rapid, eight 
strokes of the pump handle raising the ram 6 in. When 
heavy pressure is reached, 
the large piston of the 
double-differential pump 
is automatically knocked 
out and heavy pressure 
up to 30 tons is produced 
by the small piston of the 
pump, which moves the 
ram at the rate of 1 in. 
for seven strokes of the 
pump handle. The V-gap 
in the crosshead allows 
shafts and axles to ex- 
tend up any distance. 
The ram is provided with 
two coil springs that re- 
turn it quickly into the 
cylinder when the release 
valve is opened. The 
press is made of any 
capacity up to 75 tons 
and of any desired width 
between strain rods or 
distance between top of 
ram and crosshead. It can 
he made portable or sta- 
tionary and can be equip- 
ped with power when so 
desired. The stroke of the ram is 10 in. The machine 
is the latest addition to the line made by the Lourie 
Manufacturing Co., Springfield, Ill. 


i 
Lathe Turret Head 


The lathe turret shown was designed to meet the 
requirements of toolrooms and machine shops where all 
kinds of manufacturing are done and where a screw 
machine is not at hand. 

The turret can be put in working position just as 
quickly as an ordinary lathe center or chuck. It can be 
turned to any angle without endangering the operator, 
because the tools are all in one line and do not stick up. 
The clamping handle is entirely exposed and free. The 
smallest size is the toolroom bench-lathe size, which is 
as light as a standard drill chuck, weighing only a little 
over 11/4, lb. 

The adoption of three tools in the turret head was 
based on the experience of the builder in finding that the 
great bulk of the usual run of work can be made on three 
settings. 


HYDRAULIC ARBOR PRESS 


Capacity, 30 tons; width be- 
tween strain bars, 30 in. 
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The turret swings only to cover the three or four set- 
tings of the tools. To change the tool position, all that 
is necessary is to pull the knurled knob A, as soon as the 
tool is in position, the plunger will automatically locate 
the tool in proper line. The clamping handle is shown at 


LATHE TURRET HEAD 


B, and C is the clamp screw to hold the turret on the 
tail spindle. By using a taper plug, one tool will serve 
for a number of lathes. 

The turret head is a recent product of Charles Eisler, 
43 Dodd St., Bloomfield, N. J. 


ei 
Crane Controller 


The Cutler-Hammer Manufacturing Co., Milwaukee, 
Wis. has recently developed a rope-operated crane control- 
ler designed especially for intermittent speed-regulating 
duty. The control is by means of a rope passing over a 
sheave at the right of the cont ‘oller. The rope is run 
over the sheave from the floor. 


I-Beam Trolley 


A detachable form of I-beam trolley, designed for use 
oa tracks not having Open ends, is a late product of the 
Chisholm & Moore Manufacturing Co., Cleveland, Ohio. 
The construction is such that a hinged arrangement per- 
mits quick application or removal of the trolley. 


the American International Corporation ig formulating 
plans to expand its machine-tool business and rapidly 
develop its selling organization. : 

The company has at present offices and showrooms in 
Paris, Petrograd, Zurich and Turin. Its branches in 
Austria and Hungary are closed for the present, on 
account of inability to ship goods. It will be recalled 
that Charles E, Carpenter, who is at present in Europe, 


has been general manager of the Allied Machinery Co. for 
the past few years. 
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PRACTICAL PERSPECTIVE—B Frank Richards and Fred H. 
Colvin. Fifty-eight 4%x6%-in. pages; 64 illustrations: 
cloth bound. Norman WwW. Henley Publishing Co., New 
York City. Price, 50c. 


This is the fourth edition of a little book that shows how 
isometric perspective can be used by practical men in every- 
day work. Nothing confuses many men more than the regular 
three-view drawings, and they are, at times, very confusing 
to even experienced mechanics. But an isometric sketch 
shows the blacksmith exactly what you want to have forged 
and is equally useful to the pattern maker. Tool draftsmon 
are using this style of drawing to some extent, and it has 
many advantages for the work. It will be found useful in 
many places and is well worth the little time necessary to 
become proficient in it. 


FIVE HUNDRED PLAIN ANSWERS TO DIRECT QUESTIONS 

ON STEAM, HOT WATER, VAPOR AND VApUtE HEAT: 

. By Alfred G. King. Two hundred and fourteen 

6x9-in. pages: 127 {llustrations: cloth bound. Published 

by. aa aan W. Henley Publishing Co., New York City. 
rice, 50. 


While this book is intended for apprentices and steam fit- 
ters, the treatment of the subject matter is so clear and com- 
plete that it should prove valuable to anyone interested in the 
various systems of heating. Heat-generating apparatus seems 
somewhat slighted, the greater part of the book being devoted 
to the other parts of the heating systems. The first chapter 
deals briefly with chimneys, fuels, heating boilers and with 
their trimmings and settings. This section has not the 
clearness and completeness which seem to be present else- 
where. For example, we are told that boilers are rated by 
their horsepower, but the next answer defines horsepower as 
work required to raise 33,000 Ib. 1 ft. per min. The value of 
the book would seemingly have been increased if a better 
description of heating boilers had been included. But this 
sort of information may not be needed by steam fitters. At 
any rate, the rest of the book is excellent. The elementary 
theory and the Practical construction of heating systems are 
described. Simple rules are given for determining the sizes of 
valves, piping and radiators. The advantages claimed and 
the apparatus required for the systems mentioned in the title 
are all adequately considered. Few photographs are used, but 
many line, section and perspective drawings clearly supple- 
ment the answers to the questions. 


ENGINEERING ood MODY NAMICS—By J. A. Moyer and 
J.P. Calderwood, Two hundred and three 5%x9 in. pages; 
70 illustrations; indexed: cloth bound. John Wiley & Sons, 
New York City. Price, $2. 


In the introductory chapter the general scope of thermo- 
dynamics is outlined, and the important engineering units 
are defined. The simplest imaginable example of heat engine 
is taken as that which has for its working substance a long 
rod of brass, which is heated and cooled and arranged to oper- 
ate as the pawl of a ratchet wheel. Some actual form of heat 
engine used as an example in the introductory chapter would 
Prove of greater value in interesting the student in the sub- 
ject matter. 

The laws of perfect gases, including the derivation of 
formulas for the various thermal lines, are clearly treated 
in Chapters IT and ITI. 

The application of the laws of gases to gas cycles is 
incompletely discussed in Chapter IV, which has the mislead- 
ing title, “Cycles of Heat Engines.” In this chapter are 
considered only the Carnot and the regeneration air-engine 
cycles. No mention is made here or in any other part of ie 
book of the various internal-combustion engine cycles, includ- 
ing the Lenoir, the Otto, the Brayton and the Diesel. a 
textbook on “Engineering Thermodynamics” some sae 
should be devoted to the analysis of the possible and practica 
heat-engine cycles using gas, d to 

One chapter is devoted to the properties of steam an ‘ 
the use of steam tables. This chapter is very clear, but some 
what incomplete. ne 

The chapter on the properties of steam is followed by nal 
on “Practical Applications of Thermodynamics to puncte 
Machinery.” This title is somewhat vague. The fate 
matter of this chapter includes the fundamentals of air as 
vapor refrigerating machines as well as compressed-alr sist 
chinery. This chapter is inserted between the chapters 
the properties of steam and of the steam-engine Oe ite 
chapter of thig type near the end of the book and with a be 
“Refrigeration and Compressed-Air Machinery,” woul 
more suitable. nd of 

Chapter VII is devoted to entropy of perfect gases @ tical 
steam, and this is followed by a chapter on the “Prac 
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Steam Expansions and Cycles.” The first part of this chapter 
is devoted to steam expansions and to the Rankine cycle. 

This is followed by the application of the: temperature- 
entropy diagram to the analysis of the steam engine. The 
authors then work out problems on the efficiencies of various 
heat engines. All the engines in the problems given operate 
under dissimilar conditions, making a comparative study of 
the merits of different types impossible. Some attention is 
also given in this chapter to Hirn’s analysis. 

The last chapter is devoted to the subject of flow of fluids 
through oridces and nozzles. The various chapters include 
many well-selected and practical problems. 

In general, the book is clearly written, but the attempt to 
make this treatise brief resulted in the omission of important 
details. A somewhat more careful arrangement of the subject 
matter and the addition of the modern internal-combustion 
engine cycles would serve to add to the value of this book. 


PERSONALS 


E. P. Worden, formerly of Fred M. Prescott Steam Pump 
Works, Milwaukee, has been appointed chief engineer of 
Henry R. Worthington, Harrison, N. J. 


Robert G. Nye, for the past few years associated with the 
Buffalo Forge Co., Buffalo, N. Y., in various capacities, has re- 
signed as factory manager to accept a similar position with 
the Alberger Pump and Condenser Co., Newburgh, N. Y. 


W. R. Noxen who has been connected with the Davis- 
Bournonville Co. since its organization in 1908 has been ap- 
pointed manager of the Chicago office, succeeding W. S. 
Schoenthaler, transferred to the general offices in Jersey City. 


R. A. Lewis has become general manager of the Lehixzh 
plant of the Bethlehem Steel Co., succeeding W. Frank Rob- 
erts who has been elected vice-president of the company. Mr. 
Lewis was formerly assistant general manager of the Saucona 
plant. 


P. P. Bourne, formerly chief engineer of Blake & Knowles 
Steam Pump Works, East Cambridge, Mass., is again associ- 
ated with the International Steam Pump Co. in connection 
with special engineering work located at the main office, 515 
Broadway, New York. 


H. Ulmer has become superintendent of the welding de- 
partment of the Jersey City shops of the Davis-Bournonville 
Co., succeeding F. J. Maeurer who has been appointed to 
take charge of the company’s newly established demonstrating 
and welding plant in Chicago. 


A. B. Hazzard, for a number of years general manager of 
the J. Morton Poole Co., and more recently associated with the 
Hall Switch and Signal Co., Garwood, N. J., has accepted the 
position of engineer of equipment with the Amalgamated 
Machinery Co., with headquarters at 71 Broadway, New York, 
N. Y. 


A. V. Wadsworth for many years foreman in the shops of 
the National Transit Co., Oil City, Penn., and for the past 
four years general superintendent of the Buckeye Traction 
Ditcher Co., Findlay, Ohio, has accepted the position of ge1- 
eral manager of the Dayton Pipe Coupling Co., Dayton, Ohio. 


OBITUARY 


Edward T. Betts, vice-president and treasurer of the Betts 
Machine Co., Wilmington, Del., died at his home in that city 
on Feb. 27. Mr. Betts was 60 years of age and of late years 
took an active interest in civic affairs. 


John C. Hooven, one of the founders, and since its organ- 
ization president, of the Hooven, Owens, Rentschler Com- 
pany, Hamilton, Ohio, died on Mar. 1 after a brief illness. 
As the president of this engine-building firm for over 35 years 
Mr. Hooven became a well-known figure in the engine-build- 
ing world and as a designer of the Corliss engines of which 
his company made a specialty he established a reputation 
for exceptional mechanical ability. Mr. Hooven was a 
native of Ohio, having been born in Montgomery County in 
1843. His early business years were spent in agricultural 
implement building in association with his father and brother. 
This led to the establishment of his own business for ths 
manufacture of portable engines and saw mill machinery and 
in 1880 he was instrumental in the organization of the firm 
of which he remained president for so many years. Four 
sons are all associated with the business. 
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CATALOGS WANTED 


L. Rinkel, 3511% Jefferson Ave., E., Detroit, Mich., would 
like catalogs from manufacturers of machine tools and ma- 
chinists’ small tools. 


Laciny Bros., 2624 N. 26th St., St. Louis, Mo., who are open- 
ing a new plant, to be operated as a copper, brass and sheet- 
iron works, will be in the market for athes, drill presses, 
vises, taps, dies, sheet-metal cutters, small tools, measuring 
instruments, etc., and would like catalogs from manufacturers. 


Following out its newly established policy of selling di- 
rect in the U. S. the Landis Tool Co., Waynesboro, enn., 
announce the following appointments: For New York and 


Eastern New Jersey, . G Neven; New Peyland States, M. G. 
Dunbar; Pennsylvania, Maryland and Virginia, T. G. Shearer. 


The Charles A. Strelinger Co., Detroit, Mich., are break- 
ing ground for the erection of a six-story building at the 
corners of Larned, Randolph and Bates Streets, to house their 
business. It will be a warehouse, general office, salesrooms, 
and machine-tool demonstrating plant and is very close to 
their present location. Floor space about 100,000 sq.ft. The 
plant will be ready for occupancy Oct. 1, 1916. 


| FORTHCOMING MEETINGS 
a 


A course of free lectures on military engineering will be 
iven under the auspices of a committee representative of the 
our national engineering societies, ant Captains Robins, Coiner 

and Ardery, Corps of Engineers, U. S. A. This course will be 
under the direction of Major-Gen. Leonard Wood and is de- 
signed to assist those who desire to enter the engineering 
battalion which will be formed at Plattsburg next summer. 
All engineers interested in. preparedness will be welcome, 
but attendance at these lectures does not apy obligation 
to subsequent eee 7 duty. Through the cordial attitude and 
cooperation of the United Engineering Society, the auditorium 
of the Engineering Societies Building has been placed at the 
disposal of the army officers. These lectures will be given 
meekly, having begun on Feb. 14, under the following divis- 


March 20, 1916—The selection, laying out and preparation 
of camps and cantonments; the service of general construc- 
tion; and the special services, {including al ublic work of 
an engineering nature which may be required in a territory 
under military control. 


March 27, 1916—The construction, operation and main- 
tenance of railways under military control and the construc- 
tion and operation of armored trains. 


American Society of Mechanical Engineers. 
ing, April 11-14, New Orleans, La., 
29 West 39th St., New York, N. 


American Society for Toa ke Materials. Annual meeting 
June 27 to July 1, 1916, Hotel Traymore, Atlantic City, N. J. 
Edgar Warburg, secretary, University of Pennsylvania, Phila- 
delphia, Penn. 


American Society of Mechanical Engineers. Monthly 
meeting first Tuesday. Calvin W. Rice, secretary, 29 West 
Thirty-ninth St., New York City. 


Boston Branch National Metal Trades Association. Month] 
meee on first Wednesday of each month, Young's Hotel. 
W. W. Poole, secretary, 40 Central St., Boston, Mass. 


Spring meet- 
we W. Rice, secretary, 


Providence Association of Mechanical Engineers. Monthly 
meeting fourth Wednesday each month. J. A. Brooks, secre- 
tary, Brown University, Providence, R. I. 


New eee Foundrymen’s Association. Regular meet- 
ing second ednesday of each month. Exchange Club, Bos- 


con Mass. Fred F. Stockwell, 205 Broadway, Cambridgeport, 
ass. 
Engineers’ Society of Western Pennsylvania. Monthly 


meeting third ted & section meeting first Tuesday. Elmer 
K. Hiles, secretary, Oliver Building, ittsburgh, Penn. 


Rochester Society of Technical Draftsmen. Monthly meet- 
ing, last Thursday. Secretary, R. H. Barnes, Taylor Instru- 
ment Companies, Rochester, N. Y. 


Superintendents’ and Foremen’s Club of Cleveland. Monthly 
meeting third Saturday. Philip Frankel, secretary, 310 New 
England Building, Cleveland, Ohio. 


, Western Society of Engineers, Chicago, Ill. Regular meet- 


ing first Wednesday evening of each month, excepting July 
and August. J. H. Warder, secretary, 1785 Monadnock lock, 
Chicago, Il. 

Philadelphia Foundrymen’s Association. Meetings first 


Wednesday of each month. Manufacturers’ Club, Philadelphia, 
enn Howard Evans, secretary, Pier 45 North, Philadelphia, 
enn. 


Technical League of America. Regular meeting secona 
er ide rene monte: Oscar &. Teale, secretary, 36 Broadway, 
ew York. N. Y. 
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IRON AND STEEL 


Pig Iron—Quotations were current as follows at the points 
indicated: 


One One 

Mar. 10, Month Year 

1916 Ago Ago 

No. 2 Southern foundry, Birmingham... $15.00 $15.00 9.50 
No. 2 X Northern foundry, New York. 19.75 19.75 4.25 
No. 2 Northern foundry, Chicago..... 18.50 18.50 13.00 
Bessemer, Pittsburgh ................ 1.45 21.45 14.55 
Basic, Pittsburgh .................6. 19.20 18.45 13.45 
No. 2 X, Philadelphia............... v- 20.00 20.00 14.26 
INO: 2. VATlOV sei ed ce Re FECES 18.50 18.25 13.00 
No. 2 Southern, Cincinnati........... 17.90 17.90 12.40 
Basic, Eastern Pennsylvania......... 19.50 19.50 13.50 
Gray forge, Pittsburgh.............. 18.45 18.45 13.45 


Steel Shapes—The following base prices in cents per pound 
are for angles 3 in. by in. and larger and tees 3 in. and 
larger from jobbers’ warehouse: 


po New ork 


ne One 
Mar.10, Month Year Cleve- Chi- 
1916 Ago Ago land cago 
Steel angles, base ......... 2.95 2.60 1.85 3.00 2.90 
Steel T’s, base............. 2.95 2.65 1.90 3.00 2.90 
Machinery steel (bessemer) 2.95 2.60 1.80 3.00 2.90 


Steel Sheetsa—The following are the prices 
pound from jobber’s warehouse: 


c——- New York —— 


ne One 

Mar. 10, Month Year Cleve- Chi- 

1916 Ago Ago land cago 

No. 28 black............ 3.50 3.50 2.60 2.95 3.10 
No. 26 black............ 3.40 3.40 2.50 2.85 3.00 
Nos. 22 and 24 black.... 3.35 3.35 2.45 2.80 2.95 
Nos. 18 and 20 black.... 3.30 3.30 2.40 2.75 2.90 
No. 16 blue annealed.... 3.75 3.45 2.30 2.75 3.30 
No. 14 blue annealed.... 3.70 3.35 2.25 3.35 3.20 
No. 12 blue annealed.... 3.65 3.30 2.20 3.30 3.15 
No. 28 galvanized....... 5.65 5.50 4.00 5.25 5.25 
No. 26 galvanized....... 6.35 5.20 3.75 4.95 4.95 
No. 24 galvanized....... 5.20 5.05 3.55 4.80 4.80 


Standard Pipe—The following table shows the comparison 
in discounts, together with the net prices in cents per foot: 


7 Black + alvanized—, 
Mar. 10, One far. 10, One 
1916 Yr. Ago 1916 Yr. Ago 
3%, - to 2-In. steel butt welded 74% 81% 57144% T2%% 
214- to 6-in. steel lap welded. 73% 80% 564%% T212% 

Diameter, In. 

a? aiden} ae nk ue aaa ae 2.99 2.20 5.35 3.50 
Dep on ar a as he we ae srt aw, ee tee eG 1 een 4.42 3.40 7.91 5.20 
UG. <a heAee wed OWN a ee 5.98 4.60 10.70 7.00 
DG oa sols ca Nae eh Gok VA ee ee 7.15 5.50 12.79 8.40 
ccs xpi R Cece G Web h GNAE ete orale Geek 9.62 7.40 17.21 11.15 
Ba ve se actdel a ire Nae ae ea ea 15.80 12.20 25.45 18.60 
Se ore eS ee ae ee ee rr a ae eee 20.65 16.10 35.57 24.20 
ahah ee ler alae ha aie aloe 29.43 22.90 50.87 34.50 
Nature Sega ard ocala aw, ached cai aoe ue 39.96 29.60 68.82 40.70 
Gl Nb abe ed ne 4G erie ow rae Ses 52.84 38.40 91.08 52.80 


Bar Iron—Prices are as follows 


in cents per pound at 
the places named: 


Mar. 10, One Month 
1916 Ago 
Pittsburgy,- Mill <0. sees eee ewes 2.40 2.15 
INGW: “YORK. scthls cei nc ae Ate ed ewe ch Oe aM 2.60 2.25 
Warehouse, New York..............20. 2.90 2.55 
Warehouse, Cleveland ..............6- 2.25@ 2.50 : 
Warehouse, Chicago .............0000% 2.90 


Cold Drawn Steel Shafting—From warehouse to consumers 
requiring fair-sized orders the following quotations hold: 


NEW, “YORK 4:69 esa sek heed Soe ee ee eee ewe ee List price 
CIVEVETONG. “eijocae nate 6458 Se GI Fee Ve ae Ree ee aoe List price 
CHICES 6. is sie eke oe hohe be A Ee eS eee List price 


Swedish (Norway) Iron—This material per 100 lb. sells as 
follows f.o.b. places named: 


ING! SOOGTIE® aise See Fee kh Bok Oe NAS SOR Wa AO ee Ne $4.50 
ChEVGIANG | wicce bt bee ea ee aie oe ee SE we Ee he Oa 4.80 
CUNCAB Olas bate ee Noe hae eG et eh eek a2 ek Aone Hae Ae 3.60 


In coils an advance of 50c. is usually charged. 


METALS 


Antlimony—Chinese and Japanese brands are quoted as 
follows in cents per pound for spot delivery, duty paid: 


New York...... 44c. Cleveland.... 50c. Chicago.... 44%c. 


Copper Bars from warehouse sell as follows per pound: 
New York .........46. 39.5¢. CHICA Oi t0% Sea ee Saas 


Miscellaneous Metala—The present New York quotations in 
cents per pound, with a comparison of a month and year ago, 
are as follows: 


One One 
Mar. 10, Month Year 
1916 Ago Ago 
Copper, electrolytic (carload lots) 27.25 27.00 14.87% 
BY oe aes, 2 nee ad, Maw aace inert as nde 5.00 41.25 45.00 
GOR 6 6.5: ees ores ae ea ee wee Ra DE are 6.75 6.25 3.95 
DBDCIUOR. sian ob oes bee wee eee e Oh ew he 19.50 19.50 11.50 
ST. LOUIS 
TORO. sa sckautens ee ee ee ear ewe ee ere 6.75 6.10 acts 
Spelter ....... sh aig Vat oar sae nue oc ane e tera ts 18.00 19.50 P 
r———_ New York ——‘\ 
One One 
Mar.10, Month Year Cleve- Chi- 
1916 Ago Ago land cago 
Copper sheets, base..... 35.00 33.00 19.75 36.00 34.00 
Copper wire (carload 
NOUS). otc. beh oo area ee ew SS 35.00 33.00 16.50 spt 36.00 
Brass rods, base........ 37.00 38.00 16.25 40.00 35.00 
Brass pipe, base........ 41.00 43.00 19.00 44.00 42.00 
Brass sheets ........... 37.00 38.00 16.25 40.00 35.00 
Solder % and % (case 
OtS 6 ote wets Cae reek Saas 1.00 26.00 31.25 31.25 28.00 
Old Metalsa—The following are the dealers’ purchasing 


prices in cents per pound: 
—New York—\, 


ne 
Mar.10, Month Cleve- 


1916 Ago land 
Copper, heavy and crucible........... 23.00 21.50 26.00 
Copper, heavy and light.............. 22.00 21.00 25.00 
Copper, light and bottoms............ 19.00 18.00 22.00 
Gad, “NCAVY> 14-3360 ease ee ee ee kee 5.25 5.00 6.00 
TsO@AG. ROA. bs sco oe kee RO? Bs ee ere 4.75 4.50 gicge 
Brass; NOAVY 2.60 sss bag 8 Glee eee ee: 14.00 13.50 21.00 
Brass, TiN, pce eke el ee eee aes 12.00 11.00 ree 
No. 1 yellow rod brass turnings....... 14.00 13.00 13.00 
PANO ie ik Said oe SW seth. ancora bo Str: bok leek 14.00 12.50 17.00 


Monel Metal—The following are the prices in cents per 
pound for mill lengths 8 ft. and over: 
2,000 


10,000 6,000 
Lb. Lb. Lb. 500 Lb. 
ofa Size ofa Size ofa Size ofa Size 


Less Than 
500 Lb. 
of a Size 


Size, In. and Over and Over and Over and Over and Over 
Rounds—Squares 

i tO. agiviss 1.50 32.00 32.50 33.00 36.00 

4 to rt ocbe gsa ods 31.25 31.75 32.25 32.75 35.75 

% to1l%..... 31.00 31.50 32.00 32.50 35.50 

11? to 2%..... 31.75 32.25 32.76 33.25 $6.25 
Rounds 

3 to 3y,..... 32.50 33.00 33.50 36.00 37.00 
Squares 

Ot so gperghenthe a « 32.50 33.00 33.50 36.00 37.00 
Rounds 

312 to 3]R..... 32.25 32.75 33.25 35.75 36.75 
Squares 

Oe CO BA Pisa bk 32.25 32.75 33.25 35.74 36.75 
Rounds—Squares 

4 to 4}s..... 33.00 33.50 36.00 36.50 37.50 

5 10 G) Ss cow, 36.00 36.50 37.00 34.50 38.50 

7 36.50 37.00 37.50 38.00 39.00 
Plate 04 eee aes 32.50 33.00 33.50 36.00 37.00 


Flats not rolled wider than 6 in. or less than % in. thick. 


Hexagon bars 2c. per Ib. over corresponding size of round 
rods. . 


For cutting to any specified length not shorter than 1 ft. 
add lie. per Ib. 


The scrap allowance is 18c. per Ib. delivered at works. 


Babbitt Metal—Quotations are as follows 
pound from warehouse at the places indicated: 


in cents per 


New York Cleveland Chicago 
Best grade ...... cc ee ee ee eee 55}@ 60 57.00 55460 
Commercial: o¢ esse aac ceva wens 25 @30 22.50 25@ 30 


SHOP ACCESSORIES 


Nuts—From warehouses at the places named, the following 
amount is deducted from list price: 


New York Cleveland Chicago 


Hot pressed square........... $3.00 $3.70 $4.00 
Hot pressed hexagon ......... 3.20 80 4.20 
Cold punched square........-. 3.00 3.50 4.00 
Cold punched hexagon........ 3.75 4.25 §.25 

Semifinished nuts sell at the following discount from list: 
New: YOrk 4 wasn ae aure ex 70% Cleveland ........ 70 and 10¢;¢ 


Tap Bolts—The discount from list at warehouses is as 
follows: 


New York ..........e-.00. 20¢% Cleveland ............: 
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Wrought Washers—From warehouses at the places named 
the following amount is deducted: 


New York... . $4.50 Cleveland... - $6.25 
At this rate the net prices follow: 


Chicago...... $6.50 


Diameter, In. New York Cleveland Chicago 
fp ee ae a a ae $9.50 $7.75 $7.50 
BE, GREK ai hd Gee lee otis go oe 7.70 5.95 5.70 
Wer nity oo seeg tera oe 6.90 §.15 4.90 

1 Ste Mt ae ea Mere ain Soy 6.00 4.25 4.00. 

LA eRe ee eedaiace Ghad eee 5.20 3.65 3.30 

EPR OU a ea arent oud bank eek 4.70 3.15 2.90 

Ie eS HUAN tial usage. 4.60 3.05 2.80 

UU. Bin whee Vn | Bee haya 4.50 2.95 2.70 

2, 2%, Sc ie, ae ene al amen CaS 4.30 2.85 2.50 

SAO SS octet cate 4.50 2.95 2.70 

Be eRe Oise ga neh, hon 4.70 3.25 2.70 

Be OA Ne acaeg Ma ton We cee we 5.00 3.25 3.00 


, For cast-iron washers the base price per 100 lb. is as fol- 
ows: 


New York.... $2.50 Cleveland.... $2.25 Chicago.... $1.90 


Carriage Bolts—From warehouses at the Places named the 
following discounts from list hold: 


New York Cleveland Chicago 
% by 6 in. and smaller..... 60°; 65 and 5; 65 and 10¢% 

Larger and longer.......... 50¢; 50and15°. 60and 5% 
Length, —New York—, 7——Cleveland—, ——Chicago—, 

In. % eo % % I, % M% Mw % 
1% - $0.40 Aled -. $0.33 be -.. $0.32 Les roe 
2 ; 44 BAe we .36 ae a .35 aes cose 
216 48 $1.63 $4.25 -40 $1.39 $3.61 388 $1.26 $3.23 
3 : -02 1.77 4.50 -43° 461.50 3.82 -4l 61.34 0 3.42 
31 96 1.91 4.75 47° 81.62 4.05 -44 461.35 3.61 


INEM" NOPR: Sephiah wean ee crits otic 49 A Se Pe eee 

: Small sizes v7 
ClEVOIANG oc 5 wep haweuehen once oon large sizes 20, 
PEER O: to ie Maca abd in Meee anal ia ee eee 60 and 10% 


Turn bucklesz— From Warehouses at the Places named the 
following prices prevail: 


.-New York Cleveland Chicago 

Smaller than 1 ¥4-in. dilam..... 40% 50 and 10% bee 
1%- up to 2-in. diam........ 7" 80°; 40% 
Size 

Eee SOE aah oe eke eco Gocg ans $0.27 $0.21 $0.28 

Me. Geaee twine, eade ose aaa .38 .29 .82 
Ve. eit ce tuaeeah OL Apa ace pe ae 53 .40 44 
LU ecb b act alta eth ea tenia 1.05 -90 .83 
> Rides atieae rag fo wey nce Ad 1.86 1.59 1.75 


These prices are for buckles having right and left stub 
ends with turnings between the heads measuring 5% in. 


Rivets—The following are the base quotations from ware- 
house for fair quantities: 
New York Cleveland Chicago 


Steel %. and smaller.......... 65°; 60°: 60—10¢% 
TINNCG ei at ataeced ue 65% 60¢% 60—10%8 


*An addition of 3.5c. per Ib. is usually charged. 


For button heads %, %,. 1 in. diam. by 2 in. to 5 in. sell as 
follows per 100 Ib.: 


New York.... $4.50 Cleveland.... $3.00 Chicago.... $3.25 
Cone heads, same sizes: 
New York.... $4.60 Cleveland.... $3.00 Chicago.... $3.35 
Extra 

per 100 Lb. 

1% to 1% In. long, all diameters... oe oie SoMa tare ale ee atuives Abte $0.25 

oe ine dlameter ovoui hic. lascc ce we ‘ 0.15 

aM GlaMel er cri vecas aoe acest éteceuere 0.50 

1 in. long and BROILER ist olen Oe ee a nat eea ee ee 0.50 

Longer than’ 5 In. liswtoc cual enavece ae 0.25 

pees en Nee oes vceetes deo er 0.50 

pountereank Neade: cada cata eo 0.50 


Coach or Lag Serewna—For fair-sized orders from ware- 
houses at the places named the following discounts hold: 


NEM LOCK se Factumeaer nana discus, Sacecee. 65% 
Ie NOIANG, ic eect amniaiane tg Co 60,10 and 5% 
MIICRRO Wopgesenwut tite. eee 70 and 10° 


Machine Bolts—For fair-sized orders from warehouses at 
the places named the following discounts hold: 


New York Cleveland Chicago 
% by 4 in. and smaller...... 60% 65 and 10% 70%, 
Larger and longer up to 1 in. 

BY 80 Mey cis eka oe eons sc 50% 50 and 20% 60and 10% 
Length, New York -——Cleveland c—Chicago——_, 
In. ee ae ee ee %™ % 1 
2 --. $0.71 $1.93 $x.00 $0.56 $1.54 $6.40 $0.54 $1.29 $5.76 
2% .... 74 82.06 8.45 58 1.65 6.76 56 1.48 6.0 
3 ee -78 2.19 8.90 61 1.75 7.12 -58 1.57 6.40 
3% .... 81 2.32 9.35 64 1.86 7.48 -60 1.67 6.73 
Copper Rivets from warehouse sell at the following rate: 
NOM 1 NM OEME Ao ei Dated Nie casa UE Mn elon ug 25% _from list 
PAC NGIONG seacoast oahe niece eile Gag ee List price 
CAB ONS fas aaa Gomue enet se ee 10% from list 

alvanized, 


Nails—Wire nails f.o.b. Pittsburgh sell at $2.40; 
. These 


From warehouse wire and cut nails sell as follows: 
New York.... $2.90 Cleveland.... $2.85 Chicago.... $2.60 
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Welding Material ( Swedish )—Prices 
cents per pound f.eo.b. New York: 


Welding Wire 


are as follows in 


Cast-Iron Welding Rods 


» 4d, tee. ee 8.50 % by 19 In. long....... 22.00 
vs. 8, #, and No. 16.75! 9.25 ’s by 12 in. long. ..1 7° 26.00 
EE RRL ca 10.00 ¥ by 19 in. lone. 107° > 20.00 
Or TD le eel es 11.00 % by 21 in. long....... 20.00 
v3, No. 14 and ye 12.00 
NOC IS cent tS 14.00 Vanadium Wire in Coils or 
NOLO? eet oe Vance ces 16.00 Sticks 

Special Welding Steel fb ooo roosieetisce 1588 
fags a see ei gee she ore 1 33.00 \% Steet eee eee eee eee ees 14.00 
Ria Seka hea a Gus 30.00 Pee ee Peele we ies eee y a 22-00 
ae ere ee ee 28.00 i and larger. seeeeeeee. 11.00 


Seamless Drawn Tubing—The base price per pound from 
warehouse is as follows: 


Pe OT ee 4le. 42c. 
COD R EE recap vah med itearee 42c. 43c. 
For immediate stock shipment the following quotations 


are in effect 


r————_Copper———___, r-————- Brass 
New York-—, New York—, 


One One 

Mar.10, Year Cleve- Mar. 10, Year Cleve- 

Diameter, In. 1916 Ago land 1916 Ago land 
% to 2%..... 45.00 22.00 42.00 43.00 19.00 43.00 
B.S ek eee ni. s 45.00 22.00 42.00 43.00 19.00 43.00 
3% 1... 46.00 22.00 42.00 44.50 19.50 43.00 
Be eee eae 47.00 23.50 43.00 45.50 . 20.00 44.00 
BN: hie gia se Go aa 49.00 24.50 45.00 47.50 21.00 46.00 
Me” ch elaine tue 51.00 25.50 47.00 49.50 22.00 48.00 
Bed ate ats at 52.00 28.50 49.00 50.50 25.00 50.00 
OC! phe e on. 54.00 30.50 49.00 52.50 27.00 50.00 
Bo” eh ei 56.00 32.50 53.00 54.60 29.00 54.00 


Tin Platesz—The following prices are in effect from ware- 


houses at the Places named: 
New York Cleveland Chicago 
Coke tin plate, 14x20: 


LULLED «ae ea gO re » $5.00 $4.87 $4.65 
EC WOT AB i accesanti a we 5.1 508 @ 4.80 
Terne plate, 20x28: 
Base Ne 
Weight Weight Coating 
100 Ib. 200 eT ee ae $9.00 $8.60 $8.30 
Ic. 214 Bauhe soder eg ge 9.30 8.90 8.80 
I. X. 270 Boal ais wee aed 11.30 11.10 13.10 
IC. 218 | eae 12.00 10.10 10.30 
I. c. 221 } ES ee 13.00 10.90 11.25 
I. Cc. 226 >| | ar eens 13.50 12.20 12.20 
Lc. 231 Bis Sie eng 14.25 13.40 15.30 
I. Cc. 236 OO ai haere aes 15.50 12.40 15.30 
Lc. 241 DO pistets alte ne 17.00 15.60 16.00 
1. Cc, 246 Os as 19.00 16.60 16.55 
Zine Sheetsa—The following prices in cents per pound pre- 
vail: 
Carload Jots,, fob: MN. sty yes voce e Sagem ug eco ac 25.00 
New York Cleveland Chicago 
IN: CARS car Sate wpe omeaece | 26.00 26.25 @ 26.50 30.00 
Broken lots .................. 26.50 26.50 @ 26.75 34.00 
Cotton Waste—The following prices are in cents per pound: 
New York Cleveland Chicago 
WRITE 24 ce avons coats codes 10.00@12.00 11.00@15.00 11.00 
Colored mixed ........... 7.00@ 9.00 7.00@ 10.00 10.50 
Sal Soda sells as follows per 100 Ib.: 
New York .............. $1.25 Cleveland ........ oo $1.62% 
CNICA RO. ee ed ee eee $1.85 


Roll Sulphur in 360-Ib. bbl. sells as follows per 100 Ib.: 
New York.... $2.25 Cleveland.... $2.60 Chicago.... $2.85 


Coke—The following are prices per net ton at ovens, Con- 
nellsville, and cover the past four weeks: 


Feb. 19 Feb. 26 Mar. 4 Mar. 11 
Prompt furnace $3.2543.75 $3.00@3.50 $3.50@3.75 $3.50@3.75 
Prompt foundry 3.75@4.25 3.75@4.25 3.75@4.25  3.75@4.00 


Linseed Oli—These prices are per gallon: 


Raw in barrels............... $0.81 
5-gal. cans 91 
Boiled, it is 1c. per gal. higher. 


$0.84 $0.81 
94 .86 


White Lead, dry and in oil, in cents per pound sells as 
follows: 


100-Ib. keg PO OR RS SO RO BE AE! Oe O88 OS, 0 whe 6) 0.8 vee ne eeenveosa 9.50 
25- ane at Lb: KORG orecapucirien uw pedeu ua ah eee kim, ao. Pee 
121 = . eg CSE SS SO ES) See ee ew Boece O89 ae 8 (es eo) ows, Owe eee . 
1- eae 5-lb. cans eae eee ere sea wes aness pi ee ee ee ee 2 11.50 
Red Lead, dry, in cents per pound sells as follows: 
9.50 
100-Ib. keg et one . oer ee eens ° eeene . 
25- and 50-Ib. kegs..............cccs ee eeeel. : di ares et 
12%4-lb. keg SSE ED AES 8 ee ee ae ee ee Oe we ew Be eoeecese . 
In oll, the price in cents per pound is as follows: 
100-1b. keg 7 eet ees eee ease aeevasre si i 2 a oee 
25- and 50-lb. kegs. eeeececeoneenveecnsnesn seeeneereeeecnanegs 10.50 
12%-lb. keg eee sees sce ee e@eoeeeve s eoeepeseees @eeeseeanvnaeeeae oa 


78 AMERICAN MACHINIST 


Vol. 44, No. 11 


UGQARUGDSNOGDSDONGARANUSUGASDANSAUGAGROSTEUARLOSSAOAGOLSSONGCLOAAIIOECOSEONGCIOSTOOOAEAESHCASALOGCOEONGICONCRICSOSUAUALOAOGUSAOREEDOGOCQCUCACAULAOLENOGAOGONSAUAONNNGSIUISUGEOANSOOA0GLOLIN0S0000N000900900N9S008050NN0USAL000N0NCQN0S0QNSQ0S090Q0Q0%Q0900N9N0Q900000000050800¢002030N00R0NNQNURCUS2NOTERTSREtTEETTsEEETEE 


New and Enlarged Shops 


USPELALUACDEONOGDOOORSREOOLOTACLAUCIOCTSESENALEOEDDASEOESANOGUCONAGOONTONNOGUUGOUCAUAEOOQUOAONGAUCALOSBONGUINONGOSSUSCSONN¢SS&0QNONNUNGNN0NS6R0NN000N00800EN00N00000002A9SQ00NN00000Q08S005NE0N800100000R09N00N600N00080NS0R0090005000%0000080NQEQR00N00NC0NN00NC0NZ0Gq00N¢0NOSEQESNN0RICNGz0CONNNONE 


If you are in need of machinery or supplies, the first thing to do is to consult the Buying 


Section. 


If you cannot find just what you want, send us particulars, and we will be 


slad to publish it free of cost, thus putting you in touch with reliable manufacturers. 


METAL WORKING 


NEW ENGLAND STATES 


The contract has been awarded for the construction of a 
1-story, 30x35-ft. garage at Cambridge, Mass., for Horsum & 
Co., Soden St., Cambridge. Estimated cost, $16,000. 

The Gardner Auto Co. plans to construct a 2-story, 60x100- 
ft. garage at Gardner, Mass. 

We have been advised that the G. Haarmann & Co., Inc., 
manufacturer of structural iron, is constructing a 1l-story, 48x 
73-ft. addition to its plant on Commercial St., Holyoke, Mass. 
Noted Mar. 2. 

The O. & J. Machine Co., Manufacturer of: labeling ma- 
chines, has leased a factory on Gold St., Worcester, Mass., and 
will install new machinery. 

The Farist Steel Co. will rebuild its plant at Bridgeport, 
Conn., which was recently destroyed by fire with a loss of 
$350,000. Noted Mar. 2 

Plans have been prepared for the construction of a plant 
on Mill River St., Hamden, Conn., for the Regal Silver Co. 

The Pratt & Whitney Co., Hartford, Conn. will build an 
addition to its small tool department. 

The Rowe Calk Co. will construct a 2-story, 50x70-ft. 
factory at Hartford, Conn., for the manufacture of drop forged 
horse shoe calks. 

Plans are being prepared for the construction of an ad- 
dition to the plant of the Excelsior Needle Co. on Field St., 
Torrington, Conn. 

The contract has been awarded for the construction of a 
58x200-ft. factory at Waterbury, Conn., for the Eastern Brass 
and Ingot Co. oted Mar. 9. 

The Scovill Manufacturing Co. has awarded the contract 
for the construction of a 4-story, 50x300-ft. addition to ita 
plant at Waterbury, Conn. Noted Nov. 11. 


MIDDLE ATLANTIC STATES 


Fire, Feb. 29, destroyed the pane of the Weborg Spring 
Bed Co., Willard St., Jamestown, N. Y. Loss, $10,000. 

Plans are being prepared by Anton Pirner 2069 West- 
chester Ave., New York, N. Y.. for a 2-story garage on WII- 
liamsbridge Rd., New York, N. Y. (Borough of Bronx) for 
Alexander D. and Robert Manson, 2079 Westchester Ave. Es- 
timated cost, $12,000. 

H. L. Brittain, 154 Nassau St., New York, N. Y. (Borough 
of Manhattan) has awarded the contract for a 3-story garage 
on Bedford Ave., New York (Borough of Brooklyn). Esti- 
mated cost, $20,000. 

William Strang has awarded the contract for a 2-story 
garage at Atlantic and Underhill Ave., New York, N. Y. (Bor- 
ough of Brooklyn). Estimated cost, $15,000. 

Plans are being prepared by Charles Stegmayer, Arch., 
168 East 91st St., for a 4-story garage and stable on Lawrence 
St., for Cushman’s Sons, Inc., 517 West 59th St... New York, N. 
Y. (Borough of Manhattan). Estimated cost, $50,000. 


Bids wlll soon be received for a 3-story garage on 102d 
St., for J & C Fischer, Inc., 417 East 28th St., ew York. 
(Borough of Manhattan). 


The Norma Co. of America, 1790 Broadway, New York. N. Y. 
(Borough of Manhattan) has awarded the contract for a ball 
bearing factory. Estimated cost, $300,000. Noted Feb. 3. 


Plans are being prepared by Andrew Schiller, Corona, for 
a 2-story garage at 25th St. and Banta Ave... Elmhurst, New 
York, N. Y¥. (Borough of Queens) for Robert G. Lake, Lake 
St., and Albertus Ave., Corona. Estimated cost, $10,000. 


The National Chain Co., 517 West 45th St., New York, N. 
Y. (Borough of Manhattan), contemplates an addition to its 
factory at 8th and 10th St., College Point (Borough of 
Queens). 

Plans are being prepared by H. 
Bldg., for a peeoly Barge for William A. Bissell, 
State St., Syracuse, Y. Estimated cost, $15,000. 


Plans are being prepared for _a l-story factory for the 
ia Steam Pump Co., Watervliet, N. Y. Edwin Corning, 

res. 

Plans are being prepared for a factory at Bloomfield Ave. 
and Grove St., Bloomfield, N. J.. for the Eastern Tool Co. Es- 
timated cost, $18,000. Noted Oct. 2S. 

The Jankins Mfg. Co., Bloomfield, N. J.. manufacturer of 
castings, will build an addition to its foundry on Farrand St., 
Bloomfield. 

Edward A. Zusi, Newark, N. 
on Adams St., Newark. 


Plans are being prepared for a 2-story reinforeced-con- 
crete machine shop and brass foundry for the Vitaphone Co.,, 
Plainfleld, N. J. stimated cost, $40,000. W. C. Simpson is 


interested. 
The Oradell Garage and Machine Co., Ridxewood, N. J., has 
been organized to operate a comme: Pearce. 


D. Pheenix, Arch., Union 
109 South 


J., will build a brass foundry 


The Board of City Commissioners, Trenton, N. J., will 
build a garage and th a shop at the municipal colony. 
Klemann & Fowler, Arch. 


Contract has been awarded for a 2-story commercial guar- 
age and machine shop on North Broad St., Trenton, N. J., 
for Roger Henry. Estimated cost, $10,000. 


The Minerva Garage, Inc., West Hoboken, N. J., has been 
organized to operate a commercial garage on Clinton Ave., 
West Hoboken. 

The Lukens Iron and Steel Co., Coatesville, Penn., will 
build a plate mill. Estimated cost, $2,000,000. 

The Ingersoll-Rand Co., Easton, Penn., 
machinery, will build an addition to its plant. 

The Grove City Body and Manufacturing Co., Grove City, 
Penn., will build a factory for the manufacture of automobiles 
and jitney busses. 


manufacturer of 


Stiffel & Freeman Safe Co., Lititz, Penn., will build a 
factory for the manufacture of safes. 
The Summerhill Tubing Co., 4th St., Norristown, Penn., 


will build a new factory. 

The Hale & Kilburn Co., Philadelphia, Penn., manufacturer 
of furniture, has awarded the contract for a 1-story addition 
to its factory for the manufacture of war munitions. Esti- 
mated cost, $6,000. Noted Jan. 6. 

The Splitdorf Electrical Co. will build a 5-story reinforced- 
concrete manufacturing building at Philadelphia, Penn. Monks 
& Johnson, 78 Devonshire St., Boston, Mass., Arch. 

Plans have been prepared by Herman Muller for a 2-story 
brick and reinforced-concrete factory addition for the Wicaco 
oy and Machine Works, Inc., 625 Wood St., Philadelphia, 

enn. 

The Asbestos Protected Metal Co., Pittsburgh, Penn., will 
build 3 factories in Ambridge, Penn. 

Fire, Feb. 29, destroyed the shovel factory of the Huob- 
bard & Co., Pittsburgh, Penn. Loss, $130,000. 

Whitaker-Glessner Co., Pittsburgh, Penn., will build new 
open hearth furnaces. 

Carl F. Boker, 63 East 74th St.. New York, N. Y., has pur- 
chased the Cyclops Steel Works, Titusville, Penn., and will 
enlarge the plant. 


SOUTHERN STATES 


The Disappearing Metal Shutter Co. Norfolk, Va., recently 
incorporated, plans to build a plant. 

C. S. James and associates plan to construct a steel plant 
at Chattanooga, Tenn., to include hydroelectric development. 
Estimated cost, $2,000,000. 


MIDDLE WEST 


Bids will soon be received for the construction of a 2-story. 
35x80-ft. factory at Cincinnati, Ohio, for the Cincinnati Lathe 
and Tool Co. Estimated cost, $20,000. 

The Edgemont Machine Co., Cincinnati, Ohio, is in the 
market for equipment for building transmission machinery. 

Bids will soon be received by Zettle & Rapp, Arch., 607 
Johnston Bldg., Cincinnati, Ohio, for the construction of a 
1- and 2-story factory for the R. K. Le Blond Machine Tool 
Co., Cincinnati. Estimated cost, $100,000. 

The Stacey Manufacturing Co., manufacturer of gas hold- 
ers and oil tanks, will construct an addition to its plant in 
Elmwood Pl, Cincinnatl, Ohio. 


We have been advised that work will soon be started on 
the construction of a garage and repair oat in the downtown 
district of Cincinnati, Ohio, for the Wray-Chase Motor Servize 
Co. Estimated cost between $750,000 and $1,000,000. Noted 
Mar. 2. 

The Arth Brass Aluminum Casting Co. will build a brass 
foundry at 1372 East 33rd St., Cleveland, Ohio. 

The Cleveland Metal Products Co. will construct an addi- 
tion to its plant at 1141 Ivanhoe Rd., Cleveland, Ohio. Esti- 
mated cost, $20,000. 

H. S. French has awarded the contract for the construce- 
tion of a garage at East 35th St. and Payne Ave., Cleveland, 
Ohio. 

The Lampson & Sessions Co., manufacturer of bolts, nuts, 
ete., will construct an addition to its plant at 2188 Scraton 
Rd., Cleveland, Ohio. 


The Edgemont Machine Co. will construct an addition to 
its plant at Dayton, Ohio. 


The Lima Locomotive Corporation will enlarge its plant at 
Lima, Ohio. 


The Ogontz Motor Car Co. will establish a factory at San- 
dusky, Ohio. 


We have been advised that work will soon be started on 
the construction of a plant at Toledo, Ohio, for the Toledo 
Speed Wrench and Tool Co. The company its in the market 
for milling, polishing, D. D. grinding machinery shafers and 
lathes. J. S. O’Connell is Pres. and Gen. Mer. oted Feb. 10. 
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Plans are being 
dition of 6 mills to t 
Co. at Yorkville, Ohio. 


The Disappearing Metal Shutter Co. plans to build a plant 
at Youngstown, Ohio. 


Plans are being prepared for the construction of a 2-story, 
50x150-ft. garage at Garrett, Ind., for S. D. Johnson & Son. 
Estimated cost, $10,000. 


The Fairbanks-Morse Electric Manufacturin 
construct an addition to its pou at Indianapo 
mated cost, $10,000. R. F. Fleming, Mer. 

Alexander Metzger, 4280 North Meridian St. Indianapolis, 
Ind., will build a 1-story eareme at 926 North Penn St., Indi- 
anapolis. Estimated cost, $15,000. 

Bids are being received for the construction of an addi- 
tion to the plant of the National Malleable rar a] Co., 546 
Hounse Ave., Indianapolis, Ind. Estimated cost, $20,000. Noted 

ar. 

Plans are being prepared for the construction of a l1-story, 
50x327-ft. foundry at Kokomo, Ind., for the Kokomo Brass 
Works. 

Plans are being prepared for the construction of_a it & 
130x207-ft. garage, repair and machine shop for J. N. Wil- 
liams at Kokomo, Ind. 

The Electric Steel Co. is constructing an addition to its 
plant at Buchanan, Mich. 

Bids will soon be received for the construction of a l1- 
story, 60x155-ft. brass foundry and machine shop at Detroit, 
Mich., for the Marx Brass Foundry. Noted Mar. 9. 

Plans are being prepared by Preston, Brown & Walker, 
Arch., 849 David Whitney Bldg., Detroit, Mich. for the con- 
struction of a 4-story, 70x74-ft. manufacturing building for 
the Sewell Cuchion heel Co. at Detroit. stimated cost, 
$40,000. H. J. Sewell, 1300 Gratiot Ave., Detroit, is Pres. 

The Grand Rapids Steel Furniture Co. plans to construct 
an addition to its plant at Grand Rapids, Mich. — 

The contract has been awarded for the construction of an 
addition to the Corwith plant of the Crane Co., manufacturer 
of pipe fitting and brass goods, at Chicago, Il. 

Plans are being prepared for the construction of a 96x100- 
ft. factory for the Electric Furnace Co. at Chicago, tll. Esti- 
mated cost, $35,000. 

J. M. Farwell will construct a 1-story garage at 4058 


repared for the construction of an ad- 
e plant of the Wheeling Steel and Iron 


Co. piane to 
s, Ind. Esti- 


Broadway, Chicago, Ill. Estimated cost, $10,000. J. Ahl- 
schlager & Son, Arch. 
Foot Bros., manufacturer of gears, 210 North Carpenter 


St., Chicago, Ill, will construct a 5-story, 75x100-ft. addition 
to its plant at Chicago. Estimated cost, $75,000. 

WwW. E. Gehring, Chicago, 111, will build a 1-story Sera 
at 2100 South Wabash Ave., Chicago. Estimated cost, $10,000. 

The Illinois Steel Co. will construct a 1-story perare at 
1653 McHenry St., Chicago, Ill. Estimated cost, $14,000.  L. 
BE. Ritter is Arch. 

The contract has been awarded for the construction of a 
2-story, 100x150-ft. factory at 642 North Kedzie Ave, Chi- 
cago, Ill, for J. H. Rosberg, 2028 Rice St., Chicago, for the 
manufacture of metal specialties. Estimated cost, $30,000. 
Noted Mar. 2 

Plans have been prepared for the construction of a 2- and 
4-story addition to the actory of the Pfanstiehl Electric Lab- 
oratory at North Chicago, Ill. Carl Pfanstiehl is Pres. Noted 
Dec. 23. 

Bids are being received for the construction of a plant at 
Waukegan, Ill, for the Ogren Motor Works. Estimated cost, 
$150.000. Noted Feb. 17. 

Robert Christian, Burnett, Wis., contemplates construct- 
ing a 2-story, 64x80-ft. garage and repair shop at Beaver 
Dam, Wis. 

The Gardner Machine Co. plans to construct an addition 
to its plant at Beloit, Wis. L. Waldo Thompson is Secy. 


Herman J. Furstnow plans to build a garage on Court St., 
Fond Du Lac, Wis. 


Plans are belng prepared by W. E. Reynolds, Arch., 109 
South 11th St., Green Bay, Wis., for the construction of a 2- 
story, 40x80-ft. addition to the garage of the Lucia Bros. 
Motor Car Co., 218 North Adams St., Green Bay, Wis. 


The Simmons Manufacturing Co., manufacturer of wire 
mattresses and iron beds, plans to construct an addition to its 
plant at Kenosha, Wis. 


The Scanlan-Morris Manufacturing Co., manufacturer of 
steel hospital and office furniture and surgical instruments, is 
constructing a plant at Madison, Wis. 


Plans are being prepared for the construction of a 75x45- 
ft. machine shop and foundry at Manitowoc, Wis. for the 
Wisconsin Aluminum Foundry Co. B. Dalwid is Gen. Mgr. 
Noted Feb. 3 


The Laursen Automatic Pump Co., Eau Claire, Wis., has 
urchased the plant of the Globe Iron Works at Menomonie, 
is. and will improve same and install new machinery. 


Plans are being prepared for the construction of a gar- 
age and repair shop at bist St. and National Ave., Milwaukee, 
Wis., for the Carter Auto and Machine Co. Estimated cost, 


$10,000. 


The Claus Automatic Gas Cock Co., 2601 Viiet St.. Milwau- 
kee, Wis., has purchased a site on Keefe Ave., Milwaukee, and 
plans to construct a 1-story foundry and machine shop. Esti- 


mated cost, $20,000. 


Plans are being prepared by the Federal Engineering Co., 
219 Stephenson B ag. ilwaukee, Wis., for the construction 
of a 1-story, 60x120-ft. garage on Milwaukee St. and a l-story, 
70x140-ft. garage at Mineral Spring Rd. and Downer Ave., Mil- 
-waukee, Wis. eestimated cost, $15,000 each. 

are being received for the construction of a 1-story, 
sxtOortt paraEe for GotHheb Hummel, 3316 Burleigh St., 
Milwaukee, Wis. 
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Preliminary plans are being prepared for the construc- 
tion of an addition to the plant of the Kempsmith Manufact- 
uring Co., manufacturer of machine tools, at Milwaukee, Wis. 
Paul Thomas is Gen. Mgr. 


Plans are being prepared for the construction of a 2-story 
garage for Charles A. Krause, 37th Ave.e and Burnham 8t., 
Milwaukee, Wis. 


Bids are being received for the construction of a 1-story, 
70x140-ft. meres for Richard Mohros at Milwaukee, Wis. Es- 
timated cost, $12,000. 


The Pelton Steel Co. will establish a found at Chicago 
. Ave. and Elliott Pl., Milwaukeee, Wis. om enreoe 


Plans are being prepared for the construction of a 2-stor 
140x200-ft. plant for the Wisconsin Iron and Wire Works, 186 
East Water St., Milwaukee, Wis. Estimated cost, $50,000. 
George H. Norris is Pres. Noted Jan. 13. 


The Townsend, Kinney & Metcalf Co. contemplates con- 
prructink a 2-story, 66x80-ft. garage and repair shop at Reeds- 
; 8. 


The Automatic Cradle rere ae Co. plans to con- 
tars a, reas 83x150-ft. addition to its plant at Stevens 
8s. 


The Dicke Motor Car Co., Manitowoc, Wis., will establish 
a garage and repair shop at Two Rivers, Wis. 


WEST OF THE MISSISSIPPI 


Plans being prepared for a 1-stor arage at Anthon, Iowa, 
for Lewis Bros. stimated cost, $10,000. © 


The Tri-City Ry. Co., Davenport, Iowa plans to build ma- 
chine and car Sta shops at Rock Island, Iowa. Estimated 
Stee $80,000. J. G. Huntoon, Davenport, ts Vice-Pres. and Gen. 


P. Arnold, 820 Pearl St., a Mo. will build a l-story 
garage. Estimated cost, $15,000. Austin Allen, Frisco, Bldg., 
Joplin, is Arch. 


James Gleason, 418 West 9th St., Kansas City, Mo., will 
build 5 garages in Kansas City. J. H. Turtle, 603 Ridge Bldg., 
Kansas City, Mo., is Arch. : 


The St. Louis Frog and Switch Co., will build a corrugated 
fron and steel addition to its plant at Wellston, Mo. 


WESTERN STATES 


The Citizens’ Club, Chehalis, Wash., will establish a plant 
for the manufacture of motor trucks. 


The Colfax Mfg. Co., Colfax, Wash., manufacturer of con- 
crete mixers, sack pilers, etc, recently increased its cap- 
ital stock to $25,000 and will enlarge its plant. D. W. A. 
Mitchell is Pres. 


The Elliott Bay Yacht and Engine Co., Seattle, Wash., 
wt ccnuee a shipbuilding plant in Seattle. Estimated cost, 
The International Harvester Co., Spokane, Wash., will 


build a garage and motor repair shop. 
000. M. W. Weeks is Gen. Agt. 

The Electric Steel Foundry Co., 24th and York S8t., Port- 
land, Ore. contemplates eenlarging its plant. 

The Willamette Iron and Steel Works plans to construct 
shipbuilding plant at Portland, Ore. r aa 


The Western Pipe & Steel Co. contemplates building a ne 
plant at Los Angeles, Calif. , 4 w 


CANADA 


Fire, Feb. 27 damaged the plant of the Record Foundry and 
Machine Co. at Moncton, N. B. Loss, $100,000. 


The Canada Car and Foundry Co., 120 St. James St., Mon- 
treal, Que., will rebuild its foundry and machine shop at 
Montreal, recently destroyed by fire. Noted Feb. 24. 


The Canadian Hoskins, Ltd., Sandwick St., Walkerville, 
Ont., contemplates purchasing machinery for the manufacture 
ty wire goods. Estimated cost, $10,000. R. H. Cunningham is 

gr. 


GENERAL MANUFACTURING 


NEW ENGLAND STATES 


The Great Northern Paper Co. contemplates 
pect a Bangor, Maine. Charles W. Mullen, 
erested. 


The Great Northern Paper Co. contemplates constructing a 
factory at East Millinocket, Maine. 


We have been advised that the plant of Proctor Bros. & 
Co. at Rochester, . H., which was recently destroyed by 
fire will be rebuilt. Noted Mar. 2 


Plans have been prepared for the construction of an ad- 
dition to the plant of the Peerless Knitting Co. at Boston, 
Mass. (Mattapan). Estimated cost, $50,000. 


Charles A. Browne, West Bridgewater, Mass., and asso- 
ciates plan to establish a factory at Bridgewater, for the man- 
ufacture of leatherboard. 


Work will soon be started on the construction of a 4- 
story factory on Barthel Ave., Gardner, Mass., for Carlson 
Bros. for the manufacture of store fixtures and furniture. 


The Manomet Mills Co., New Bedford, Mass., will build a 
mill, for the manufacture of yarns. Estimated cost, $1,000,000. 


The contract has been awarded for the construction of a 
2-story, 36x114-ft. addition to the plant of the Warren Cot- 
ton Mills at West Warren, Mass. 

The Hope Mill, manufacturer of shirting, plans to build a 


weave shed at Hope, R. I. Estimated cost, $300,000. 
MIDDLE ATLANTIC STATES 
The De Silva Rubber Co., Inc., 310 East 75th St., New York. 


N. Y. (Borough of Manhattan) has awarded the contract for a 
2-story factory on Harris Ave. Estimated cost, $15,000. 


Estimated cost, $15,- 


ieee a 
Bangor, is in- 


80 AMERICAN MACHINIST 


The Isco Chemical Co., Niagara Falls, N. Y., will build a 
plant on Royal and Union St. Estimated cost, $300,000. 

The Rochester Folding Box Co., 10 Commercial St., Roch- 
ester, N. Y., contemplates building a plant. L. W. Gerew is 
Gen. Mgr. 

Will & Baumer Co., Syracuse, N. Y., manufacturer of bees- 
wax, has awarded the contract for the construction of a 
factory. Noted Feb. 3. 


William T. Baker, Jersey atte N. J.. manufacturer of putty 
and kindred products, will build 2 reinforced-concrete addi- 
tions to his plant on Suydam Ave., Jersey City. 

Plans are being prepared for a new factor 
for the American Synthetic Dyes Co., Newark, N. J. 
mated cost, $25,000. 

Block & Co., Brooklyn. N. Y., will build a factory on 
Vesey St., Newark, N. J., for the manufacture of chemicals. 

The Essex Specialty Co., New Providence, N. J., manu- 
facturer of fire works, whose plant was recently destroyed 
by fire, will rebuild at once. Noted Mar. 9 

We have been informed that the silk mill which ts being 
constructed at 448 East 18th St. by the Samuel J. Aronsohn 
Silk Co., Paterson, N. J., will require about $250,000 worth of 
machinery. George R. Myers, Supt. Noted Feb. 17. 

Plans are being prepared for a 4-story silk mill ang power 
house for F. C. Reinhardt, 98 Belmont Ave., Paterson, J. 

Plans being prepared by M. N. Shoemaker, 772 Union Bldg., 
Newark, for a 4-story silk mill on Straight St., Paterson, N. 
J., for Dunlop Bros., New York, N. Y. Estimated cost, $100,000. 

Plans being prepared for factory at West Milford, N. J., for 
the Butler Chemical Co., 1790 Broadway, New York, N. Y. 
Estimated cost, $20,000. 

Martin Bros., Edgebrook, N. J., will build a plant for the 
manufacture of concrete tile, pipe ete. at Yardville, N. J. 

The Imperial Glass Co., California, Penn., will build a new 
factory. 

The New Stanley Analine Chemical Co., Lock Haven, Penn., 
will build a new dye plant on Myrtle St. 

F. I. Hartman plans to build a silk mill at Middleburg, 
enn. 

The Air Reduction Co., Philadelphia, Penn., has awarded 
the contract for a l-story factory at Germantown and Sedgley 
Ave. Estimated cost, $25,000. Noted Feb. 3. 

The Pennsylvania Optical Co., Philadelphia, Penn., will 
construct 2 new factory buildings. H. L. Miller is Gen. Mgr. 

The Swiss Cleaners and Dyers Co., Philadelphia, Penn., will 
construct a plant at 5th Ave. and Broad St. 
és Ernest Cobole will construct a silk mill at Williamsburg, 

enn. 

The Kurdle Packing Co., 2931 Taylor St., Baltimore, Md., 
has awarded the contract for a 1-story addition to its plant. 
Walter M. Gieske, 65 Gunther Bldg., Baltimore, Md., Arch. 

The Mutual Chemical Co., 1348 Block St., Baltimore, Md., 
will poe a 2-story addition to its plant. Estimated cost, 

Plans are being prepared for a plant at Curtis Bay, Md. 
(Baltimore post office), for the Davison Chemical Corpora- 
ons South and German St., Baltimore. Estimated cost, $250,- 
000. 


Esti- 


SOUTHERN STATES 


The Durham Hosiery Mills Co., Goldsboro, N. C., will build 
a new manufacturing plant. 

The Mt. Airy Furniture Co., Mt. Airy, N. C., will construct 
an addition to its plant. 

E. S. Bruner and W. C. Wolfe, Orangeburg, S. C., George 
W. Bailey, Paterson, N. J., and T. V. Hill, Emporia, Va., are 
interested in the organization of a company to establish a 
veneer plant at Orangeburg. Estimated cost, $50,000. 

Cc. F. Holberg, Lee Hand, H. H. North and R. B. Perkins, 
Senola, Ga., have organized a company with a capital of $75,- 
000 to establish a duck mill at Senola. 

The Mexican Chili Parlor, Gadsden, 
building a cannery. 

The contract has been awarded for the construction of a 
cotton gin at Lake Charles, La., for J. S. Thomson and J. D. 
Carter. 

The Casey-Hedges Co., Chattanooga, Tenn., manufacturer 
of boilers and plumbers cast iron supplies, will build an ad- 
dition to its plant. 


The Kingsport Pulp Corporation, Kingsport, Tenn., re- 
cently picorporated: will build a new pulp mill. Estimated 
cost, $350,000. 


Ala. contemplates 


MIDDLE WEST 


The contract has been awarded for the construction of a 
cooling and distributing plant at East 117th St. and Kinsman 
Rd., Cleveland, Ohio, for the Tellings-Belle Vernon Co. Esti- 
mated cost, $15,000. 


The Western Reserve Rubber Co. 
plant in East Akron, Ohio. 


plans to construct a 
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The contract has been awarded for the construction of a 
3-story, 32x75-ft. factory at Norwood, Ohio, for the Cincinnati 
mop Manufacturing Co. Estimated cost, $25,000. Noted 

eb. ; 

Swift & Co., Union Stock Yards, Chicago, I]]1., has awarded 
the contract for the construction of a 3-story, 56x108-ft. pack- 
ing plant at Toledo, Ohio. 

The Indiana Public Elevator Co. has awarded the contract 
for the construction of a grain elevator at Indianapolis, Ind. 
Estimated cost, $500,000. 

The contract for the construction of a factory at Tipton, 
Ind., for the McIntosh Broom Co. has been awarded. 

The Wabash Cabinet Co. will build additions to its plant 
at Wabash, Ind. 

The Michigan Carton Co., manufacturer of cartons and con- 
tainers, will build a 1-story, 109x120-ft. factory at Battle 
Creek, Mich. 

The Manistee Manufacturing Co., manufacturer of furni- 
ke plans to construct an addition to its plant at Manistee, 

ch. 


The contract has been awarded for the construction of a 
l-story, 60x66-ft. factory at Clearing, Ill, for the Clearing 
Building Material Co. Estimated cost, $4,000. 


WEST OF THE MISSISSIPPI 


The Clinton Sugar Refining Co. plans to build an addi- 
tion to its plant at Clinton, Iowa. 

The Oskaloosa Vitrified Brick Co. will issue $50,000 bonds 
for enlarging and improving its plant at Oskaloosa, Iowa. 

Plans being prepared by C. H. Patsche, Arch., for a Il1- 
story addition to the plant of Fairmount Packing Co., Fair- 
mount, Minn. 

Contract for eras plant for the Lowell 
3907 Laclede Ave., St. Louis, Mo., has been awarded. 
Feb. 24. 

The Clanton Lumber Co., 
box factory at Hamburg, Ark. 

The Dixie Broom Works, recently incorporated, contem- 
plates building a factory at Hope, Ark. . Rogers is in- 
terested. 

The Quachita Power Co., Little Rock, Ark., contemplates 
building a cotton duck mill. 

The Ben D. Schaad Machinery Co., Little’ Rock, Ark., manu- 
facturer of plate glass, gravel roofing, vestibules and ele- 
vators will remodel its building at 301 East Markham St., 
Little Rock. 

S. Saxe, Boston, Mass., contemplates constructing a tan- 
nery at Denison, Tex. Estimated cost, $150,000. : 

L. T. Lewis, Fletcher, Okla., will reconstruct its cotton 
gin at Floydada, Tex. 

The Cheek-Neal Coffee Co., 
building an addition to its plant. 

F. M. Newton, Jacksonville, 
factory. 

The Texas Cotton Mills, McKinney, Tex., will enlarge its 
main structure and dye house. Park A. Dallas Co., Atlanta, 
Ga., Engr. 

Edward Dawson has purchased the cotton gin of Hubbell. 
Slack & Co., Mission, Tex., and will enlarge same. 


The North Loop Gin Co. will build a cotton gin at San 
Antonio, Tex. Conrad Pape is interested. 


The Independent Gin Co., Sinton, Tex., will build a cotton 
gin at Sinton. J. A. Bartlett, Pleasanton, is interested. 


The Solms Farmers’ Gin Association has been organized 
Na capital of $12,000 and will build a cotton gin at Solms, 
ex. 


Bleacheries, 
Noted 
will build a 


Shreveport, La., 


Houston, Tex., contemplates 
Estimated cost, $100,000. 


Tex., will build a broom 


CANADA 


The St. Maurice Paper Co. has awarded the contract for the 
cuperuerien of a factory at Cap Magdeleine, Que. Noted 
ar. 


The Northumberland Paper and Electric Co. plans to re- 
build its pam at Campbellford, Ont., which was recently 
destroyed by fire. Noted Mar. 2. 


Plans are pes prepared for the construction of woolen 
mills at Lindsay, Ont., for Horne Bros., Windsor St., Lindsay. 
Alexander Borne is Mer. 


The Martin Corrugated Paper Box Co., will bulld a plant 
at 353 Pape Ave., Toronto, Ont., to replace the one recently 
destroved by fire. Estimated cost, $16,000. 


The McLagan Furniture Manley ne Co., 93 Trinity St., 
ps aS Ont., will construct an addition to its plant at 
tratford. 


Work will soon be started on the construction of a plant 
at Calwary, Alta., for the J. C. Boyle Packing Co. Estimated 
cost, $1,000,000. 


The Vancouver Creosoting Co. will build a plant at North 
Vancouver, B.C. Estimated cost, $100,000. J.C. Storey, Engr. 
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Heavy Shells 
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36". Heavy Lathe with boring tailstock. 


through worm and worm wheel giving a 
smooth motion for boring. By means of 
two levers, four feeds can be obtained 
without changing any gears. These levers 
are attached to the tailstock and hence 
are always in a convenient position. 


All Steel Gears 


Lathes are equipped throughout with 
steel gears and are driven by 20-hp. 
motors. Rear end of spindle is provided 
with a special thrust bearing of heavy 
construction to take the end thrust due to 


Dundas, Montreal, Winnipeg, Vancouver. 


Moscow. 


boring large holes. 


Boring Tailstock 


The boring ram is forged steel 6 in. 
square, and has a very long bearing in the 
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the feed shaft, at the rear of the bed, 
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Ram 


A steady rest is provided to support the 
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If | Knew You and You Knew Me 


Tis seldom we would disagree; 

But never having yet clasped hands, 
Both often fail to understand 
That each intends to do what’s right, 
And treat each other “‘honor bright.” 
How little to complain there’d be 
If I knew you and you knew me. 


[* I knew you and you knew me, 


Whene’er we ship you by mistake, 

Or in your bill some error make, 

From irritation you'd be free 

‘If I knew you and you knew me. 

Or when the checks don’t come on time, 
And customers send us nary a line, 
We'd wait without anxiety, 

If I knew you and you knew me. 


Or when some goods you ‘‘fire back,” 

Or make a “kick’”’ on this or that, 

We'd take it in good part, you see, 

If I knew you and you knew me. 

With customers two thousand strong 
Occasionally things go wrong— 
Sometimes our fault, sometimes theirs— 
Forbearance would decrease all cares; 
Kind friend, how pleasant things would be 
If I knew you and you knew me. 


Then let no doubting thoughts abide 
Of firm good faith on either side; 
Confidence to each other give, 

Living ourselves, let others live; 

But any time you come this way, 

That you will call we hope and pray; 
Then face to face we each shall see 
And I'll know you and you'll know me. 
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Making Wire Automobile Wheels 
with Demountable Rims 


By EtTHan VIALL 


SYNOPSIS—The wire automobile wheels de- 
scribed in this article are of a@ special type and 
differ considerably from others of the same class. 
The process of making these wheels ts described 
from start to fintsh, though only major operations 
are tllustrated. 


One big difficulty in the way of using wire-spoked 
wheels has been the tendency of the spokes to crystallize 
and break after a certain amount of use. Those who have 
even ridden a bicycle for any length of time will recall 
the spokes that had to be replaced occasionally, even 
though no accident was the cause. Another difficulty 
where wire wheels have been used on automobiles has 
been the collecting of dirt and mud on the inside of the 
rim, caused by the wide, flat rim and the size and position 
of the spokes and nipples. Of course, this collecting of 
mud is true to some extent with the wooden-spoked 
wheels, but to a far less extent on account of the “ridge” 
on the rim in which the spokes are set, which is 
comparatively narrow and affords less lodging surface. 

Demountable rims have been common for use with 
wooden wheels, but with wire wheels it has been the 
general practice to carry an extra wheel instead, or else 
depend on changing tires as punctures developed. With 
the type of wire wheel described in this article the 
tendency of the spokes to crystallize has been minimized. 
The inside of the rim closely resembles that of a wooden 
wheel, with consequent lessened dirt lodgment, and the 
rim is demountable and interchangeable, making it un- 
necessary to buy and carry an entire extra wheel for quick 
repairs on the road. 

This type of wheel is made by the Spranger Rim and 
Wheel Co., Detroit, Mich., and a glance at Fig. 1 will 
show the close resemblance of the rim section to that of 
a wooden wheel. The rim consists of two principal parts: 

One is the channel in which the spokes are held; and the 


FIG. 2. ELECTRIC BUTT WELDING CHANNELS 


other is the rim proper, which holds the tire. It is 
this double construction that gives practical] freedom from 
spoke troubles. The channel is heavy and tightly laced 
to the hub by the spokes. The shape of the channel and 
the method of lacing are such that the springy, vibratory 
movement of the spokes while the wheel is running under 
stress is largely eliminated. This is also greatly assisted 
by the fact that the rim itself takes up most, of the tire 


FIG. 1. WIRE AUTOMOBILE WHEELS WITH 
DEMOUNTABLE RIMS 


movement, which owing to the method of attaching, does 
not affect the channel to any extent. 

At present the rims are not made by this company, but 
are purchased already shaped and welded from one of the 
big steel companies. They have to be sized and other- 
wise finished, however. 
straight stock, which is first cut to length, shaped An 
regular circle rolls and the ends fitted and welded. #tie 
welding is done in the type of butt welder shown in/Eyg. 
2. This machine was made by the F. L. Jacobs; €o., 


oo 
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FIG. 3. STRETCHING AND ROUNDING MACHINE 


The channels are made from the» 
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FIG. 4. A CLOSER VIEW OF THE 
STRETCHING HEAD 


Detroit. The two work-clamping jaws are operated by 
means of the levers A, which act eccentrically on the tops 
of the jaw bars. On being released the jaws are raised 
by means of weights B on the rear ends of the bars. 
Ample adjusting arrangements are provided for various 
sizes of work. 

The right-hand movable slide is operated by means of a 
hydraulic cylinder with a quick-return release, which 18 


FIG. 5. TRUING THE CHANNEL EDGES 
IN A LATHE 


FIG. 6. SPOKE-HOLE DIE AND 
CHANNEL 


Neither the rims as received nor the welded channels 
are either round or of exact size, so they must be worked 
in a special stretching machine to remedy their faults. 
The stretching machine used, shown in Fig. 3, is made 
by the Charles Grotnes Machine Works, Chicago. It is 
a back-geared powerful machine, and the rim and channels 
are both sized on it. They are placed over the expanding 
head A, the jaws of which work out and in. As the 


FIG. 7. DETAILS OF SPOKE- 


HOLE DIE FOR LUG SPACES 


operated by the lever C. This arrangement makes it easy 
for the operator to force the channel ends together as 
much as necded. A scale D and a pointer EF on the jaw 
slide show him how much movement to give, to produce 
the right diameter of rim. In the particular example 
shown, standard 2-in. channels are being welded, the time 
taken being about 30 sec. each, at an estimated cost of 
Wc, each. This will be recognized as a fine record. 


ij 


FIG. 8&§ PUNCH AND INDEXING FIXTURE 


FIG. 9. DETAILS OF PUNCH AND INDEXING 
FIXTURE 


Jaws move, the operator turns the work so that it is 
kneaded to size and perfectly rounded. The movement of 
the jaws is comparatively slow, and in some cases the work 
has to be stretched so as to increase it 14 in. or more. 
Test gages for different diameters of channels and rims 
are shown at B. A closer view of the expanding head, 
with its reciprocating jaws, is shown in Fig. 4. These 
jaws are operated by crank and toggle movements. 
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DRILLING FIXTURES 


March 23, 1916 


After being sized and made perfectly round in the 
stretching machine, the channels are chucked on a special 
faceplate, as shown in Fig. 5, and the outside edges of the 
channel are trued and rounded, which makes the channels 
true, outside and in. 

The holes for the spoke nipples are punched in the 
channels in a horn press, with an ordinary punch and 
the die shown in Fig. 6. This same die is shown more 
in detail in Fig. 7. The channel to be punched is placed 
under the stripping guides A and against the pins B. 
The holes are punched through at C. The spacing is 
done by means of the pin D. This pin is spring-backed, 
so that it is pressed down while the first hole is punched. 
The punched hole is then moved along until the pin will 
enter it, which gives the correct distance for the next 
hole, and so on. Slight adjustment for this spacing pin 
is provided by mounting it in a slotted earric.. An 
adjusting screw JF is used to get the exact distance needed. 
It will be seen from the punched channel at F that the 
holes are staggered. This result is obtained by punching 
one row of holes that are in line and then turning the 
channel around and punching the other row. 


AN Inpexina Puncit FIXture 


Places in the sides of the channels for the rim lugs 
to enter are punched out in the indexing fixture, shown 
in Fig. 8. The places punched out are shown at A, B and 
C’. Six places are punched out of each channel. This 
fixture, with the channel removed, is shown in Fig. 9. 
As the places are punched from inside the channel proper, 
the punch A is an extension one carried in a hinged 
block B. A bumper is carried in the press ram, which 
hits the piece C and forces the punch downward. As 
the ram rises, the hinged block and punch are forced 
upward by a spring. An arm is provided on the fixture 
for each place to be punched. The channel is placed over 
these arms and is located so that the punched places will 
be in correct relation to the valve and spoke holes, by 
means of pins D and FE, which enter the spoke holes 
previously punched. Stripper hooks F' prevent the channel 
from being carried upward by the punch. 

The work is indexed for the six positions by means of 
the latch at G and bushed holes H in the different arms. 
The entire indexing mechanism and channel holder are 
carried on a slide operated by lever J. By using this 
lever the fixture is run back from the punch for the 
insertion or removal of the work. When in working 
position, the slide is locked by a latch device. 

There are six lugs placed on the inside of each rim. 
They are held to the rim by six rivets each. The rivet 
holes in the rims are punched out in a horn press, using 
the fixture shown in Fig. 10. The die proper is shown 
at A. The valve hole is previously punched in the rim, 
and this hole is used as a locating point for the placing 

of the rivet holes. A special clamp B is slipped over the 
rim, and a pin is pushed down through a hole in it into 
the valve hole in the rim. The setscrew is then tightened, 
the pin removed and the rim placed over the die frame. 
There are six pins ( in the frame, and a notch in the 
rim clamp fits over these pins in turn, as the rim is 
moved around to the different punching positions. 

A rim with a set of lugs in place is shown at A, Fig. 11. 
One without the lugs is shown at B, and a lug with 
rivets in place is shown at C. The lugs are riveted to 
the rim in a multiblow riveting machine. 
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Spoke holes in the hubs are drilled in the type of 
fixture shown in Fig. 12. One of the hubs is shown at A. 
This is placed over the center pin B and held in place by 
washers and a nut. The drill bushing is shown at C. 
As a hole is drilled, the work is indexed for the next by 
means of the spring-pin D and the spotted disk #. As 
the holes are staggered, the fixture is provided with a 
shift pin at F, by which both the work and the indexing 
disk are shifted over for the second line of holes. Different 
fixtures are used for the various sizes of hubs and also 
for opposite ends of the same hub. 


Photostatic Reproduction 
By SAMUEL CRANE WILLIAMS 


The reproduction of blueprints, pen and pencil sketches, 
maps, excerpts from books, contracts and specifications 
was more or less difficult up to a year or two ago, but with 
the introduction of the photostat, or commercial camera, 
the process has become exceedingly easy and, for the kind 
of work accomplished, comparatively cheap. Although 
yet in its infancy, its adoption by the Government and 
by industrial corporations that are also large users of the 
blueprinting process has led the author to believe that the 
photostat has a field of its own which the blueprint can- 
not touch. Consequently, the cost data given herewith, 
derived from the experience of a concern that makes on 
an average of 190 to 200 copies per day by this process, 
may be of interest. 

Before going into the cost of production, a word as to 
the method of making copies might be of general interest. 
The photostat works similarly to an enlarging camera. 
The object to be copied (enlarged or reduced) is placed 
upon a horizontal board with a glass top. Two mercury- 
vapor tubes parallel to the length of the board and on 
each side illuminate the object strongly. The rays from 
these lamps are reflected from the object through a right- 
angle prism and photographic lens, the image striking a 
sheet of sensitized paper. After having been properly 
exposed, this sheet of paper is cut from the roll and 
dropped automatically into a tray of developing solution. 
It is next drawn out of this tray and placed in a fixing bath 
of hypo. If the print is satisfactory, it is then washed 
for 15 or 20 min. and hung up to dry; or if needed 
urgently, it may be dried between blotters and then ironed 
out with an electric iron. 

The finished photograph will have its blacks and 
whites reversed; that is, it will be a negative the same 
ax a film or plate. If it is desired to have the blacks and 
whites the same as in the original, a copy of this nega- 
tive—a positive—must be made. If several copies of the 
same original are to be made, it is more economical to 
make one negative and the rest posttives, as the negatives 
require more developer, owing to the greater amount of 
chemicals to be removed. If the object to be photographed 
is small enough, one-half the lens may be closed off and 
the image taken on a half shect. If the object is too 
large to go on the board at one time, it may be taken in 
sections and the sections pasted together when dry. This 
pasting and matching take considerable time, a skillful 
boy being able to trim and match a four-section shect. 
requiring three matches, in about 15 min. 

A large amount of our work is two-section work on 
drawings, and the reproduction of specifications, We get 
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three sheets of these, slightly reduced, upon a full-sized 
sheet 18x13 in. With a first-class operator and two 
expert boy trimmers we are able at maximum capacity 
to turn out 350 full-sized sheets in an 8-hr. day, but 
this rate cannot be kept up. A good average output from 
this size of machine would be about 300 full-sized sheets 
a day and could be kept up indefinitely. 


Preparing Cost DATA 


In preparing these cost data the subject was attacked 
from two different angles—as a business investment, pure 
and simple, requiring the soliciting of work, and also 
as an adjunct to another business, in which case the work 
is unsolicited. The first condition does not interest the 
average user and will not be considered here. 

In either case the total cost per sheet multiplied by the 
number of sheets in a given period is equal to the total 
overhead charges for the same period plus the cost per 
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sheet for chemicals and paper multiplied by the number of 
sheets. Thus if we let 

y = Total cost per sheet ; 

«= Average number of sheets per day for a month’s 

work ; 

a == Cost per sheet for chemicals and paper ; 

K = Overhead charges per day ; 
then 

Ty = K + ar, 

In this equation x and y are variables, while a and K are 
constants, the value of the former depending upon the 
cost of chemical and paper, and the value of the latter 


number of operators. 
In arriving at a value for a the following notation is 
used, with the costs in cents: 
Let 
b = Cost of paper per sheet ; 
¢ = Cost of chemicals per sheet ; 
d = Cost of sodium carbonate per pound; 
€ = Cost of sodium sulphite per pound; 
f = Cost of hypo per pound ; 
7 = Cost of citric acid per pound; 
h = Cost of powdered alum per pound ; 
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t = Cost of hydroquinone per pound; 
7 = Cost of photol per pound; 
k = Cost of potassium bromide per pound. 

By test we have found that 6 per cent. of every roll of 
paper is thrown out for wrong exposure, weak chemicals, 
joints in the roll, ete. so that in figuring the cost of 
paper per sheet this loss is taken into account. Although 
each finished sheet is 18 in. long, there is 1 in. of paper 
that is unexposed each time, so that we consider the actual 
length of each sheet as 19 in. The length of each roll 
is 350 ft., and the cost per sheet works down to 


b= (cost per roll) X 19 x 100 
7 350 X 12 x 94 


The figure 94 per cent. should be determined by experi- 
ment in any case, as an inexperienced operator can waste 
a great deal of paper. With paper costing $16.50 per 
roll the price per sheet, using this formula, would be 


ies 1,650 X 19 x 100 
~~ 850 & 12 & 94 


On the same test that determined the amount of paper 
wasted per roll we found that six mixings of developer 
and fixing bath were necessary per roll of paper. This 
is equivalent to 35 full-sized sheets for each mixing of 
developer and fixing bath. The formula which we use in 


= 7.95e. 


making up these chemical solutions gives us the following: 


¢ = Dd + 806 + 256F + 89 + Bh + 167 +9; +h 
7 256 X 35 

The prices of chemicals have increased considerably 
since the war, owing to the fact that the most important 
Ones are produced in Germany only and hence are very 
hard to obtain. The huge demand occasioned by the 
rapid growth of the motion-picture industry has also 
caused the price to go up. At the time of preparation of 
this article the various chemicals are selling at as high 
a rate as they will probably reach, because manufacturers 
in this country are beginning to produce them. The 
prices paid in New York in December, 1915, were as 


follows: 
Price 
Chemical per Lb 
See Le $0.08 
Penne PUIDN Ite Bong nc eg oe ere eee ne 
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ORL TG Moat ere Sala ORC kaa cae 15 
Fate eas Roscoe et eee 10 
Po eUINOMe, ta ee eae pa aas lene 7.75 
Heel DS Seances aay. eee eee 18.00 
Potassium PPOMING, We nites ar cn Ce 5.00 


Substituting these prices in cents in our formula, we 
get c = 2.16. 

With a value of b = 7.95c. and c = 2.16c,, a would 
equal 7.95 + 2.16 = 10.11c. In plotting the curves, 
a is given for 8, 9, 10, 11, 12, 13 and 14e., which will 
take care of all likely fluctuations in price of paper and 
chemicals, 

If we assume that there are 300 working days 4 
year, the value of K can be taken as 900 and can be 
reduced to 800 when the average output is less than 100 
sheets per day, as then the services of the boy can be 
dispensed with. 

A graphical representation of these costs is given. 

uring the month of December our outfit made an 
average of 190 sheets per day, with chemicals and paper 
costing 10.11e. per sheet, which from the curve gives 4 
total cost of 15¢. per sheet. 
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Carbonizing Small-Shop Steels 


By JouHn H. Van DeEvENTER 


SYNOPSIS—Carbonizing is the first step in 
casehardening. Unless this part of the work ts 
done with a knowledge of the principles involved, 
the final result will be uncertain. This arttcle 
gires an explanation of the action of carbonizing 
processes as applied to both low- and high-carbon 
steels. 


Out in the woods of North Carolina, ten miles from the 
nearest populated point, a gang of men were converting 
pine trees into rough lumber. For this purpose they used 
axes and a portable sawmill outfit run by a side-crank 
engine such as is commonly found in these migrating 
lumber camps. One day the boiler, which was rather 
inclined to bad attacks or spasms, delivered an unusually 
large gob of water through its discharge pipe to the 
long-suffering engine cylinder just at the time that the 
saw was biting its way through a pugnacious pine knot. 
The combination of circumstances was too much for the 
crosshead pin of the engine. 

“IT don’t see what made the darn thing break,” said 
the lanky North Carolinian who acted not only as boss 
of the outfit, but also as master mechanic. Indeed the 
fracture, to one who was not experienced in such matters, 
would appear to be a good one. Still, it was evident that 
something must have been wrong with the pin, for by all 
expectations the cylinder head should have gone before 
this part of the apparatus gave away. 

To get at the real reason for this mishap, which meant 
the loss of many dollars and a shutdown of many days 
to this lumber camp, let us go back to the factory in which 
this crosshead pin was made and see how the work was 
done. If the lanky lumber-camp boss could go along 
with us and also see what caused the accident, I am sure 
that he would be more particular in the future in buying 
an engine and possibly willing to pay enough to avoid 
the junk that is frequently offered. 

In the shop that built this engine the aim was not 
so much to give service as it was, to put it crudely, to 
tind suckers. The idea was to produce an engine at the 
lowest possible cost, sell it at a price that would be an 
inducement much greater than quality and not worry 
too much about what happened to it after it was in use. 
One of the safeguards of this policy was the knowledge 
of many ways by which a skillful correspondent can make 
defects of construction appear as errors in operation. 

To make the descriptive matter as imposing as possible, 
such items as charcoal-iron castings, hammered babbitt 
Learings and casehardened pins were described at length, 
although as a matter of actual fact the nearest that any 
charcoal got to the iron was in the fire used in drying 
the skin of the mold, and the only hammering that the 
bearings received was that due to the pounding of the 
rod after the engine was in service. As for the case- 
hardened pins, the blacksmith took them under his wing 
after they were fully machined, heated them up in his 
forge, sprinkled a little cyanide of potassium over their 
surfaces, turned them around in the fire once or twice, 
to get the same effect as is obtained by basting chickens, 
and then plunged them into a cold brine solution, This 


procedure did make the outer skins of these pins very 
hard, but it left the inner core extremely coarse-grained 
and weak. The pin could not be touched with a file and 
might appear to be a very long-wearing product, but 
was brittle and weak. If it had really been wise on the 
subject of carbonizing and casehardening, this firm could 
have avoided this feature and also reduced the cost of 
carbonizing the crosshead pin—getting a high-grade result 
for less money. 

Casehardening divides itself into two parts—carbon- 
izing and quenching. A great many people think that 
the quenching must be done at the same heat as that 
at which the piece is carbonized. This idea is entirely 
wrong, and these two processes can be regarded as separate 
operations; in fact, in this article I will stick to the 
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Fig.1. 
Cast-lron Carburizing Box 


Fig.2. Minimum Clearance 
of Work in 


Carburizing Box 
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Fig.4 
Wires for Timing Carburizing Heats 


Fig.3 ‘Diagram 
IWlustrating Unequal Carbur’zing 


-FIGS. 1 TO 4. CARBONIZING BOXES AND DETAILS 
ILLUSTRATING THEIR USE 


carbonizing part of it as closely as possible and save the 
quenching for another time. 

There are four different reasons for casehardening, and 
they must be considered in connection with the way of 
doing it. The first is to secure a hard surface—maximum 
hardness to resist wear without shock. Again, a piece 
may be casehardened for the purpose of securing stiffness, 
thus reducing the likelihood of the stretching of light 
sections while at the same time allowing the use of cheap 
machinery-steel stock. A third purpose is to secure colors 
on certain classes of work. The fourth, which is possibly 
the least understood in most shops, is that of securing a 
hard cutting edge, not only on low-carbon steels, but also 
on tool steels. 

These different purposes are secured by the proper 
selection of the carbonizing material in which the articles 
are packed and of the bath in which they are quenched. 

The general practice of carbonizing is as follows: The 
articles are placed in cast-iron boxes surrounded by 
materials that will give up carbon when heated. These 
hoxes and their contents are next heated through, beyond 
the critical point of the steel involved (see page 447) 
and are allowed to soak at this temperature for a length 
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of time depending on the depth of case wished. A 
convenient box for this purpose is shown in Fig. 1. 

There are certain precautions to be taken in packing 
a box of this kind. In the tug-of-war to absorb whatever 
free carbon is released by the heated carbonizing material, 
cast iron has a much stronger pull than has steel. As 
a result, if the pieces are placed too near the cast-iron 
walls of the containing box, these walls will get the benefit 
of the carbon to the detriment of the pieces. Fig. 2 
shows a cross-section through a casehardening box and 
gives the minimum clearances for the articles with rela- 
tion to each other and to the walls and bottom of the box. 

The casehardening box must not be too large, especially 
for light work that is run on a short heat. The reason 
for this is shown in the diagram in Fig. 3. When a box 
cf this kind is put into a furnace, it heats from the outside 
ioward the center, taking from one-half hour to an hour 
and a half to heat through uniformly, depending upon the 
liveliness of the fire. If the contents of such a box are 


dumped after a short heat, the pieces on the outside rows — 


will have been at the carbonizing heat much longer than 
those nearer the center of the box, the result being a 
much greater gain in carbon in these outer pieces, as 
illustrated by the sectional shading in Fig. 3. 

The temperature to be used for carbonizing depends 
on the amount of carbon already in the steel to be treated. 
This temperature must be above the critical point of the 
steel; and if you know its carbon contents, you can obtain 
this point from the table on page 447. Low-carbon 
machinery steel containing from 15 to 20 points carbon 
is commonly used for this purpose, and such steels must 
be heated to between 1,650 and 1,750 deg. F. The more 
carbon that there is in the steel to start with the slower 
it will be in taking on additional carbon and the lower 
is the temperature required. In ordinary casehardening, 
the outer surface of steel has its carbon increased from 
15 or 20 points to 80 or 85 points. Tool steels may be 
carbonized as high as 250 points, but this amount is a 
maximum and is seldom, if ever, required. 

The materials used for carbonizing are many. Among 
the most common are wood and bone charcoal, ground 
or crushed bone, charred leather, horns and hoofs. There 


oO ick of z exe 
"Potassuin » Bee 


he athe Ny 


FIGS. 5 TO 9. 


LOCAL CARBONIZING BY THE USE 
OF VARIOUS METHODS 


are also combined preparations, one of the best of which 
is a mixture of barium carbonate, 40 per cent., and 
charcoal, 60 per cent. This mixture gives a rate of 
penetration which is from 10 to 20 per cent. faster than 
that of charcoal, bone or leather. Fig. 10 shows the 
penetration of this mixture on ordinary low-carbon 
machinery-steel stock over a range of 2 to 12 hr. 
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Each of these different packing materials has a different 
effect upon the work in which it is heated. Charcoal by 
itself will give a rather light case. Mixed with raw bone 
it will carbonize more rapidly, and still more so if mixed 
with burnt bone. Raw bone and burnt bone, as may be 
inferred, are both quicker carbonizers than charcoal, but 
raw bone must never be used where the breakage of 


FIG. 10. ORDINARY CASE PENETRATION IN LOW-CARBON 
STEEL FOR VARIOUS HEATS 


hardened edges is to be avoided, as it contains phosphorus 
and tends to make the piece brittle. Charred leather 
mixed with charcoal is a still faster material, and horns 
and hoofs exceed even this in speed; but these two com- 
pounds are restricted by their cost to use with high-grade 
articles, usually of tool or high-carbon steel, that are to 
be hardened locally—that is, “pack-hardened.” Cyanide 
of potassium and prussiate of potash are also included 
in the list of carbonizing materials; but outside of carbon- 
izing by dipping into melted baths of these materials, 
which I will describe later, their use is largely confined 
to local hardening of small surfaces, such as holes in 
dies and the like. 

One of the advantages of hardening by carbonizing 
is the fact that you can arrange to leave part of the 
work soft and thus retain the toughness and strength of 
the original material. Figs. 5 to 9 show ways of doing 
this. The inside of the cup in Fig. 5 is locally hardened, 
as illustrated in Fig. 6, “spent” or used bone being packed 
around the surfaces that are to be left soft, while cyanide 
of potassium is put around those which are desired hard. 
The threads of the nut in Fig. 7 are kept soft by carbon- 
izing the nut while upon a stud. The profile gage, 
Tig. 8, is made of high-carbon steel and is hardened on 
the inside by packing with charred leather, but kept 
soft on the outside by surrounding it with fireclay. The 
rivet stud shown in Fig. 9 is carbonized while of its full 
diameter and then turned down to the size of the rivet 
end, thus cutting away the carbonized surface. Pieces 
of this kind are of course not quenched and hardened 
in the carbonizing heat, but are left in the box to cool, 
just as in box annealing, being reheated and quenched 
as a second operation. In fact, this is a good scheme to 
use for the majority of carbonizing work of small and 
moderate size. Sometimes it is wished to harden a thin 
piece of sheet steel halfway through, retaining the soft 
portion as a hacking for strength. Material is on the 
market with which one side of the steel can be treated: 
or copper-plating one side of it will answer the same pur- 
pose and prevent that side becoming carbonized. 
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Neat Multiple Drill Head 
By P. Baupus 


A good construction of a multiple drill head is shown 
in the accompanying illustration. The design is of the 
four-spindle type. 

The drill-head body is turned from a bar of 3-in. diame- 
ter cold-rolled steel and carries the jig plate A, which 
is held in line with the four spindles 
by the key B, which permits it to 
slide up and down the central stem of 
the head without getting out of line. 
The compression spring which sur- 
rounds the central stem bears on a 
— = shoulder at the top and on the jig 
-ypav) plate A at the bottom; its function is 
to return the jig plate to its extreme 
downward position. A collar on the 
end of the stem prevents the jig plate 
being pushed off the end. When twist 
drills with right hand twist are used 
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i a = 2° the spindle of the drill press must be 
if S: Zp reversed. A bar, not shown, projects 
W SF zp at right angles from the body and pre- 
4 @e2? vents it from turning with the work. 
a7 4 Where the holes are spaced far enough 


from the center it is quite feasible, 
with a powerful drive, to make these 
heads with a larger number of spin- 
dles. The drill thrust is taken up by 
the ball bearings C. The drills are 
held by the headless setscrew D and 
driven by a slot in the spindle. The thrust of the driver 
is taken up by the ball bearing Z. This head has been in 
use for a year and is giving good results. 
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Old Universal Hand Shaper 
By C. O. Hyve 
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NEAT MULTIPLE 
DRILL HEAD 


The hand shaper shown has been in use for a good 
many vears and is now in the shop of the Spranger Rim 
and Wheel Co., Detroit, Mich. There is no nameplate 
on it to indicate the maker, but the simple ingenuity 
of the design is worthy of comment. There is practically 
no position or angle of stroke that cannot be obtained 
with it. Originally it was used in the making of steel 
stamps. 

The basis of the various position adjustments is a 
series of round arms. The ram carriage is placed on a 
crossrail that is supported by a round arm B, sect into a 
circular clamp in the end of the arm C. The clamping 
bolt is at the back and cannot be seen from the front, 
though its position will be readily understood. The arm 
C runs through a clamp in the end of the arm D and is 
locked by means of the bolt &£. The arm D is run 
through a clamp on the back of the machine and is 
locked by the bolt F. 

The brace @ can be used to support the crossrail in 
the various positions, except when it is swung around on 
the arm B. The vise, too, is carried on a round support 
and may be swung around in a circle and locked in the 
different positions by the bolt H. The clapper block and 
vertical tool slide are carried on the end of a round arm 
I, which may be adjusted similarly to the other arms. 


MACHINIST “491 
The ram is actuated by a gear J and a rack on the 

side of the ram slide, the hand-operating lever being 

shown at A. The crossrail feed is worked by the hand- 


AN OLD UNIVERSAL HAND SHAPER 


wheel L, or by the adjustable trip Af, which operates an 
automatic feed in either direction. The whole machine 
is well made and in good condition, considering its lony 
use. 


Small Motor-Assembling Stand 
By V. KE. Mason 


The bench stand shown is used in assembling Iendersou 
motorcycle motors and is very simple and convenient. 
The upright brackets are made of cast iron, but the 
remailder is of heavy strap iron. Crosspieces hold the 
motor in place, so that it may be tilted in either direc- 


SMALL MOTOR-ASSEMBLING STAND 


tion, permitting easy access to all parts. It is held in 
different positions by the holes drilled in the circular 
end piece A, into which the pin B is inserted. 
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Drilling and Milling Work for 
Press Details 


By RoBert Mawson 


SY NOPSIS—Owtng to the fact that the number 
of these printing presses manufactured 1s compara- 
tively small, many of the jigs used are designed to 
accommodate a number of different detail parts. 
The jigs are made with pin-headed binding screws 
so that the parts may be quickly placed in and re- 
moved from the tool. 


The two-sheet rotary printing press made by the United 
Printing Machinery Co., Woonsocket, R. I., was illus- 
trated and described on page 58. Some of the jigs and 
fixtures used in its manufacture were shown on pages 56, 
138, 232, 318 and 408. In this article four other details 


used on the same press are taken as the subject, the tools, 
jigs and fixtures used for their machining being described. 

By the application of pin-headed binding screws the 
necessity of using a wrench in the insertion and removal 
of work 1s obviated, while the rapidity with which the 
jigs can be operated is correspondingly increased. 

For locating surfaces V-blocks are used where a circular 
contour obtains on the piece and stop pins are used in the 
case of flat surfaces. 

The production of the jigs and fixture shown, in the 
drilling, milling and reaming operations, has met com- 
mercial requirements and the accuracy of the work indi- 
cates high-grade small-tool construction. The four parts 
machined are representative machine-shop products. 


JIGS AND FIXTURES USED IN MANUFACTURING A PRESS, WITH WORK SHOWN IN POSITION 


FIGS. 2 AND 2-A 

Operation—Drilling holes in jogger-blade support, Fig. 1. 
The rough casting {s located by the steel plate A, pin B and 
the V-block in the cover C. The block in the cover and pres- 
gure on screw D hold the casting securely. This jig is used 
for several different parts. By changing the pin B into the 
holes E it is utilized as a locating surface. 

Holes Machined—Four No. 19 drilled and one 4j-in. drilled. 
The latter hole is tapped with %-in. U.S.S. threads with the 
casting removed in a later operation. 


FIGS. 4 AND 4-A 
Operation — Drilling and reaming form-roller socket 
. bracket, Fig. 3. The rough casting is placed In the jig and 
the cover A swung back. A clamp operated by the pin-headed 
screw B locates the part in one direction. The pin-headed 
screw C pushes the casting back against an adjustable screw, 
thus locating it in the other direction. 

Holes Machined—One 34-in. spot drilled and reamed, one 
12f-in. drilled and reamed % in. 

FIGS. 5 AND 5-A 

Operation—Milling slot in form-roller socket bracket, Fig. 

3. The casting is located on a 2%-in. pin that fits into a reamed 


hole. Screw A and strap B hold the piece securely. The 
fixture Is located on a plug tn the miller table that fits Into 
the hole C. 


Surfaces Machined—Slot and sides, using a 3-in. end mill 
operating at 55 r.p.m. with a feed of 0.02 in. per revolution. 


FIGS. 7 AND 7-A 


Operations—Drilling and reaming holes in distributor and 
rider roller bracket, Fig. 6. The milled casting is located 
against a V-block and an adjustable screw, being forced 
against them with pin-headed screws. Three straps are then 
tightened onto the piece to hold it securely. The jig is swung 
over, resting on four legs when drilling. 

Holes Machined—Three %-in. spot drilled and reamed, two 
14-in. spot drilled and reamed, two 34%-in. drilled, one jf,-In. 
drilled. The f,-in. hole ts later tapped with %-in. U.SS. 
threads with the piece removed from the Jig. 


FIGS. 9 AND 9-A 


_. Operations—Drilling and reaming upper detector center 
support, Fig. 8. The casting is made with a tie-bar, as shown 
by the dotted lines. It is located in the jig by a V-block and 
adjustable screws being forced against them with setscrews. 
The cover is then dropped over the jig, located by dowels and 
held tn place with swinging clamps. 

' Holes Machined—One 1/,qy-in. drilled and reamed 2 in., one 
so /y4-in. drilled and reamed & in., and two %-in. spot drilled 
and reamed. The other bushings shown in the jig are used 
in machining other details. 
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A Recessing Tool 


By E. V. ALLEN 


The Henderson Motorcycle Co., Detroit, Mich., uses 
on its machines a mechanical filter with a brass body that 
has a hole in it that must be bored and recessed, or 
chambered, a short distance from the outside. The holding 
jig and recessing tool are shown in working position in 
Fig. 1. The casting is clamped in the jig, and then the 


FIG. 1. 


FIG. 2. THE RECESSING TOOL ALONE 


tool is run down until the adjustable collar stop A is in 
contact with the top of the bushing B. The hooked 
recessing cutter C' is fed to the work by lifting the sleeve 
D, which forces the pin # inward and, through it, the 
end of the cutter outward. 

The tool is shown out of the machine in Fig. 2, with 
the parts given the same letters. This view will give a good 
idea of the way the tool is made, as everything is shown 
except the pivoting of the cutter shank, which can easily 
be imagined. 


* 


Cap-Splitting Fixture 


The Caille Perfection Motor Co., Detroit, Mich., makes 
a small portable boat motor for making any common 
rowboat into a motor boat. The number of these motors 
produced is of course not to be compared with the quan- 
tities produced by most of the automobile factories. For 
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this reason the tools and jigs must be designed with 
a view to interchangeable production without too much 
expenditure. 

The fixture used for splitting connecting-rod caps, here 
shown, is a good example. The connecting-rod is first 


bored and faced, then placed in the fixture with the hole 


A CAP-SPLITTING FIXTURE 


A over the pin B and with the hole C over the pin D. 
The slotted washer £ makes the locking on of the con- 
necting-rod an easy matter. One side of the cap is then 
cut through with a milling saw, the holding cradle being 
held down in position by the lever F. The cradle is next 
swung over on its trunnions and locked down by the 
lever G. This brings the other side of the cap upward. 
where the same saw can be used to split it off the 
connecting-rod. 

A Simple Method of Locating 

Buttons for Tool Work 


By J. H. BonpreAu 


The following method is good for jig and fixture work 
and should be of service in the tool room: 

The buttons A are of tool steel—hardened and ground 
all over. Generally the holes are the body size of the 
pushing which is subsequently used in the jigs or fixtures. 


LOCATING BUTTONS FOR JIG WORK 


With the aid of the strap B the button can be located 
at any desired point and securely held while drilling 
and reaming the hole. 

The buttons are especially handy when the size of the 
hole permits the use of interchangeable bushings for 
drilling and reaming small holes, as it can be done with 
the buttons clamped securely in position. 
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Manufacturing British 18-Pounder 
High-Explosive Shells--VI’ 


By E. A. SuVERKROP 


SYNOPSIS—In the final government inspection 
the shells are subjected to a very rigid examination, 
In tt all the gages that have previously been used 
in the examination of the shells are again made 
use of. Besides gaging, the interior of the shell is 
examined to see that the surface 1s smooth and 
that the varnish entirely covers it, Then follow 
painting, packing and shipping. 


Having passed the final inspection the shells are trucked 
to the painting department, which is in a separate build- 
ing, shown in the illustration, Fig. 65, and also, in part, 
in Fig. 66, which gives a view of the boxing and shipping 
departments. Located in this same building and shown 
at A, Fig. 65, is a bank of cutting-off machines for cutting 
the bar stock into machining blanks for the 18-pounder 
high-explosive shells. Storage room is 
also provided here for the shell boxes 
and benches and for other facilities 
for packing and shipping the shells 
when they are finished. A spur line 
of track from the railway enters the 
building at one end. 

The painting machines are very 
similar to those used in the shops of 
the Canadian Allis-Chalmers Co., with 
the exception that they are driven 
by friction cones mounted on shafts 
instead of being belt driven from smal] 
individual motors. The arrangement | 
of the friction-driven painting ma- | 
chine is shown in Fig. 67. A single ! 

! 
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motor and a system of shafts and 
friction cones drive the six painting 
machines in this department. At A is 
a shaft that is driven from a small 
motor. At B are the friction cones, 
and at C, on the end of the vertical 
shaft from the friction cones B, is the painting machine, 
or turntable. A small vertical flange is provided on the 
upper surface of the turntable, to retain the shell and 
prevent it from being thrown off. The priming coat is 
white and is made up from the following ingredients 
in the proportions given : 

Dry zinc oxide, free from lead, 934 lb.; boiled linseed 
oil, free from lead, 114 pints; terebene, free from lead, 
114 pints; spirits of turpentine, 114, pints. It is of the 
utmost importance that the ingredients emploved in the 
manufacture of paints for high-explosives shells be entirely 
free from lead. The reason for this was given in the 
series of articles on the 4.5 high-explosive shell; but as 
that secies may not be readily accessible, it is as well 
to reiterate the explanation here. Lyddite, with which 
these shells are leaded, is one of the explosives into the 
manufacture of which picric acid enters. Picric acid in 
combination with certain other elements, one of which is 


*Pprevious installments appeared on pages 1, 46, 145, 221 
and 353. Copyright, 1916, Hill Publishing Co. 
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lead, forms what are called unstable compounds; that is, 
should the picric acid in the lyddite come in contact with 
lead in the paint, the resultant compound, picrate of lead, 
would be subject to spantaneous explosion. 

The actual work of painting is done by boys in the 
following manner: Referring to Fig. 67, a boy takes 
a shell D from the truck tray and places it on the 
turntable (’ of the painting machine. The paint is 
applied with an ordinary flat brush # about 2 in. wide, 
which is dipped into the paint and traversed up and down 
over the body of the shell, which rotates with the turn- 
table. Care is exercised to keep the paint from getting 
on the copper band and also to keep the film of paint 
from being too thick, as the painted shells must later 
pass through a ring gage. 

As the boys finish the painting, others take the shells 
carefully and stand them on their noses on the bench F' 
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FIG. 65. NORTH END OF PAINTING AND SHIPPING DEPARTMENT 


(shown at D, Fig. 65). When in this position, shown 
at G, Fig. 67, the bottom of the shell base is painted 
with the priming coat. Again the shells are carefully 
lifted, so as to remove as little of the paint as possible, 
and stood nose down, as shown at //, in the hot cupboard, 
The position of this cupboard is shown at EF, Fig. 65. 
It is of wood, and at the bottom is a steam-heating coil. 
Above this are several sheet-steel shelves perforated so 
that the heat from the coil at the bottom can circulate 
freely through the whole cupboard. Each compartment 
will accommodate an entire series. The shells are stood 
in the cupboard as close as they will go without touching. 
They remain there till they are dry, which under normal 
conditions takes about an hour. The cupboards are 
provided with doors on both sides, so that the boys who 
put on the second coat of paint can take the shells direct 
from their own side. 

The finish-painting department F’, Fig. 65 shown also 
in Fig. 68, where the second coat is applied, is laid out 
in exactly the same manner and has the same equipment 
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FIG. 66. BOXING AND SHIPPING DEPARTMENT FOR HIGH-EXPLOSIVE SHELLS 


as the one shown at C, Figs. 65 and 67, for the first coat. 
The paint used for the second coat on the 18-pounder 
high-explosive shell is yellow. It consists of dry Oxford 
yellow stone ocher, 814; lb.; boiled linseed oil, free from 
lead, 114 pints; terecbene, free from lead, 214 pints; 
spirits of surpentine, 114 pints. It is applied in exactly 
the same way as the first coat, with this exception: The 
first-coated shells are taken by a boy, who places them 
on the turntable of the painting machine, as shown at 4, 
Fig. 68. He then takes the gage B, which is made of 
steel; and hooking the end C over the top of the shell, 
he scribes two parallel lines an inch apart around the 
body of the shell, as shown at D. These lines are made 
hy two pencils £, which go through holes in the long 
member of the gage B. After the yellow paint has been 
applied to the parts of the shell above and below the lines 
D, a band of green paint is applied between them. This 
green band of paint signifies that this is the 18-pounder 
high-erplosive shell and not the 18-pounder shrapnel. 
At F in Fig. 68 is shown a finished shell painted 
yellow, with the distinguishing green band G@ about the 
center of its length. At IH are shown a number of 
finished-painted shells and at J the drying cupboard into 
which they will subsequently go. The bases of the shells 
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OPERATION 38: PAINTING THE PRIMING COAT 


Machines Used—Motor-driven turntables A. 

Tools and <Accessories—Benches and drying 
paint brush B; paint pot of white paint C. 

Gages—None. 

Production—SIx boys, 15 series (2,750 shells) in 10 hr, 

References—Sce Figs. 65 and 67. 


cupboards; flat 


are also painted with the second coat, which is applied 
in exactly the same manner as was the priming coat to 
this part of the shells. 

Six boys on first-coat painting will average 15 series 
in 10 hr.—that is, 2,750 shells in 10 hr., or approximately 
46 shells per boy per hour. A record run was made by 
the 6 boys, and they succeeded in painting 247 shells 
(approximately a serics) in 10 min., which would be 
equal to 247 shells per boy per hour. 

On the second-coat painting, owing to the extra work 
necessary because of the green band, 8 boys are employed, 
and on this work the 8 bovs will average the same as 
the 6 on the priming coat—15 series in 10 hr. A record 
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OPERATION 39: FINISHING COAT AND GREEN BAND 
Machines Used—The same as in operation 38. 


Tools and Accessories—The same as in operation 38, except 
that the paint for the body is yellow and for the band 
green. A narrow brush is used for the band. 

Gaves—Gapve A for position of the green band; ring fage B 
over painted body. 

Production—Eight boys, 15 series (2,750 shells) in 10 hr. 

Rcferences—See Figs. 65, 68 and 69. 
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run was also made by the 8 bovs on the second coat; 
they painted a series in 17 min., or about 105 shells per 
hour per boy. The drawing, Fig. 69, shows the official 
location of the green band on the shell body. 

After the second coat is thoroughly dry, the shells are 
taken to the bench, A, Fig. 70, to have the plugs B and 
fixing screws C inserted. Formerly the caps, or plugs 
as they are also called, were made of brass; but with 
copper and zinc at their present prices (approximately 
22c. per pound) this metal is too expensive. The object 
of the plug is merely to act as a stopper to retain the 
explosive and protect the nose and fuse-hole thread from 
injury. When the shell arrives at its destination, the 
artilleryman unscrews the plug and throws it away; he 
then screws the fuse in its place in the nose of the shell. 
Plugs are now made of cast iron; and to prevent their 
rusting, they are plated with zinc, copper or nickel. Two 
shapes of plugs are in common use; these are shown in 
Figs. 70 and 71, the one at A, Fig. 71, being the same as 
those shown at 8B, in Fig. 70. The one at B, Fig. 71, 
is fitted with a wooden gaine (. This wooden gaine fits 
a cylindrical recess in the lyddite explosive charge, which 
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OPERATION 40: LUTE AND SCREW IN PLUGS AND FIXING 
SCREWS AND PAINT THE PLUG 


Machines Used—None. 
Tools and Accessories—Square-end wrench A; screwdriver B; 
luting and yellow paint; paint brush; luting brush. 
Gages—None. 
raeuetion—See operation 41, as this Is a part of that opera- 
on. 
References—See Figs. 70 and 71. 


PAINTING DEPARTMENT IN WHICH THE PRIMING COAT IS APPLIED 


later accommodates the steel gaine that is screwed into 
the adapter in the fuse. 

Before leaving the subject of wooden gaines, it will be 
well to recount some of the troubles experienced by the 
manufacturers of cast-iron plugs into which wooden gaines 
are to be fitted. These cast-iron plugs are bored, concentric 
with the thread on the outside, for the reception of the 
large end of the wooden gaine. The hole in the plug is 
about 114 in. in diameter, 1 in. deep. The large part 
of the gaine is required to be a snug push-fit in this hole. 
When the gaine is pushed to the bottom of the hole, a 
#;-in. hole D, Fig. 71, is drilled through the plug and 
gaine at right angles to their axes and about 5 in. from 
the face of the plug. Into this hole a steel pin is driven, 
to prevent the gaine from being accidentally pulled out. 
The pin is made shorter than the diameter of the plug, 
so that, when driven into the hole, both of its ends are 
below the bottom of the thread on the outside of the 
plug. Obviously, if they were not, the plug could not 
be screwed into the fuse hole. 

The wooden gaines are usually made of beechwood. 
After being turned on a back-knife lathe, they are given 


OPERATION 41: PACK AND SHIP 


hines Used—None. 
Tools ‘ana Accessories—Cases holding six shells each; screw- 
ariel. 
es—None. 
Decco lon wens men can screw in plugs and fixing 
screws, paint tops of plugs, put in cases 3,220 shells and 
screw down the case lids ready for shipping. This work Is 
under the supervision of a man from the Canadian Inspec- 


tion Co. 2 
References—See Figs. 66, 70 and 71. 
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a coat of shellac varnish, as required by the specifications, 
Unfortunately, a great number of the manufacturers of 
wooden gaines did not appreciate that there is considerable 
difference between making wooden, gaines and turning 
wooden tenpins for children. They did not realize that 
the wood for gaines should be well seasoned and absolutely 
dry; that after turning, it should not merely be given a 
coat of varnish, but should be thoroughly impregnated 
with some substance that would make it absolutely im- 
pervious to moisture. Wood that is not protected in this 
manner will shrink or swell with every change in the 
atmosphere, but the hole in the cast-iron plug into which 
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pushed it into the standard, and handed it to the super- 
intendent. 

On the bench near them was a small pool of soda water, 
where one of the machine hands had been filling a squirt 
can. The superintendent drew the gaine out of the plug 
and, without being observed by the inspectors, stood it 
large end down in the pool of soda water. While it stood 
there for a couple of minutes, he talked to them about 
their differences. When the gaine had had time to soak 


in some of the water, he picked it up, wiped it with his 
hand and asked the man who had previously pushed it 
into the plug to do so again. But it had swelled so much 


FIG. 68. THE SECOND-COAT PAINTING DEPARTMENT FOR APPLYING IDENTIFYING FINISH 


the gaine is fitted does not alter. The experience of one 
manufacturer of cast-iron plugs may be of intcrest. 

The weather, just before the reception of the wooden 
gaines, had been very wet for several days. When the 
inspectors went over the gaines with a standard plug, 
it was found that only a small percentage were small 
enough to enter the hole in the plug and that there were 
none too small to pass inspection. The plugs that failed 
to go into the hole in the standard plug and were there- 
fore too large were put into a bag under the bench at 
the close of the day. Beneath this same bench, but 
against the wall, was a steam coil that was kept hot all 
night, so that the shop would be warm for the boys in 
the morning. 

The next morning one of the inspectors accidentally 
picked up one of the rejected gaines from the bag of 
discards below the bench, tried it in a plug and found that 
it was a good fit. He then tried another and another, and 
all of them either fitted or were too small for the standard 
plug. He then tackled the inspector who had discarded 
the plugs and accused him of rejecting perfectly good 
plugs. The fuss assumed such proportions that the 
superintendent was informed. One man swore that the 
gaines which he had discarded had been condemned 
because they were “a mile” too big. He said the other 
inspector had mixed the bags so as to get him “in bad.” 
The other one was just as positive that he had not mixed 
the bags, but had accidentally discovered that the first 
inspector did not know enough to push a perfectly fitting 
gaine in the hole in the standard plug. And to prove his 
words, this inspector took one of th «ines from the bag, 


in the two minutes it had been in the water that it would 
not go in. IJ have in my possession one of these gaines. 
It was far too large to go into the plug when I first got 
it, but is now 3% in. smaller than the hole in the plug. 
Tlalf a minute in water at any time will swell it so that 
it is too large to enter the hole in the plug. 

The small grub screws in the nose of the shell are 
called fixing screws. They are 14 in. in diameter, and 
their function is to hold the plug from turning and to 
prevent its being lost. After the plug is removed and 
the fuse screwed into the nose of the shell, the fixing 
screw is tightened down on it. It may be necessary to 
have a fixing screw for the plug, although even that is 
doubtful; but it is difficult to imagine the necessity for 
a fixing screw for the fuse. The fuse screws into the 
nose with a right-hand thread, the rifling of the barrel 
is right hand, and all the forces at and after the moment 
of discharge would tend to screw the fuse tighter into its 
seat in the nose of the shell. 


FIG. 69. LOCATION OF GREEN BAND 
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The plugs are screwed in with the wrench D, Fig. 70, 
Which fits a square hole in them. The grub screws are 
put in with a screwdriver. There js a leather washer E, 
Fig. 71, between the nose of the shell and the flange of 
the plug. Both the fixing screws and the plugs are luted 
with the Government luting compound. 

The luting consists of 80 parts of whiting and 21 
parts of oil, both by weight, kept fluid by heating. The 
materials must be of the finest quality. The oil jg 20 
parts vaseline and 1 part castor oil, well mixed before it 
it added to the whiting. The vaseline is to be a genuine 


mineral-oil residue, without any foreign mixture, It 
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VJ appear on the front near the lid. 
symbol; that is to say, six shells of series VJ are in 
the box. Below this symbol is D. B. Co., signifying the 
manufacturer—the Dominion Bridge Co. 

The upper box has the shells in it, but the cover for 
it is at FL The two daubs of black paint on the face 
of this box show that it has been used twice before and 
that two series symbols have been painted out. In the 
bottom of each box is a board similar to that shown 
at G, except that the board for the bottom of the box 
has holes in it of sufficient size to accommodate the bases 
of the shells, The holes in G are coned to fit the noses 


This is the series 


FIG. 70. 


should have a flash point not below 400 deg. F., a melting 
point not below 86 deg. F. and be free from solid minera] 
matter. The castor oi] must be genuine. The whiting 
is to be of the quality known as “Town Whiting” and 
is to be free from moisture, 

The luting must be thoroughly mixed, plastic and free 
from lumps. If on examination of a sample of 10 per 
cent. of the invoice, it is found that the sample does not 
comply with the specification, all the material invoices 
will be rejected without further cxamination. The 
luting may be inspected during the manufacture by, and 
after delivery will be subjected to test and to the final 
approval of, the chief Inspector, Royal Arsenal, Woolwich, 
or an officer deputed by him. 

With the plugs luted and screwed home and the fixing 
screws set up tight, the shells are ready to pack. A good 
idea of what the shell boxes are like can be had by 
referring to Fig. 70. At E is shown a box already packed 
and closed for shipping. It will be noticed that the letters 
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FiG. 71. TWO TYPES OF PLUGS AND A WOODEN GAINE 


PACKING DEPARTMENT, IN WHiCH PLUGS AND GRUB SCREWS ARE ASSEMBLED 


of the shells. At 7/ are shown the heavy steel straps 
on the boxes. As six shells are packed in each box, it 
takes +1 boxes to accommodate a series of 250 shells, 


leaving four shells over, which have to be taken care of 
in subsequent series. After the boxes are filled with 
shells, one of the Canadian Inspection Co.’s men superin- 
tends the screwing down of the lids, 

Each shell box lid is held down by four screws. The work 
of preparing the shells for packing (by screwing in the 


"plugs and fixing screws, painting the tops of the plugs, 


putting the shells in the boxes and screwing down the 
lids) is done by a gang of men, the number varying with 
‘he amount of work going through the shop at the time. 
A statement of actual performance will, however, aid the 
reader in forming an idea of the time necessary to do the 
work. On an occasion when 20 men were engaged on 
the work, 3,220 shells were packed ready for shipping 
in 5 hr., equal to 32 shells per hour per man. 

When the lids are screwed down, the boxes are loaded 
in cars. This work is also done under the supervision 
of one of the Canadian Inspection Co.’s men. The 
ordinary box-car holds 5.40 boxes, each containing six 
18-pounder shells. 

In conclusion I would like to say a few words regard- 
ing two elements which have been of vital importance to 
the smooth working of shell production in this shop. 

There is splendid team work on the parts of the officials 
and the employees of the company, and real covperation 
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One is also favorably impressed by the absence of fric- 
tion between the works representatives and the Govern- 
ment inspectors. 
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Loam Sand Mold for Winding 
Drum with Grooves 


By ALFRED W. Cookson 


An interesting problem that will perhaps present diffi- 
culties to the average foreman will be found in molding 
a winding drum for a hoisting machine, with grooves to 
retain the rope in proper position. 

A sectional view of such a casting is shown in Fig. 1. 
The rope grooves are in the form of a screw thread on 
the surface of the drum. The center stake is set in the 
usual way, but care must be taken to set it solid and true. 
In place of the collar ordinarily employed to support the 
sweep arm a casting B, Fig. 2, is used, and a roller and 
the arm C are provided. The casting B is a hub of 
suitable diameter and length, with a projection in the 
form of a screw thread, cast on the outer surface at 
right angles to the center line. 

This projection must be of the same pitch as the 
required pitch of the grooves on the drum. The casting 
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METHOD OF MOLDING A WINDING DRUM 


shown is bolted to the center stake in its proper position 
at the beginning of the job, and the projections must 
form a path for the roller for one complete revolution 
plus about 20 deg. A stop must be provided at each end, 
to keep the roller from running off the end of, the screw 
thread, or cam, but still letting it go far enough to 
overlap the starting point of the sweep and make a smooth 
Job... 7 
Considering the mold as built up in the usual way 
and ready to sweep up, the sweep shown at D in Fig. 2 
is attached, and all parts are swept, except the diameter 
where the grooves are to be. 

The sweep, shown in. Fig. 3, is then attached in such 
position that the first groove on the sweep will be at the 
point where the rope end will fasten to the drum, and 
the roller at one or other of the stops on the cam. 

Observe that Fig. 1 shows the bottom diameter of 
the brake drum larger than the rope drum. This is the 
usual practice; but if a casting must be made with this 
part smaller than the brake drum, an additional sweep 
will be required to finish this part after the grooves have 
been finished and the second sweep removed, 
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One complete revolution of the groove sweep will finish 
up the complete screw thread on the drum mold, but care 
must be used both in making and setting this sweep, 
or the grooves will not match. 

The arms and shaft bosses are made in cores, and a 
sweep will have to be provided to set them. A core box 
for one-half of one arm is all that will be necessary, 
this being made with a joint between the arms—six cores 
to the circle for a six-arm drum and eight cores for an 
eight-arm drum. 

The cores must be made of the proper depth to be 
placed one above the other and make the hubs the correct 
length. A core EF, Fig. 1, must be provided to support 
the upper and lower ends of the hub core. If the hub 
projects outside the rim of the drum, it will be necessary 
to set a ring core F, Fig. 1, under the flange, both top 
and bottom. If the flanges G, H and J, Fig. 1, are high 
enough to make it unsafe to form them on the sweep, 
patterns can be made and placed in the mold; but it 
must be remembered that they draw in and that the 
joints will have to be cut to allow for this. 
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Safety in the Pattern Shop 
By J. J. Eyre 


In these days, when “Safety First” is the watchword 
heard everywhere, it behooves the wise pattern maker or 
machine woodworker to look over his department. 

Are the circular saws kept sharp, or are they allowed 
to be used until it requires a man’s strength to push a 
board through and at the same time hold it down on the 
table? Does the saw gage clear, or does it bind the work 
against the back of the saw in pushing the saw across? 
I have seen serious accidents, which could have been 
avoided, result from the neglect of these two things. 

Are the new safety (?) cylinder heads on the planer 
properly cleaned in the knife seat when the knives are 
changed? I have seen the heads of several of the screws 
broken off and the cap and knife thrown against the 
planer bed (which fortunately saved the workman), 
because the seat was not clean when the knife was tight- 
ened in place. Hardwood chips were packed between the 
joints, forcing the knife up and breaking the screws. 

Realizing the danger of workmen slipping while push- 
ing a piece of work over the machine, I recommended the 
placing of rubber mats 14 in. thick by 2x4 ft. at all 
planers and saws in the department. 

I also had safety cylinder heads put on all the planers. 
They were a decided improvement over the old square 
heads, but I found that they were not foolproof. One day 
my machine man, while putting new knives in the planer, 
was called away, and before leaving neglected to tighten 
the bolts on one of the blades. A workman started the 
machine, and immediately that 24-in. blade entered upon 
a rapid journey—in sections. Fortunately, no one was 
hurt. I might have been justified in discharging the 
machine man; but he was a conscientious workman, and 
I felt that we had both learned the need of being more 
careful. 

One of my boys, who had the knack of acquiring things, 
came in one morning with several “Safety First’? and 
“Watch Your Step” stickers. I do not know what he 
intended to do with them, but I persuaded him to change 
the wording to “Watch Your Paws” and shellacked the 
stickers on the saws in a prominent place. 


March 23, 1916 


AMERICAN MACHINIST 


501 


Some Recent Developments in 
Tool-Steel Testing--IT 


. By Epwarp G. HerBertt 


SY NOPSIS—The experiments and results of Cap- 
tain Dents, of the French artillery, are discussed. 
Curves are shown giving important relationships 
between cutting speed, metal removed, hardness 
and toughness, and temperature. Tests on stellite 
are also described. 


The other investigator whose work bears directly on the 
subject of tool durability is Capt. M. Denis, of the French 
artillery. Captain Denis carried out his experiments at 
the Puteaux arsenal, where a tool-steel testing machine 
is installed. He has described his work in a remarkable 
article contributed to the Revue de Metallurgie of Janu- 
ary, 1914. It is possible to give here only a brief résumé 
of this work. 

The task Captain Denis set himself was to establish 
exact relations between the testing-machine conditions and 
those of the workshop, so that it should 


Cutting radar a iS Minute 


According to the time-durability method the former 
would be accounted twice as durable as the latter, since 
the work, being done at half the speed, would naturally 
take twice as long. The adoption of either method is 
merely a matter of convenience, though in actual practice 
it 1s perhaps not always realized that a speed which 
wears out the tool quickly is more economical than a slower 
speed which gives the tool a longer life, but accomplishes 
only the same amount of work between each grinding. 
From this point of view the measurement of durability 
by output rather than by time has much in its favor. 

The first step in Captain Denis’ investigation was to 
make speed-durability curves from the same tool, first in 
the lathe, then in the testing machine. The lathe tests 
were made on a bar of steel of 156,000 lb. per sq.in. 
tensile strength, very homogeneous and heat-treated by 
quenching in water at 825 deg. and tempering. The feed 
was 0.1 mm. per revolution and the depth of cut 0.5 mm., 
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FIG. 8. TESTING MACHINE TESTS 
A = carbon steel; B = H. S. steel 


FIG. 7. LATHE TRSTS 
A = carbon steel; B = Hd. S. steel 


conditions before becoming so blunt as 

to require sharpening. This task Captain Denis claims 
to have accomplished after his extended analyses and 
comprehensive series of tests. 

Of the actual procedure adopted in carrying out the 
experiments we have rather scanty particulars. The 
tests were made on a single-pulley lathe having 8 speeds 
and 30 feeds. The cutting was done dry and was appar- 
ently continued until the tool failed. The durability of 
the tool was measured by the amount of work done and 
not by the duration in time. In this respect the tests 
correspond with those made by Professor Poliakoff and 
those on the testing machine, but differ from the well- 
known tests made by Mr. Taylor and other experimenters, 
who have measured the durability of their tools in time 
and not in output of work. , 

It is important to keep this difference in view when 
making comparisons, since the results of the two methods 
of measuring durability are very different, though mu- 
tually convertible by calculation. Thus, two tools that 
failed after doing exactly equal amounts of work—the 
one at 30 ft. and the other at 60 ft. per min.—would, 
according to Captain Denis’ method, be accounted equal 
in durability, since their output was the same. 


¢Previous installment appeared on page 419. 
¢Director, Edward G. Herbert, Ltd., Manchester, Eng. 


giving a chip area approximately equal to that of the 
standard cut on the testing machine. A square-nose tool 
was used, having a cutting angle of 75 deg. and a clear- 
ance of 6 deg. The cutting was done dry. 

The speed durability curves produced on the lathe are 
given in Fig. 7, in which A is the curve of a carbon steel 
and B that of a high-speed steel. The same steels were 
then tested on the testing machine under standard condi- 
tions. The machine was one of the original type (it has 
since been brought up to date), and water was used. 

_ The resulting curves are given in Fig. 8. A comparison 
of the two sets of curves shows a remarkable similarity and 
important difference. The lathe tests show a decline in 
durability as the speed was raised from 3 to 7.5 m. per 
min., this feature being entirely absent from the testing- 
machine results. 

Particular interest attaches to this falling durability 
at very low speeds, because it corresponds with results that 
the present writer obtained when investigating the varia- 
tions of hardness and toughness of hardened tool steel at 
varying temperatures, the investigation being made by 
breaking specimens of steel supported on knife-edges in 
an oil bath. The experiments were described in the 
American Machinist (“Influence of Heat on Hardened 
Tool Steel”), Vol. 37, page 47, and two of the resulting 
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curves are reproduced in Figs. 9 and 10. In each case 
there was a decline in the calculated durability (hardness 
and toughness) between the temperatures of 20 and 70 
deg. Every attempt to confirm this fall in durability at 
low cutting temperatures by cutting tests on the testing 
machine has failed, but the cutting test on the lathe shows 
it quite clearly. 

To return to Captain Denis’ experiments. Having 
made speed-durability curves from the same steel on the 
testing machine and on the lathe, the material and the 
area of cut being practically the same, and having found 
that the form of curve produced was almost identical, 
his next step was to make a series of lathe tests on a differ- 
ent material with a much heavier cut. The material 
chosen was an ordinary mild steel of 42 kg. (60,000 |b. 
per sq.in.) tensile strength, and the cut was 0.5x5 mm. 
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bronze. Some of the resulting curves are given in Figs, 
11 to 15. All these curves were made from lathe tests 
using a feed of 0.5 mm. and a depth of cut of 5 mm. In 
each case the points of maximum and minimum durability 
were compared with the corresponding points on the test- 
ing-machine curve. Fig. 8 and a diagram of correspon- 
dence were constructed as before, from which it was pos- 
sible to find the lathe speed corresponding to any testing 
machine speed for each of the 12 materials tested on the 
lathe. This diagram of correspondence is given in Fig. 
16 and is intended to be used under practical conditions 
as follows: 

Suppose it is required to find what speed will give 
maximum durability to a given tool when cutting gun 
metal of Brinell hardness 170. The tool, or. a sample 
of the same steel similarly hardened, is tested on the tool- 
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(about '/,, feed and 3%, in. depth of cut). The speed- 
durability curve produced is given in Fig. 11. 

It is similar in form to that produced on the testing 
machine (Fig. 8), but the corresponding peaks and hol- 
lows occur at considerably higher speeds. Thus the first 
maximum occurs at 26 m. on the lathe and at 20 m. on 
the testing machine. By comparing the points of maxi- 
mum and minimum durability on the two curves he was 
able to construct a diagram of correspondence, or double 
scale of speeds, from which he could read off the lathe 
speeds corresponding to any testing-machine speed. 

The same process was gone through with lathe tests on 
steel bars of various compositions (the tensile strengths 
being 60, 70, 85, 105 and 115 kg. per sq.mm.), a nickel 
steel, various qualities of cast iron and three kinds of 


steel testing machine, and the specd that produces max 
mum durability is observed. This speed, say 22 m. pet 
min., is found on the scale at the bottom of the dia- 
gram. A vertical line is drawn from this point, cutting 
the diagonal line for gun metal at point A. A horizontal 
line is drawn through A, cutting the vertical scale at 38. 
Then 38 m. per min. is the speed that will give this 
particular tool its maximum durability when cutting gu” 
metal with a feed of 0.5 mm. and depth of cut 5 mm. 
Thus the diagram serves to connect the standard cutting 
conditions of the testing machine with the standard cute 
ting conditions adopted for the lathe tests (feed 0.5 mm. 
depth 5 mm.), and it only remains to find a connection 
between these standard lathe conditions and any set ° 
cutting conditions. 
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This problem was already solved by the “cube law of 
cutting speed.” According to this law, “For constant 
durability the cutting speed varies inversely as the cube 
root of the product of feed by area of cut” 


(= WN Fa) 


This law was discovered and published by me in 1909 
and appeared in the American Machinist (“Relation of 
Cutting Speed, Feed, Depth of Cut’), Vol. 32, Part I, page 
1063. Several investigators claim to have subsequently 
arrived at it independently, and it has been verified and 


suffice to say here that they are based on reasoning which 
is as logical as it is ingenious and that the results arrived 
at appear to be in accordance with one’s experience of 
tools in practice. The article will repay careful study in 
the original (it is of course written in French), but it 

appears to be open to criticism under two heads: 
First, as to the experimental basis of the whole inves- 
tigation: Captain Denis would have inspired greater con- 
fidence in the remarkable results set forth, if he had 
vouchsafed a more detailed account of the manner in 
which the tests were carried out. For instance, the num- 
ber of critical speeds indicated in his numerous speed- 
durability curves is more than 30. A 


ONTHE LATHE r act : 
gees G PHOSPHOR BRONZE critical speed is one at which a definite 
65 AE CED a a a se peak or hollow occurs in the curve, 
@ Zi d obviously, tests must have b 
a ore Pt AZ 44— and o y, iave been 
ett A A eae iaeaa de 42 GET TT TT | somade at these 30 speeds and probably 
an —|-S LHACZ pee | ee a great many more; but there is 
oe i i ae ae 1Va’ ae ae a || a nothing to indicate how these speeds 
gs,t1 AA 4A 1 Ase 85,000 LB. \/ifnns were obtained on a single-pulley lathe 
= a ZA Ae Seaticieaatoie | | a having 8 speeds. Of course, they 
att} AHH den. podoO LE. z0 ||srau7e | | | | could easily be obtained by using bars 
20 S. | -— = HiT | | [ | |] of different diameters, or the lathe 
£15 WZ BE —tt |, EEL 150000 LB. gO TT LL may have been driven by a variable- 
: UY Ae sr E CAST IRON j2 28 ‘ ‘ . : 
= 10 a ar anenet sree | speed motor; but no information is 
5 : _———-—-—' aa TEEL 164000LB ee | 4+ ae on a point. . 
0 ee > on Sn oc : o ain, the curves in Figs. 11 to 15 
S Sf Be gs gain, cf 
” ah 2 ae i ; ae rishi = 2a and many others not here reproduced 
: are all of an extraordinarily uniform 
co £ Pele be ode ye | character. Experiments on the testing 
50 0 5 atASt | | tt machine have shown that a given 
P 45 re a : ae LED = tool pe a paca ey alata the 
40 15 same shape of curve when tested on 
P35 & ONT | | | such different materials as semihard 
30) —4 . AMEE [ | | | steel and brass, yet Captain Denis 
5 25 _ 6 BY shows a long series of curves produced 
$20 aa 8 at Mew dal | dS g ves produc 
es Gea ead Fs rT TM pap] oon the lathe on materials ranging 
£ A wae 5 271 \A~ [Sho] from semihard steel to cast iron, mild 
S' TT 0 mas: 
5 2040 60 80 100 12040160 steel and brass; and all these curves 
0 Feet per Minute are almost exactly similar in shape to 


cating sees Meters lee ier 


FIG. 16. DIAGRAM OF CORRESPONDENCE FIG. 17. 


fully established by the results of many carefully con- 
ducted experiments carried out by eminent experts from 
Fred Taylor onward. 

Captain Denis has used the cube law as the final link 
between the testing machine and the diverse cutting con- 
ditions of the workshop, and in order to facilitate its appli- 
cation he has embodied it in an ingenious slide rule that 
is now manufactured by Messrs. Huré, of Paris. By the 
use of this instrument it is a simple matter to find the 
correct cutting speed for any feed and depth of cut, when 
once the correct speed for the standard cut has been 
found by the process described. 

This résumé does not by any means exhaust Captain 
Denis’ article. Ile has worked out an elaborate set of 
tables and diagrams for finding from a preliminary test 
on the testing machine, not only the volume of any class 
of material that a given tool will remove under any combi- 
nation of cutting conditions and the length of time it 
will continue cutting before it requires grinding, but 
also the most economical speed to employ, having regard 
to the calculated time durability of the tool and the time 
occupied in sharpening it. Of these elaborations it must 


MACHINE TESTS 


the curve produced on the special steel 
tube in the testing machine. The ques- 
tions present themselves: How many 
observations were made for each of these curves? Did 
the results all lie on the curve; and if not, what degree 
of divergence was experienced? The value of the results 
depends absolutely on the correctness of the experimental 
methods emploved, but of these we are given no account. 

Another criticism relates to the utility of the elaborate 
diagrams and tables for calculating the correct cutting 
speed for any particular work. ‘The importance of a 
knowledge of correct cutting speeds is beyond question. 
The process by which Captain Denis proposes to find it 
is, first, to make a speed curve of the tool steel on the 
testing machine (this involves making tests at 10 or 15 
different speeds) ; second, to observe which of these speeds 
gives the best durability and to find by means of the dia- 
gram of correspondence, Fig. 16, the corresponding speed 
for a lathe tool cutting dry with 0.5 mm. feed and 5 mm. 
depth of cut on the kind of material that is to be ma- 
chined; third, by means of the special slide rule or the 
cube formula to find the corresponding speed for the 
traverse and cut that it is proposed to use. 

The workman will then set his lathe to the nearest 
speed available and go ahead. He will be working under 
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ideal conditions, if his tool is tempered exactly like the 
specimen used for the speed curve, if his tool angles are 
the same as those used by Captain Denis in his lathe 
tests, if he is cutting dry (as Captain Denis did) and if 
the material he is cutting is exactly similar to that used 
by Captain Denis. If there is a variation in any one 
of these factors, his speed will be wrong and he will have 
to reduce or increase it according to the behavior of his 
tool. In short, he will have to set his speed at last by 
observing how his tool stands up to the work in hand, 
as he would have done if no preliminary tests had been 
made. 

This criticism does not imply that Captain Denis’ 
work is of no value. On the contrary, his work is of 
great practical value; but it may be questioned whether 
he has not mistaken the true function of the testing ma- 
chine, or at least laid undue stress on a function that 
it can hardly perform, owing to the great number of 
variable factors involved in fixing the correct speed of a 
given tool on a given job. 

The chief utility of the testing machine is in comparing 
the cutting qualities of various steels, or of the same 
steel subjected to various hardening processes. We may, 
for instance, require two tool steels—one for the rapid 
removal of stock with heavy cuts and the highest possible 
cutting speed and the other for form tools that must keep 
their edge for a long time under comparatively light cuts 
at moderate speeds. A comparison of a series of speed 
curves will show that one steel, hardened in a particular 
way, has a very high, and a wide range of, durability under 
“blue-chip” or “red-hot chip” conditions. This steel will 
be chosen for heavy roughing work. Another steel, dif- 
ferently hardened, produces a speed curve showing ex- 
ceptional durability under low-temperature cutting condi- 
tions. This is the steel for a forming and finishing 
tool. 

In making such investigations Captain Denis’ work 
will be most useful, since it enables us, working back- 
ward from any representative workshop cut and speed, 
to find the corresponding testing-machine speed and to se- 
lect a steel that gives a high, and a wide range of, dura- 
bility in that part of its speed curve. 


TESTS on STELLITE CUTTING TooLs 


of the features common to all kinds of tool steel would 
be absent from the stellite curve. 

Fig. 17 reproduces a curve taken from a stellite tool 
and one from a very good quality of high-speed steel. Con- 
trary to expectation, the general form of the curve is the 
same in each case. In particular the rise in durability as 
the speed increases from 20 ft. per min. is seen to be 


ft. At the red-hot chip speeds—130 ft. and upward—its 
durability is nil. Stellite is us 
much higher than 130 ft.; but 
the cutting conditions on th 
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to generate a very high temperature at moderate Speeds, 
What inference is to be drawn from this result? Stel- 
lite would appear to be unsuitable for heavy roughing 
work and not especially suitable for any very high-heat 
cutting, though capable of standing up as well ag, or better 
than, a steel tool under some blue-chip conditions of cut. 
ting. It might be expected to show extreme durability, 
far surpassing that of a good high-speed steel, under con. 
ditions that produce only a moderate amount of heat (a 
light cut at high speeds with coolant, or a moderate cut 
at fairly slow speeds). When cutting cold, it is not espe- 
cially durable. 

It is not altogether easy to say how far these conclusions 
agree with the published descriptions of stellite tests. 
Some of the statements appear to be contradictory and 
others somewhat indefinite, though there is a fairly gen- 
eral agreement that stellite is very durable when used 
with light cuts at high speeds. 

In my own experience stellite has been used chiefly 
in turning cast-iron pulleys 16x31, in., with a traverse 
*/4o in. and a cut about ¥Yy in. deep. The work was done 
at 68 ft. per min. At this speed a good high-speed steel 
tool required grinding three times for each pulley, whereas 
the stellite tool turned six pulleys without grinding, 
showing an advantage of 18 to 1 in favor of the stellite 
At the next lower lathe speed—t0 ft.—both tools stood 
up a long time, with a decided advantage in favor of the 
stellite. The next higher lathe speed was 104 ft., which 
was too high for both stellite and steel. 


Recessing Fixture for the 
Turret Lathe 


By Cuartrs W. OVIATT 


The illustration shows a turret-lathe fixture for re- 
cessing small work. The shank A is made to fit the 
turret. The slide B travels crosswise, operated by an 
eccentric on the lever stud C. The stop-screws D can 


RECESSING FIXTURE FOR SMALL WORK ON THE 
TURRET LATHE 


be set to limit the movement of the slide. The boring 
or recessing tool, of any shape with a round shank, 1 
held in the slide by two screws. ; 

By setting the slide against one stop-screw the too 
will enter the hole in the work without touching. ‘Then 
by operating the lever and bringing the slide B over 
to the other stop-screw, which is set as required, - 
recess is cut by nioving the turret slide forward the lengt 
of the recess to be machined, 
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Opportunity for Machine Tools 
in Holland 


By Lupwic W. ScHMIDT 


SY NOPSIS—-Although machine tool manufac- 
ture in Holland has developed in recent years the 


Suggestions are given for 
American manufacturers, 


During the last year the exports of American machine 
tools to Holland have risen from an average of about 
$80,000 a year to nearly $200,000. This Increase has 
been regarded as a sign that Holland was 
Germany with American machine tools; but this claim can 
scarcely be upheld, secing that in normal years Germany 
used to send to Holland machine tools of a value of about 


tools as in former years, the country must still be con- 
siderably behind its usual requirements, 

All indications point to the fact that Holland will soon 
have to begin to buy again in larger quantities, as s 
is able to take care of a certain percentage of the required 


and consequently needs more machines than under normal] 
been cut off for some time 
from her ordinary supplies of practically all classes of in- 


Those also were accus- 
tomed to buy largely outside of Holland. 

Prosperity in Dutch industry is not evenly distributed ; 
while some branches have been fairly busy, others have 
suffered. As far as can be seen, it seems that most of 
the machine shops, especially the larger ones, have been 
doing well and most likely will do 80 during the remainder 
of the war. The Government, anxious to be prepared for 
all eventualities, has given larger orders to the few firms 
in the country able to make armaments, and the state of 
Preparedness that has been necessary during the last 18 
months has been reflected in many ways in the business 
of the machine-building industry. 

It is therefore not surprising that Dutch buyers of 
machine tools are turning to the United States for sup- 
plies; and since the foundation of the Oversea Trust, 
shipments have been more easily arranged. All goods can 
be consigned to that body, by which they are forwarded 
to the respective owners under a guarantee that they are 
not sent to Germany. 

Holland has a number of machine-tool manufacturers, 
of whom some have made a considerable name for them- 


selves, mainly in the building of certain of the newer 
types of machines. With these they have begun effectively 
to combat American, English and German competition 
in their own market. They have even been able to carry 
the war into the home of their former aggressors by 
exporting to the neighboring markets. Today one finds 
Dutch machine tools in France, Germany, England, 
Belgium and in the Northern European countries, At 
the same time they have found a very considerable market 
at home, where the increasing needs of the machine- 
building industry opened a good field. Dutch machinery 
builders have shown themselves generally very active 
during the last few years. The success of one of the 
leading motor cars in London, for instance, has created 
a good sale for such motor cars in that market. 

The biggest users of machine tools in Holland are the 
large enginecring works in and round Rotterdam, of 
which some are excellently equipped, having in several 


means of transport—an essential for the supply of that 
class of machines, A well-known 
great deal of business in such 
Rhenish-Westphalian machine builders have worked that 
market thoroughly. 


ForEeIGN MACHINE Toots IN HoLLANp 


Generally speaking, it is astonishing how large the 
foreign participation is in the machine-tool supply to 
Holland. Passing through the larger plants, one frequent- 
ly sees machine equipments of quite a modern style being 
made up out of German, English, American, French, 
Belgian and home-made machines of al] descriptions. 
The newer machines, as a rule, are German, American 
or Dutch. Many plants have recently made a cleaning 
up and have renewed a large part of their equipment. 
But there are still firms of standing which are working 
with a rather mixed assortment of different types and 
different ages. This condition, however, may change 
rapidly after the war. It is said that the Dutch manu- 
facturer is well able to see the value of the newer and 
epeedier machines, but that hig conservative and saving 
disposition will not allow him to replace an old and 
trusted lathe while it is still able to do work. So business 
is slow, and success comes only to him who waits, 

This characteristic will work during normal times to 
the disadvantage of the American manufacturer and to 
the advantage of the neighbor supplier. The English 
and German manufacturers find it easy to work Holland. 
The market is not large, and it is easily visited either 
from England or Germany. A machine can be supplied 
nearly at once when desired, and there is not much diffi- 
culty with regard to repairs. Spare parts can be obtained | 
easily and without large cost. All these things favor the 
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home manufacturer or his near-by competitor. On the 
other hand, the American machine is not always on hand 
when needed ; and even if it can be sold from stock either 
by an English or a continental agent, the sale is not always 
as pleasing for the buyer as when he receives a brand-new 
machine from the shop. 

Those difficulties in the way of American sales are 
increased at present, owing to the war. Dutch manu- 
facturers and buyers of machine tools apparently have 
a good deal of complaint to make about American makers. 
The first claim is that they cannot get attention quick 
enough. This is not the fault of the American manu- 
facturer, but of the interruption of the ordinary postal 
service, which affects, as well, telegraphic communication. 
Prices or price offers are frequently changed, or offers 
are made under the condition that they can be changed 
if the situation alters. As this contingency arises nearly 
every week, business is seriously affected. American 
manufacturers do not want to give the credit the manu- 
facturers are accustomed to. Finally, machines, if 
ordered, do not arrive in time. This is quite a long 
list of complaints, and it could be extended from letters 
received by American exporters. 

These disadvantages acting against the American 
machine-tool manufacturer and his business in Holland 
are considerably counterbalanced by the fact that the 
Dutch machine user is very much in need of machines 
and consequently is inclined to be less critical and less 
ready to stand on his rights. In fact, it appears that 
the American-Holland machine business could be con- 
siderably larger, if only the American makers were able 
to fill orders. As it is, business is freakish, falling off 
in one month and increasing rapidly in another, as has 
been the case already during the first year of the war. 
The reason for this is most likely that shipments collect 
in New York or other places and that it takes some time 
before arrangements for their release are made. 

The immediate future of the business seems to depend 
largely upon the economic conditions in Holland. If they 
remain as they are, demands from that country ought to 
increase again during the coming months; but it seems 
that the Dutch industry is feeling very much the influence 
of the war in the form of financial pressure. Difficulties 
have increased of late, owing to trouble in obtaining raw 
materials from outside Europe in consequence of the 
English blockade of Germany. 
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What will be the condition of the business in machine 
tools in Holland after the war is not very easy to predict. 
Of course, the German manufacturers will return to the 
market when the war is over, as the relations between the 
two countries have remained quite satisfactory. Never- 
theless, it is expected that American machine tools will 
be sold in a larger percentage to Holland after the war 
than before. Besides that, the importance of Rotterdan 
as a trading port between Europe and the United States 
may increase considerably, which would affect as well its 
shipbuilding and engineering industries. 

At the moment it might pay well to keep in touch 
with affairs in Holland. English, as a rule, is well under- 
stood there, so that American catalogs can be used with 
advantage. German is also spoken generally in that 
country; but it is doubtful whether the use of German 
lists would be an advantage just now, owing to the fact 
that the country seems to be somewhat split in the 
distribution of sympathies for the belligerent nations. 
It would be a great advantage, if offers could be made 
accompanied by price quotations. Owing to the rather 
slow and frequently interrupted postal service, it is 
further advisable to answer letters immediately. 


Turning Profile on Pulley in 
Turret Lathe 


A pulley-turning method is here shown that can he 
applied to numerous other similar jobs. The device is 
used in the shop of the Disco Electric Starter Co, 
Detroit, Mich., for turning and crowning a small pulley 
that is cast integral with a gear of larger diameter. 

The gear is placed over a plug on the nose of the lathe 
spindle and is held in position by a split washer and 4 
draw-in rod. The arm A, Fig. 1, is carried in a hinged 
bracket on the turret. A master form B is bolted to 
the end of the arm, to guide the cutting tool C as it 
fed over the pulley D. The master form is cut into the 
upper side of the steel piece just opposite the pulley 
crown. This master form is pressed up against the 
hardened-steel pin E by a pin that is forced upward by 
a spring F and a lever G. 

The shape and placing of the various parts will be 
better understood by referring to Fig. 2, where the arm 
is shown thrown back out of position. 


——— 
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Special Shell and Fuse Drilling and 
Tapping Machines--IT 


SY NOPSIS—This article shows a somewhat un- 
usual use of 10 drilling heads on a turret in two 
planes, as well as a three-spindle tapper and a light 
drilling lathe, both of which have interesting fea- 
tures. , 


Fig. 16 shows a semiautomatic 10-spindle drilling, 
reaming, bottoming, counterboring, grooving and tapping 
machine for fuse bodies. It completely finishes five 
holes in the fuse body, which is shown in Fig. 17. 

The operations are drilling, reaming and bottoming 
the bottom detent hole A, drilling the top detent hole B, 
drilling, reaming and counterboring the centrifugal bolt 
hole C, drilling and counterboring the needle cap check 
screw hole D and drilling, reaming, bottoming, grooving 
and tapping the percussion-pellet hole E—a ora of 14 
distinct cuttings for the five holes. 

These fuse bodies are of brass forgings, so that they 
are very tough and hard and require a reduction both 
in cutting speed and feed per revolution of the drills. 
Taking common brass as a base, the cutting speed had to 
be reduced one-half and the feed per revolution two- 
thirds. Under these conditions an output of 35 to 40 
finished bodies can be produced per hour. 

The tooling spindles are arranged in two groups— 
seven on the faceplate F, Fig. 18, lying radially around 
the horizontal axis of the machine, and 
three on the turret G, Fig. 19. The top, 
rear and bottom spindles on the face- 
plate are in couples, 3 in. apart, and 
identical, as each pair operates on the 
same holes in the fuse body. The spin- 
dles in each of the three pairs nearest to 
the faceplate, upon which they are 
mounted, are the inner spindles and cor- 
respond to the inner position of the 
fuse-body holder H. The three outer 
spindles likewise correspond to the outer 
position of the holder. The front spindle 

I on the faceplate is single and is oper- 
ated by hand. The three-arm turret G 
is mounted upon a compound saddle; 
the main saddle J is used only to shift 
the turrct G to either its inner or outer 
working positions, the subsaddle K be- 
ing for feeding only. This subsaddle 
can be fed either by hand or by power. 

The fuse body is chucked in the 

machine by an internal threaded holder 
I/, which is integral with the main, or 
shifting, saddle J. The externally 
threaded end of the fuse body is screwed 
tight into the holder H, Fig. 18, to a 
depth of four threads. The fuse body 
is operated on in eithcr its inner or its 


®*Previous installment appeared on page 


FIG. 16. TEN-SPINDLE 


outer position: The top inner spindle L, Fig. 19, drills the 
centrifugal bolt-hole C, which is reamed and counterbored 
by the outer spindle M, the mate of J. The rear inner 
spindle N drills the bottom detent hole A, which is 
reamed and bottomed by O, the mate of N. The bottom 
inner spindle P drills the needle cap check screw hole D, 
and Q, the mate of P, counterbores the hole. The front 
single spindle J drills the tep detent hole B. 

The first spindle 2 on the turret drills the percussion- 
pellet hole FE’; the second spindle S reams, bottoms, coun- 
terbores and grooves it, and the third spindle T does the 
tapping. The first spindle is provided with a receding 
steadyrest U, to provide means for accurately starting 
the drill. The second spindle is equipped with a special 
combination reaming, bottoming, counterboring and 
grooving tool U, the grooving being done after the tool 
has come to its stop by depressing a small lever W. No 
starting bushing is used, as the tool follows accurately into 
the previously drilled hole. The third spindle is equipped 
with a Jarvis reversible tapping chuck X. 

The drilling of the fuse body, which utilizes the three 
inner spindles on the faceplate and the first spindle on 
the turret, is done with a power feed having a quick return 
and automatic knockout. The power feed can be thrown 
in or out at any time. While the power feed is in action, 
the operator drills the small top detent hole B by means 
of the push-drilling spindle 7 at the front of the machine 


DRILLING MACHINE WITH TWO TURRETS 
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on the faceplate F. All the drilling is done while the 
main, or shifting, saddle J, which carries the fuse-body 
holder H, and the turret saddle Y are in their inner 
working positions. All the other cuttings, such as ream- 
ing, bottoming, counterboring, grooving and tapping, 
are done in the outer working position. 

The three outer spindles 1, O, Q on the faceplate F 
have a rack-and-pinion hand-lever feed, also an adjust- 
able screw stop for varying cutting depths. The second 
and third spindles S, 7, on the turret G, have a rack-and- 
Pinion feed operated by a four-arm spider wheel Z. 
They also each have an independently adjustable feed stop. 

The fuse body is chucked in holder H , While the turret 
G and the main saddle J are in the outer position. By 
means of a compressed-air tube the operator first frees 
of chips the internally threaded part of the fuse-body 
holder H, steadyrest U on turret G and drill-guide bush- 
ings A2. The fuse body is then screwed firmly to its seat 
in the holder H. The turret G ig unlocked by a hand 
lever 43 and turned by a triple-arm lever A4 0 as to 
bring the drilling spindle FR into the line of action; the 
subsaddle Y is also locked to its feeding cam 45. The 
operator advances the main saddle J, carrying the holder 
H and subsaddle Y , with turret G, to the inner work- 
ing position by a bell-crank lever AY and link 48, which 
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FIG. 17. FUSE BODY FOR BRITISH NO. 100 GRAZE FUSE 


is self-locking and located at the top left-hand end of the 
machine. 


| The operator then unlocks th 
its feed cam A5, turns the turr 


the work. He next turns the turret @ go as to bring the 
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tapping spindle 7 into line, advances the tap to the work, 
follows the tap to the stop, allows the tap holder ¥ to up. 
clutch itself, then backs up the turret, which causes the 
tap holder Y to reverse and back the tap out of the 


Top 


FIG. 18. DETAILS OF THE DRILLING HEAD 


hole. The fuse body is now completely drilled and is re- 
moved by unscrewing from the holder, 

The outer construction of the machine can be plainly 
seen, but the mechanism that: controls the speed of the 
cutting spindles and the power feed is of interest. The 
drive is of the single-belt type, the driving pulley being 
18 in. in diameter for a 4-in. belt, which revolves upon 
a stationary shaft and igs integral with a pulley at the 
outer end that drives the feed. <A fabroil gear on the 
inner end drives all the cutting spindles through a pair 
of spur gears mounted on the outer ends of shafts that 
carry the two main endless-belt driving pulleys. The cut- 
ting spindles are driven by spiral gears, the driving spiral- 
gear shafts A9 extending to the rear of the machine and 
carrying pulleys lining up with the two endless-belt driv- 
ing pulleys, between which are idle pullevs to give proper 
helt contact. A belt tightener is also provided for taking 
up slack. 

The rear driving spiral-gear shaft extends to the rear 
of the turret and makes connection to the turret spindle 
through bevel and spiral gears, the driver of which is 


FIG. 19. DETAILS OF THE TURRET HEAD 
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FIG. 20. THREE-SPINDLE TAPPING MACHINE 


a slip gear, to allow for the shifting of main saddle J 
and the feed of subsaddle Y. All cutting spindles are 
driven at their practical cutting speeds. 

The turret G and the saddles J Y are mounted upon 
a standard A10 that is bolted to the dome projection 
A11 at the left of the bed. At the rear of standard 410 
is mounted the main horizontal shaft, carrying on its left 
a spur gear that meshes through a long intermediate gear 
A12 with a traveling gear A13. This operates the helical- 
screw cam A5, which actuates the feed of the turret sub- 
saddle Y. This cam is provided with a locking mechan- 
ism operated by the hand lever 16, whereby the turret G 
can be fed either by hand or by power. Each of the three 
spindle heads 114, 415, A16, on the faceplate I’, is pro- 
vided with a feed yoke A17, and rollers are mounted upon 
their inner ends. These rolls engage with segment cams 
that are fastened at about quarterly intervals to a large 
rim gear lying inside, and concentric with, the faceplate. 
The front, or hand, push-feed spindle J at the front has 
no feed connection to this gear. 

The large rim gear in the faceplate is actuated by a 
spur gear mounted on the right-hand end of the main feed 
shaft located at the rear of standard A10. All cutting 
spindles having power feed are operated by this shaft. 
{nside of the dome projection .111 on the left of the bed 


DETAILS OF THREE-SPINDLE TAPPER 


FIG. 21. 
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is mounted a 20-in. drum cam on a vertical shaft.: This 
cam is actuated by a combined worm gear and roll clutch, 
and an automatic knockout is arranged so that the cam 
can make only one revolution at a time. The cam gives, 
first, a quick advance of the drills, a cutting feed and 
a quick return. 

The wormwheel runs free on the camshaft and only 
operates the cam when the operator throws in the roll 
clutch in starting the power feed. On the rear of the 
cam is mounted a vertical slide carrying a roll engaging 
with the cam. Extending up on this slide is a rack mesh- 
ing into a gear on the main feed shaft. It can be seen 
that all drill power feeds are actuated by the drum cam. 

The wormwheel meshes into a worm mounted upon a 
shaft running the entire length of the bed and extending 
out at each end. The right end carries a pulley belting 
to the driving pulley mounted integral with the main driv- 
ing pulley. A handwheel is used on the left end, so that 
the cam can be run backward in case of drill breakage. 


FIG. 22. DRILLING THE CROSS HOLES IN PERCUSSION 
_ PELLET 


The machine covers a floor space of 3 ft. 9 in. by 6 ft. 1 
in. and is 5 ft. 8 in. in height. Its weight is 3,900 Ib. 

The three-spindle multiple tapping machine, Figs. 20 
and 21, simultaneously taps the three holes in the fuse 
body. The output with a skilled operator is about 6 
completely tapped fuse bodies per minute, or 360 per hour. 
The holes tapped include the needle cap check screw hole 
D, Fig. 17, which is made bv the right-hand spindle; the 
centrifugal bolt hole C, by the left-hand spindle; and the: 
adapter check screw hole F’, by the top spindle. The body 
is chucked by a pneumatically operated expanding arbor 
fitting into the graze-pellet hole G. It is located by means 
of a stationary pin in the chuck that enters the top detent 
hole B. This arrangement brings all the three holes to be 
tapped in line with their respective spindles B1, B2, B3. 
The expanding arbor exerts a drawing-in effect that seats 
the body firmly. This arbor is fully automatic and_ re- 
quires no attention whatever from the operator. 


510 AMERICAN 


At the rear of the machine, on the same center as the 
expanding arbor, is located a cylinder to which the piston 
rod of the expanding shell of the arbor is attached. The 
tapered arbor is fixed, the shell being drawn over.it to ex- 


pand it. To the cylinder is attached a piston valve that 
is operated by a small lever mounted on the rear end of 


a 
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FIG. 23. PERCUSSION PELLET FOR GRAZE FUSE 


the hand-feed lever shaft B4, shown at the front of the 
machine. 

When the hand-feed lever B5 is in the position shown, 
the expanding arbor is open and is ready to receive the 
work to be tapped. A slight movement of the feed lever 
from its norma! position will instantly cause the expand- 
ing arbor to close. In manipulating the machine the oper- 
ator takes a fuse body by the threaded end and puts it on 
the expanding arbor, turns it until the locating pin falls 
into the previously drilled top detent hole B and holds 
it there until he starts the hand-feed lever BS. This causes 
the arbor to tighten instantly on the work and holds it 
while being tapped. The three tapping spindles B1, B2, 
3 are advanced to follow the taps into the work until 
they come to their stops. The instant the tapping chucks 
R6 unclutch themselves, the hand-feed lever B5 is fed back 
to its normal position. The expanding arbor, with feed 
lever in this position, is open, and the tapped fuse body 
can be removed. 

The machine consists of a circular base upon which 
is mounted a vertical column of U-section, with three 
spindle heads B1, B2, B3, attached. Each spindle head 
is provided with a feed yoke, connected by racks, pinions 
and gears to the hand-feed lever B5 at the front of the 
machine. Each yoke has a clamp connection to its re- 
spective spindle. This clamp connection permits the 
spindles to be set for different tapping positions. The 
tapping spindles run in nonrevolving sliding sleeves that 
carry the driven gears, a Jarvis reversible tapping chuck 
BG being attached to the inner ends. The driving spiral- 
gear shafts on each tapping head extend to the rear of the 


PERCUSSION NEEDLE PLUG 


FIG. 24. 


machine and carry pullevs over which runs an endless 


belt, driven by the tight and loose pulley shaft at the 
Intermediate idle 
pulleys are provided to give ample belt contact, and a 
Kach spindle has its 
‘ne occupies a 


rear and bottom of the U-column. 


belt-tightener pulley is also used. 
separate adjustable feed stop. The » 
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floor space of 45 in. by 30 in. and is 59 in. in height. Its 


net weight is 1,400 lb. 

The drilling machine, Fig. 22, is for drilling simultane- 
ously and from opposite sides a 0.095-in. to 0.105-in. hole 
A through both walls of the rod-brass percussion pellet, 
Fig. 23, at a single handling. It also drills the combination 
straight and 10-deg. taper hole B, 0.191 in. to 0.185 in. 
by 0.155 in. to 0.145 in., midway of the same piece and 
0.205 in. away from the first hole. These holes are too 
close to the center distance to be both handled at a single 
operation from one side only, by a regular multiple drill. 
The brass pellets, Fig. 23, are 0.320 in. to 0.312 in. in 
diameter by 1.080 in. long. In actual tests one machine, 
with unskilled operator, maintained an output of about 5 
pieces, drilled with the two holes mentioned, per minute. 

The work-holding fixture is a vise built as a part of the 
machine, so that the operator has merely to insert the 
blank pellets, drilled end first, between the jaws of the 
fixture. He then depresses the foot-treadle wheel to send 
the locking plunger forward against the outer end of the 
blank and to bring it into proper drilling position. Then 


FIG. 25. MACHINE FOR DRILLING PERCUSSION 
NEEDLE PLUG 


he raises the hand lever at his left, to feed both spindle 
and their tools toward the piece from both sides at tl 
same time. As the spindle-feed lever is elevated, an a: 
valve automatically opens, letting compressed air of abot: 
45 lb. pressure into the pneumatic cylinder at the cente’ 
of the machine. This air pressure acts against the uni:: 
side of the cylinder piston, forces it upward and at t: 
same time forces up a U-shaped yoke fastened to the tv 
side of the piston. As this movement takes place, the t: 
inner edges of the yoke, which are tapered, draw in 
jig-jaw slides, closing them firmly on the work. 

After the drilling operation is complete, the f° 
lever is lowered, the air valve shutting off automatic:’ 
At the same time the work-holding jaws spread ay." 
and the drilled pellet is ejected by a spring. The exha 
air from the work-operating cylinder is piped up to b. + 
away any chips, after every piece is ejected. These i 
are thus kept thoroughly cleaned, and all pieces fit snuz 
The drilling spindles are tapered on their inner - 
to fit the sockets of the No. 1, either Jacobs or Skin.’ 
chuck for drills up to 5 In. in diameter, Their oc 
ends run in sleeves with 2-in. endwise adjustment. a "> 
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ing means of easily maintaining the proper depth of 
taper in the combination hole and also of compensating 
for the shortening of the straight drill by grinding. 

The spindle for the combination straight and tapered 
drill runs at 2,436 r.p.m. and the spindle for the 0.095 
tc 0.105 drill at 3,350 r.p.m. Spindle-driving pulleys are 
114 in. in diameter by 13-in. face and run on projections 
of the phosphor-bronze spindle bushings inserted in the 
spindle frames, thus eliminating all belt tension from the 
spindles themselves and permitting them to run practic- 
ally as floating spindles. The bench space occupied is 33 
in. by 26 in. by 28 in. high. The weight of the machine 
is approximately 400 Ib. . 


LIGHT-DRILLING AND INDEXING LATHE 


For drilling the four holes in the percussion needle 
plug, Fig. 24, the drilling lathe, Fig. 25, is used. The 
output obtained is 4 completely drilled pieces per minute, 
or 240 per hour. The percussion needle plug is of brass, 
and the drill a No. 60 0.040-in. stock twist drill with 
special temper. It is drilled at a speed of 6,000 r.p.m. 

The drilling is done by a light sensitive spindle run- 
ning in a feed sleeve, which is fed by the hand lever, shown 
at the front of the tailstock. On the chuck end of the 
sleeve is a sliding steadyrest that travels in a guide. 
The steadyrest is provided with a drill bushing that sup- 
ports and accurately starts the drill. In drilling, the 
steadyrest is fed up until it stops against the piece being 
drilled, while the drill continues on and performs the 
drilling. 

The spindle pulley runs on a sleeve clamped into the 
rear end of the tailstock and drives the drilling spindle 
by means of a keyed collar fastened to the pulley, insuring 
u sensitiveness that is desirable when drilling very small 
holes. The drilling spindle is driven by a 1-in. endless 
canvas belt from a countershaft fastened to the back of the 
machine. A belt tightener is provided. The headstock 
is a casting with an extending slide upon which the tail- 
stock can be adjusted to its proper drilling position. The 
spindle is provided with a four-notch index wheel that 
is actuated through a ratchet and pawl by a hand lever, 
so as to bring successively each of the four holes in the per- 
cussion needle plug into line with the drilling spindle. 
The spindle is locked in its drilling position by a lever 
located at the rear of the indexing wheel. 

The tailstock is adjustable crosswise, like a lathe, to 
accomplish this. The spindle is also provided with a 
spring chuck that is opened by means of a sliding thimble 
connection on the left end of the spindle. The thimble 
is actuated by the long bent lever that passes underneath 
the table and that is connected to a foot pedal by a link 
rod. The chuck is closed by a heavy compression spring 
when the operator removes his foot from the pedal. The 
work, after being drilled, is automatically ejected by a 
sudden jet of compressed air, provided by a small special 
shut-off valve that is opened only during the interval that 
it takes to move the index wheel. The valve is connected 
to the spindle by a single brass tube. The floor space re- 
quired is 3 ft. 1 in. by 2 ft. 7 in., and the machine is 
4 ft. 2 in. in height. Its net weight is 500 lb. 

The machines herewith described are made by the 
Langelier Manufacturing Co., Providence, R. I., and 
indicate the possibilities of shell production in the use of 
specialized tools as opposed to the adaptation of regular 
machining equipment. 
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Two Different Mold Dies for a 
Radiator Cap 


By GustTavE A. REMACLE 


The two mold dies shown herewith are the product 
of two different shops, and while they both produce a 
radiator cap of similar form the dies themselves differ 
in construction and are operated in a different manner. 
The only noticeable dissimilarity in the product of the 
dies is that the product of the single die has a double 
fin at A and B, Fig. 1, while that of the multiple die 
has only one fin at A. 

The parts A and B, Fig. 2, were turned in the lathe 
and the outside milled. The hole B was bored to the 
finished size and the plug inserted as shown. This plug 
was inserted to facilitate milling the grooves. After 


FIGS. 1 AND 2. MOLDING THE RADIATOR CAPS 


having been milled to size, the piece was parted in the 
proper place and the pieces worked separately. The 
cavity in the force which forms the top of the product 
was machined to shape. The bottom force was next 
placed on a plug arbor which had been turned, and ran 
true in the lathe and was machined internally and on 
the face to the finish size and shape. When machining 
the chase or shell C as much metal as possible was re- 
moved while the piece was in the lathe. One of the 
forces was then placed over the hole and the form marked 
off. The hole was then machined to the line in the 
slotting machine and filed to fit the forces. The plug 
D was finished to size at all points except #, which was 
made the finish size plus the distance desired between 
the top of the plug and the top force. The chase C had 
az in. surplus stock on each face, which was left to 
allow the piece to be machined so that the bottom would 
be square to the hole and the proper space would exist 
between the top force and the plug when the top of 
the force was flush with the top of the chase. The 
bottom force was then doweled in position in the chase, 
the force being set in so that a light cut from the bottom 
of the chase brought the force flush. With the bottom 
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force doweled in position, the plug and top force were 
inserted and the whole placed between centers in the 
lathe and machined all over to finish size. The chase 
was then hardened and drawn. 

In operating the die the plug was set in place with 
the brass insert, the powdered compound poured into 
the die, the top force inserted and the die set under the 
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FIG. 3. MULTIPLE MOLD DIE 


press. During the preceding operations the die rested 
upon a bench and was quite hot, the operator’s hands 


After the top and bottom plates had been planed to 
size, they were clamped together and the six Y%-in. holes 


drilled and reamed through both plates. As these holes 


were used to locate the plates upon the faceplate of the 
lathe when machining the seats, it was observed that they 
were drilled and reamed squarely. A locating plug in 
the head of the lathe located the plates while machining 
the seats, and no trouble was experienced when the die 
was assembled, as the forces in the top plate line up 
correctly with the openings in the hottom plate. 

The impressions in A and B, Fig. 3, were hubbed in a 
powerful hydraulic press and are of machine steel. Three 
hundred tons’ pressure was needed to make the imipres- 
sions in the forces. The chase B is of such size as will 
resist the terrific strain occasioned by C trying to spread 
under pressure. The hub is turned and milled as shown, 
care being exercised”to have A and B concentric, also that 
the surface is highly polished and the corners rounded. 
It is imperative that these corners be rounded ; otherwise 
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a hubbing operation of this sort upon cold steel would 
prove a failure, as a result of the metal tearing at the 
sides. At Fig. 4 is shown the blank ready for hubbing. 
A is the surface which is to be impressed and is polished. 
Surface B is roughed out as shown. This cavity is filled 
by the descent of the stock while pressing. 

There is a difference between hubbing IN a press and 
hubbing under a drop hammer, inasmuch as a polished 
hub under the hammer will produce a_ polished im. 
pression, regardless of the finish on the surface being 
hubbed, while under the slow action of the press it is 
necessary that both the hub and the surface being 
impressed be polished. After the pieces have been hubbed 
they are machined in the lathe. The hub is trued in the 
chuck of the lathe and the pieces placed upon it, the 
tail center holding the pieces against the hub while they 
were being machined. It is desired to have the fin occur 
on the corner of the product. In order to obtain this 
result the hubbed pieces were milled with fly cutters as 
shown at Fig. 5. A templet was made to correspond with 
the form A and one of the fly cutters, using the templet 
to gage. This male cutter was then used to make the 
female cutter. Both cutters were applied as shown. 

When assembling, the top forces were first screwed and 
doweled in place. The bottom impressions were then 
laid in their seats and the top plate, with forces brought 
down into its working position in the bottom plate. In 
this manner the bottom impressions are located so that 
they may be screwed and doweled in proper relation to 
the top forces. 

As regards the superiority of one of these dies over 
the other, I will allow readers to form their own con- 
clusions. In the construction of the single die about 
60 hr. were consumed, while for the construction of the 
multiple die, including the steam and insulator plates 
and knockout arrangement, 400 hr. were necessary to 
complete the job. The multiple die will produce six 
radiator caps per 10 min., while six single dies being 


Fig.4 Fig.5 


FIGS. 4 AND 5. TWO DIFFERENT DIES FOR PRODUCING 
A RADIATOR CAP 


operated simultancously by a single operator will produce 
six caps in 20 min. The multiple die is more readil} 
heated and cooled than the single die, and the product Is 
automatically ejected, thus accounting for the ea 
in the time required for producing the caps. A valual : 
feature of the single die, however, is that when al 
are necessary only one or two are tied up, ee 
breakdown on the multiple die would bring the produc le 
to zero while repairs were in progress. Also 1f six ae 
dies are not quite enough to produce the desired num i 
of pieces per day, one or two additional dies may A 
made, while if it is desired to increase the ah aaa 
the case of the multiple die another die would m 
doubling the capacity. 


March 23, 1916 


AMERICAN MACHINIST 


513 


Letters from Practical Men 


Rigid Boring-Tool Holder 
for the Lathe 


The illustration describes a boring-tool holder for an 
engine lathe. This differs from the usual practice, inas- 
much as the bars are made of rectangular instead of 
cylindrical stock. 

The regular tool-post support is removed and the cast- 
iron V-block substituted. The gib is then screwed tightly 
to the cross-slide and the crossfeed handle removed, so 
as to make the V-block permanent. One corner of the 
rectangular bar is flattened for the purpose of clamping 
with a screw. The bars are then placed in the V-block 
and centered by placing a drill in the chuck, after which 
the corners are turned off to give clearance for the various 


RIGID BORING-TOOL HOLDER 


sizes of holes. The cutters are inserted diagonally with 
clamping and adjusting screw. In straight holes two 
bars are used—one for roughing, the other for finishing. 
The bars are also made for holding taps, drill and 
dies, and they make very good substitutes for turret heads, 
with the advantage of being much more rigid. 
Schenectady, N. Y C. K. Tripp. 


A Simple Hand-Operated 
Bending Tool 


The illustration, Fig. 1, shows a machine part made of 
No. 27 (0.016 in.) cold-rolled steel. The blanking and 
perforating are done in the usual manner on a power 
press, the two bends being made by the hand fixture, as 
shown by Fig. 2. Fixtures of this character are of more 
than usual interest at this time, on account of the great 
amount of work being required of power tools and 
because no set-up is required and the work is done by 
unskilled labor. 

Referring to the bending fixture, A is a cast-iron base, 
milled on the bottom with two Z cuts for holding in 
a bench vise. It is bored to contain the spring pin C. 
Screw F and stud J (which has gear teeth milled in it) 
ere also milled dovetailed to admit the bending anvil DE, 


while another dovetail acts as the sliding surface for 
bending part J. This part, it will be noticed, has a rack 
milled on the bottom and carries a tool-steel anvil M. 
A is also milled to contain B. 

The part B is also of tool steel and acts in the same 
capacity as the lower die in the press tool, while DE acts 
as a punch, the two making the first bend. After the 


A HAND BENDING FIXTURE 


first bend is completed, J is carried forward by means of 
handle K, # acting as the lower die and M as the upper. 
In this way the second bend is made. 

The spring pin C exerts a constant pressure on th 
piece to be bent, not only holding it while being bent, b 
freeing it from B when DE is returned to the starti 
point. GrorGE P. BREITSCHMID 

Arlington, R, I. 


Mf 
Oil-Ring Difficulties 


cult in a well-equipped shop, but was so in the small ~-— 
shop where I was once employed, as the equipment was 
old and worn and there was no miller. 

The rings were for oiling an 8-in, shaft and had to be 
fastened together, as shown, after the shafts were in place. 
They were first cut in two, the ends filed flat so that 
they would come together square, and then the halves 
were strapped to an angle plate and spotted for drilling. 
The tap holes and body size holes were put in without 
trouble; but when the rings were turned over to be 
counterbored for the screw heads, the trouble began. 

Owing to the necessary length and small diameter of 
the pilot and the play in the drill-press spindle, the 
counterbore would hardly begin to cut before it would 
cramp and break. First, one like that at A was tried 
without success, as the pilot would break; and then one 
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like that at B, with the pilot left soft; but this would 
break out the side of the cutter. 

I was about to give up in despair, when it occurred to 
me to drill through in the same way as for the smaller 
holes—with a drill large enough for the screw heads. 
This was done. Having a fine thread tap that would 
make a good thread in these holes, I tapped them and 
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A SIMPLE METHOD OF DRILLING OIL RINGS 


made plugs, as shown at C, with the countersink in the 
_end, screwed them in tight, and the trick was done. 
Simple, wasn’t it? But I didn’t think so at the time. 
Tlion, N. Y. Haroup EK. GREENE. 
& 


Air TanK Made of 14-In. Pipe 


The illustration shows a simple but practicable air 
tank that we installed in a local garage. It is composed 


AIR TANK MADE OF 14-IN. PIPE 


of a piece of 14-in. iron pipe 14 ft. long, with a cap on 
one end and a coupling on the other. A plug was made for 
the coupling, with four small legs about 3 m, long, to 
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clear the blowoff cock and also to screw the plug in tight. 
The tank is stood on end. 

The inlet and outlet for air are on the top. By placing 
them in this way we get pure air free from oil and water, 
which settle at the bottom, where a blowoff cock is placed 
to clean the tank. This also keeps the air lines clear. 

Fresno, Calif. W. R. Scott. 

3B 
A “Reader’’ for Alignment 
Charts 

Herewith I illustrate my scheme for reading alignment 

charts with a black thread instead of with a straight- 


edge. I whittled down a cheap wooden rule as indicated, 
split two corners a trifle to hold the ends of the thread. 
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HANDY READER FOR ALIGNMENT CHARTS 


put the thread in place and added a button for holding, 
to make the “reader” still more convenient. 

I can work more quickly with this reader, as I can see 
both sides of the thread at the same time and no time 
is lost is shoving back and forth. Besides, I believe it to 
be more accurate, for the thread is placed “directly on 
top” of the mark, just as with a cross-hair on a slide rule. 
The finer the thread the better. N. G. NEAR. 

Brooklyn, N. Y. | 
Repairs to Scored Air Hammer 


An air hammer was recently sent to the shop on trial. 
Kither through lack of sufficient oiling or by foreign 
particles finding their way into the cylinder its walls and 
the plunger were badly scored. 

Small particles of metal were embedded in the plunger 
and cylinder walls, gripping the plunger so that it had 
to be driven out. To return the hammer to the manu- 
facturer in that condition was out of the question, and the 
fact that we badly needed the hammer set me thinking. 

Removing the plunger and scraping the high spots olf 
the plunger and cylinder removed the embedded particles 
of metal. To grind the plunger to the cylinder, I con- 
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structed out of odds and ends about the shop a universal 
socket and soldered it to the plunger. Then I rigged 
a couple of sash pulleys over my vise bench and hung a 
small portable drill from a strong cord, with a counter- 
weight on the other end to balance it. With this arrange- 
ment I ground the plunger into place. 

I fastened into the chuck of the drill the end of the 
rod of the universal joint to which the plunger was 
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REPAIR TO SCORED AIR HAMMER 


soldered. By inserting the plunger, applying plenty of 
oil and a little flour of emery, starting the drill and 
working the plunger up and down in the cylinder I 
secured a good fit. A. H. Yocu. 
Hazleton, Penn. 
3 


Machining the Form on Shells 


The illustration shows a ‘lathe attachment for turning 
4.5-in. shells. This outfit employs the old principle of 
radius and center often used on machine tools for special 
jobs and is giving excellent results, as it is designed to 
produce a continuous power feed over the entire shell and 
is also provided with an automatic knockout so that the 
operator need give the job no other attention than replac- 
ing the shells. The rig always comes to a stop when 
the shell is finished, thus making it possible for one man 
to run several lathes on this operation. 

The main casting A is fitted to the cross-slide of the 
lathe carriage and has the cross-slide nut and screw at- 
tached for adjusting the cutter to the diameter of the shell. 
The swinging arm B carries the cutter. The small gage C 
is used for setting the cutter to the correct radius after 
each grinding and may be swung out of the way when 
not wanted. It is interesting to observe that the shape 
of the cutter in this outfit does not affect the shape of the 
finished shell. Hence the grinding need not be done by 
skilled help. 

The operation is as follows: After placing the shell 
on centers, the nut on the auxiliary carriage C is closed 
by moving the link D to the right. The carriage F and 
the arm will then advance until the profile is turned and 
the arm strikes the stop F’, when the main carriage will be 
fed along to turn the straight part of, the shell, after 
which D will strike the knockout G. The operator removes 
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the shell and runs the main carriage back to the stop H, 
pulls the carriage back to the stop J, as shown, and the 
cycle is completed. 

When the device is used, the lead-screw nut is removed 
from the lathe carriage and fitted into the auxiliary 
carriage at K. H. P. Hoag. 

Brantford, Canada. 

3 


Continuous Drilling 


Nowadays we hear a great deal about continuous mill- 
ing, but very little of continuous drilling, which is of 
equal, if not more, importance. 

The accompanying illustration shows a jig that is in 
use at the Detroit Motor and Machine Co., of Detroit. 
It comes close to accomplishing the desired end—con- 
tinuous drilling. The jig is used on a 10-spindle Fox 


Holes to be ctrilled and reared,0.375" 


CONTINUOUS DRILLING JIG 


multiple press, of which eight spindles are used—four 
for ?%/,,-in. drills and four for 3-in. reamers. 

A glance at the illustration will show that the upper 
plate A, which carries the drill and reamer bushings, is 
secured to the column £, which in turn is fastened to 
the lower plate D. This is also the index plate, D being 
rigidly held to the drill table. The trunnion B is fast- 
ened to the plate C, which carries an index pin K, and 
both revolve on the column E. 

In starting to use this jig the operator places a con- 
necting-rod on an idle face of the 
trunnion B, applies the washer and 
tightens the nut O by means of a 
socket wrench. He then indexes the 


LATHE ATTACHMENT MACHINING THE FORM ON SHELLS 


Jig once, which brings the rod un- 
der the drill bushings, lowers the drill 
head and throws in the feed. While 
the drill is in operation, he places an- 
other rod on the next face of the trun- 
nion. With every indexing a rod is 
taken off with four holes drilled and 
reamed. 

It will be seen that, with the ex- 
ception of lowering and raising the 
head, the operation Is continuous, as 
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the operator removes the drilled rods and places undrilled 
ones while the drills and reamers are feeding through. 
Therefore, he has not many wasted intervals. 

The raised rim on the upper plate A retains the cool- 
ing compound and is kept flooded, so that the liquid 
flows down the drills and reamers by gravity. 


The T-slots were placed in trunnion B to make the 


jig as nearly universal as possible by taking care of 
any changes in rod length. The upper plugs F are also 
easily removable, to accommodate changes in the diam- 
eter of the bore. If there should be any change in the 
location or number of holes in the rod, the plate A could 
be removed and a suitable one made and put on. 

The lower plugs G are made oval, to reduce the time 
of putting the rod in the jig. The large end of the 
connecting-rod is not split until after the rod is drilled. 

Detroit, Mich. J. M. O_tpHaM. 


# 
Good Way To File Shafting 


Rig up the lathe as shown, using a 2x6-in. plank, 
3 or + ft. long. Shim up with two or three layers of 
sheet rubber on felt, as at A Take two large files that 
are first broken in the middle of their length, making 


METHOD OF FILING SHAFTING 


four pieces, which must all be ground to about the same 
length. The illustration shows how this is done. 

Put on the carriage feed and bear down on the end of 
the plank, at the same time moving it to the right and 
to the left to get different points on the files to work. 
For the same reason its position should be changed on 
the fulcrum bolt. Raise and tap the plank occasionally, 
to free the filings. M. JACKER. 

Stockton, Calif. 

& 


Glass-Cutting Experience 


In trying to cut up several hundred old photograph 
plates into 1x3-in. strips for microscope slides, it was 
found that a white diamond point did not cut the sur- 
face so that the edges would break away in an even line, 
but left a jagyed edge. The longer the point was used 
the worse the breaks became, until it was impossible to 
get the strips off without breaking a great many. 

The glass plates were placed on a flat board 12x18 
in. in size, having a squaring ledge at the back and 
lines for gaging the size of the strip. The cutter was 
held in an adjustable head secured to a traveling bar, 
the bar being guided by two upright pieces at the edges of 
the board and at right angles to the squaring ledve. As 
the bar was pushed across the board.’ | Tiamond point 
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came in contact with the surface of the glass and scored 
it across. 

It was decided to remove the diamond and try some- 
thing else. An ordinary hand glass cutter with a knife- 
edged roller cutter was clamped to the bar and a few 
plates scored. The results was very satisfactory, as the 


A. GLASS-CUTTING BOARD 


strips would in some cases break away by their own weight 
and the edges were smooth and straight, needing very lit- 
tle grinding to finish them ready for use. 

The diamond was from a finger ring and was mounted 
in a holder just the reverse of the ring setting, leaving 
a fine uniform point exposed to the work. The rollers 
are bought at any hardware store, but they must be sharp 
to give the best results. GEORGE G. LITTLE. 

Rochester, Minn. 
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Boring Jig with Thrust 
Releasing Stop 


In the accompanying illustration A represents a bush- 
ing threaded at one end on the outside and having a 
hole drilled and reamed from the opposite end, but not 
quite through the piece. On that account it was decided 
to hold the bushing by the threaded portion in machin- 
ing the bore. After this operation it was difficult to 
remove it from the jig until a special holder was made. 

In the illustration B represents the body, which screws 
on the spindle of the lathe and is threaded at the op- 
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BORING JIG WITH THRUST RELEASING STOP 


posite end for holding the work. At C is shown a sliding 
stop block fitting inside of the holder and held in position 
by the hollow setscrew D, 

It is evident that, although the pressure of the cut- 
ting tools may cause the bushing to tighten considerably 
against the stop block. this pressure will be removed as 
soon as the setscrew D is loosened slightly. Then the 
machined part can be unscrewed by hand. When this 
screw 1s again tightened, the stop is set properly for the 
next casting. R. R. CorNELL. 

Providenee, R. I. 
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Face-Forming Tool for a Lathe 


With reference to Mr. Hutchins’ comment on the face- 
forming tool for a lathe, page 387, Vol. 44, I wish to 
say that the device really is practical and has success- 
fully finished eight such pieces as are shown in the illus- 
tration. These pieces were parts of molds for producing 
distributor heads. : 

The rough dimensions of the tool were 8x2x14 in. The 
rough dimensions of the piece being tooled were 1% in. 
extreme in depth by 314 in. in diameter. The amount 
of cutting surface on this tool had reached the limit for 
one of such dimensions, a larger cutting surface requir- 
ing a sturdier tool. - 

Contrary to Mr. Hutchins’ views, the tool is of little 
value for roughing, being used only for finishing. There 
was, however, a tendency to dig in a little, causing a 
slightly rough surface, if pushed too hard. All forming 
tools will dig in somewhat and produce a poor surface, 
if pushed too hard or improperly lubricated. The serious 
digging in of any tool—that is, digging in so deep that 
it breaks—is caused by its being improperly held in re- 
lation to the work. As an example, a parting tool so 
placed in a machine that spring in the tool will result 
in its advancing toward the work will cause it to chatter, 
dig in and break, even if it presents only yg in. of cut- 
ting surface to the work, while a similar tool presenting 
2 or 3 in. of cutting surface, if properly placed and held 
in relation to the work, will remove a thin shaving chip 
without trouble. 

It should be noticed that the tool is inclined in such a 
manner that it has a tendency to spring away from the 
work. A good lathe was used, and two wedges, of wood, 
were tapped under the chuck while it was in motion, thus 
causing the spindle to bear against the top of the bear- 
ing. ‘The wedges, together with the inclination of the 
tool, eliminated all danger of chattering or digging in, 
such as would cause breakage of the tool. As is necessary 
with all forming tools, this one possessed a very keen cut- 
ting edge. The tool was hardened all over and drawn 
to a straw color at the cutting edge and blue elsewhere. 
The lathe was run at the slowest speed. 

Newark, N. J. GusTAVE A. REMACLE. 
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Bending Small Tubes Without 
Rosin Filling 


I noticed with much interest the article by A. R. 
Nemour, on page 118. The method described is not an 
casvy way of bending pipes, but quite complicated, so far 
as I can see. It must take some pains, accuracy and 
time to bend a spring to the required diameter so that 
it will fit inside a pipe and then, after it has been bent 
to the complicated shape, to take it out of the pipe. I 
do not see how the spring can be used a second time. 
If it can be used only once, the bending will be quite 
expensive; and T believe the process is also very slow. 


As A. R. Nemour states in his article, experiments 
are necessary to get the size, the temper and the thick- 
ness of wire to be used. This requirement certainly would 
make a special job very expensive, and I do not think 
that a spring can be removed at all if the pipe has more 
than one bend or has some complicated curvature of 
bend. 

Some time ago I had a number of pipes to bend. They 
were of different sizes and materials, also of various 
shapes. Some had intricate bends, and a number of dif- 
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BENDING SMALL TUBES WITHOUT ROSIN FILLING 


ferent sizes of curves. The following description shows 
how the work was performed quickly and with little skill 
with a simple tool. 

In Fig. 1 is shown the bending tool, with a pipe bent 
in position. This tool was used for bending every imag- 
inable shape of pipe, with various diameters and of differ- 
ent materials. It is made of a cast-iron plate, with a 
number of holes, and stop block A, which is shaped to 
fit the radius. By changing the roller positions in the 
different holes different shapes of bends can be obtained. 
For short pipes an extension lever B was used, with 
blocks C of the same style as block A. The pin D is in- 
terchangeable in the holes FE, to get various leverages, 
in order to bend short pipes more easily. 

A detail of the bending equipment is shown in Fig. 
2. This is a regular pipe plug A, for one end of the 
pipe to be bent, a plunger B and a plug C, which has a 
long adjustable screw D in the center. In bending a pipe 
all the preparation necessary is to plug one end, fill the 
pipe with fine dry sand, then plug the other end and com- 
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press the sand by the plunger and adjusting screw. In 
Fig. 3 is shown the same arrangement, but with a thread- 
ed collar, as shown, which is at times preferred. 

In Fig. 4, at A, is shown a special shape that I have 
bent by this method, using sand and the device already 
mentioned. If such a shape is required, the pipe must 
be heated just at that point, as shown at A, and pounded 
on a hardwood block at the end B. After a little pound- 
ing, the screw C is gradually compressed until the desired 
form is obtained. In this case more than one heating is 
required, depending entirely on the shape. Such shapes 
can be quickly bent without any special arrangements. 

In Fig. 5 is shown a pipe ready to be filled. The end 
A is plugged up, and in order to fill with sand quickly, 
a funnel B is used. The bending of pipes is done in the 
following way: After the sand is poured in, the pipes 
are plugged and the plunger made tight, as described. 
The bending is very simple and rapid. In bending rough 
pipes they must be heated at the bending point, and the 
sand can be compressed tightly. Seamless tubing is also 
heated for bending, and the sand is compressed a little 
more lightly than in rough pipes. Hard copper or brass 
tubing is heated in the same way as rough tubing; the 
sand should be compressed only lightly. 

For soft copper or brass tubing no heating is required, 
if the bend is not too complicated, and the sand is to 
be compressed slightly. It is well to pound the tubes 
on a hardwood block when they are filled, in order to get 
a solid body of sand. Then very little adjustment is 
required. 

It is important to have the sand really dry before the 
pipe is heated. If the sand is not dry enough and both 
ends are plugged, it may cause trouble—either cracking 
the pipe or blowing out the plug. With the method just 
described, pipes up to 4 in. in diameter, of different mate- 
rials, have been bent at a reasonable cost and in a satis- 
factory manner. CHARLES EISLER. 

Bloomfield, N. J. 

| a 
Cutting Off Steel im the Lathe 


In the American Machinist, Vol. 44, page 294, Mr. 
Remacle describes a method of grinding and setting part- 
ing tools for cutting off steel. While indorsing all Mr. 
Remacle says, I have something to add. 

In our experience with cutting-off tools, not only in 
the lathe, but in various automatics as well, we have 
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GRINDING AND SETTING CUTOFF TOOLS 


long since learned to pay strict attention to angles and 
so to design all tools that they may be readily reground 
without changing the original angles. Now, while Mr. 
Remacle’s idea removes some of the trouble caused by 
chatter, digging in, etc., we have found that a cutting- 
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off tool ground and set as in the drawing will work ex- 
ceptionally well and at higher speeds and feeds. 

In Fig. 1 is shown a parting tool, in plan. The 7-deg. 
rake gives the tool a chance to enter the stock gradually 
and not all at once. This arrangement diminishes chat- 
ter and acts also as a “brake”—so to speak—against dig- 
ging in. 

Fig. 2—the tool in elevation—shows a clearance of 7 
deg. and a top rake of 5 deg. This 5 deg. enables us to 
follow a setting practice pretty much like that described 
by Mr. Remacle, only we have definite angles. With the 
shank of the tool set at a 3-deg. center line, Fig. 3, 
we are using a 2-deg. top rake at the cutting edge, when 
the latter is set at the center of the work being cut off, 
because 3 deg. and 2 deg. give our original rake—5 deg. 

A tool-post wedge of 3 deg. should be used and the 
tool set to a stop, so it cannot be set wrong. All grind- 
ing should be done on top of the tool only and to a 
gage. 

As Mr. Remacle states, the cutoff tool often is disap- 
pointing ; but maybe if we paid a little more attention 
to grinding and setting, we should all be happier, in- 
cluding the neglected, unfortunate cutting-off tool. 

Plainfield, N. J. J. B. Murpny. 
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Grinding Die-Setting Pins 


I believe that Mr. Kirchmer’s article on page 205 
describes the best grinding kink that has come to my 
notice, but why not use the stem in connection with 
the friction drive, even though a dog is not required? 
A stem 2 or 2% in. long provides a means by which a 
pin, badly distorted in hardening, may be thrown into 
line, when without it the pin might not grind clean all 


GRINDING DIE-SETTING PINS 


over. I intend to use this combination on the next set 
of pins. Of course, the stem and butt end of the pins 
are left soft, only the working part being hard. The 
stem center should be reamed before grinding, to insure 
a good bearing. W. J. WELLS. 
Brooklyn, N. Y. 
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Cutting Downward in the Lathe 


The editorial on page 255 was very interesting to me, 
as it brings to my mind an instance where it was almost 
necessary for me to cut downward. 

The job was to cut the centers out of some machine- 
steel pieces about 8 in. square by 114 in. thick, the holes 
to finish about 3 in. in diameter. I found it impossible 
to tighten the bearings enough to keep the work from 
chattering and the cutter from “hogging” and breaking 
off, when it was right side up, so I turned it over and 
cut back of the center with the lathe running forward. 

The trouble stopped immediately; and I think that, 
besides holding the spindle down in the bearings, an- 
other reason for the better action is that, if the cutter 
tends to stick or dig in, the extra force serves to throw the 
tool out of the work rather than into it, as the fulerum is 
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in a different place, which I think is shown more clearly 
in the sketches. 

In cutting upward, the points 4, Fig. 1, become the 
fulcrums. If there is any tendency for the different mem- 
bers of the tool carriage to part at the points B, as is 
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FIG. 1. POINTS OF FUL- FIG. 2. 


CRUM WHEN CUT- 
TING DOWNWARD 


nearly always the case to some extent, the cutter swings 
forward into the work on radii from the points of ful- 
crum. 

In Fig. 2. cutting downward, the points of fulcrum 
are at A, which causes the cutter to swing from the work 
on radii from these points, thus relieving it. 

In cutting off work on centers or in the steadyrest I 
have found the same scheme to work better than cutting 
upward, the same reasoning with regard to the point of 
fulcrum being applicable. Haroutp E. GREENE. 

Ilion, N. Y. 
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Correcting Inaccurate Spacing 


To correct the center distance between the holes A and 
B in the illustration on page 360, Vol. 44, one would 
either have to broach the inside edge of both holes or 
make the broach 0.0004 in. larger than the original size 
of the hole and broach the inside edge of the hole A. 

By making the broach 0.0002 in. larger the holes 
would still be 0.0001 in. too far apart center to center. 

Chic«go, Tl. HENrkyY SWINDELLS. 


Economical Patterns for 
Temporary Work 


I cannot agree with either Mr. Francisco, page 1129, 
Vol. 43, or Mr. Parker, page 165, in regard to the methods 
they use. I think a better and a quicker way to make a 
temporary pattern of this kind is as follows: 

Cut out a body form A with the two core prints BB 
on a jig saw, from any thickness of board. Then cut 
out the two flanges DD, of any thickness desired, and 
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AMERICAN MACHINIST 


519 


attach them to this form. Lay the form on a flat surface 
and cover it with plaster of paris. While it is green, use 
the former C by drawing it over the form A, the sides 
of which will make a guide. Use a smaller form for the 
core prints. Form C' is made from sheet metal about 
ja in. thick. 

This operation completes one-half of the pattern, and 
the other half is made similarly. The same method is 
used in making the core-box form. When finished, shellac 
and oil the form, then cover it with plaster of paris to 
make a good solid core box. 

A 4-in. elbow pattern and core box of this description 
have been made in less than 5 hr. A. Ix. Hobapbay. 

Naugatuck, Conn. 


& 
Gage for Testing Cutters 


Mr. Smith, on page 732, Vol. 43, describes a gage for 
testing the truth of milling cutters. Experience on a 
similar subject prompts me to describe another simple 
method of testing the truth of cutters, gears or anything 
presenting an irregular surface. 

It was essential that the circular form C, which is 
somewhat similar in construction to a gear, sl.ould run 


A GAGE FOR TESTING CUTTERS 


dead true. The indicator shown was the only one avail- 
able for the job, and the contact point was too small for 
the broken surface of the form. By applying the adapter 
as shown, so that part B butts against the contact point 
of the indicator and presents a plane surface to the form, 
the forms were readily tested. Pin A was made a good 
fit to part B, thus preventing lost motion. 
Newark, N. J. GUSTAVE A. REMACLE, 
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Federal Aid for the Promotion 
of Vocational Education 


An editorial on page 345, on the subject of Federal 
aid for vocational education, contains several statements 
on which I should like to see further discussion. Refer- 
ence is made to the corporation school, and it is stated 
that its advocates claim that such a school is the only 
proper method of training for the mechanical trades. I 
should like to be permitted to bring out one or two argu- 
ments that rather question that statement. 
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I can readily see that, given a city in which there ex- 
isted both a corporation schoo] and a trade school, a boy 
passing through the corporation school would be of more 
value to that particular firm than the boy who had 
passed through the trade school; but I question very 
strongly whether this would apply when it came to the 
question of employment in a different shop carrying on 
an entirely different line of work. I may not be right 
about this, but it is the impression that I have formed 
from both personal experience and observation. 

Then, too, there is the codperation plan, as carried out 
in Fitchburg, Mass. I believe that this is an excellent 
scheme for vocational training in a city where there are 
enough manufacturers who are willing to codperate to 
the extent that they do in Fitchburg. It makes a fine 
method for the boy, because he is working for wages and 
getting his education at the same time. The cost to the 
community is small. But here in my opinion is the weak 
spot of the system: It is open only to a selected group of 
boys, who have reached their second year in the high 
school, which on the average means that they are at least 
16 years of age. Statistics show that the big majority 
leave school at 14 years of age, owing to the economic 
pressure, which I assume means that whatever they can 
earn will be very welcome at home. 

Neither plan outlined makes any provision for the 
14-year old boy. Is this right? From a great many 
standpoints I believe that it is; but at the same time, 
what is to become of this boy? Many parents can be 
induced to send him to a trade school for two or three 
years, but to ask them to continue to support him until 
he is 18 or 19 vears of age is requiring more than they 
are willing to do. 

While corporation and coiperation schools are good 
for the places that have them, what about those communi- 
ties which have boys, but no schools of the aforementioned 
type’ This is the place, it seems to me, where the public 
vocational school can do the most good, because a boy 
should not be deprived of the privilege of getting a trade 
education simply because there did not happen to be in 
his town any large manufacturing concern that was broad 
enough to inaugurate such a system. 

The following statement, “We strongly believe that it 
is fully as essential to have the boy know why he performs 
each operation as to learn how to do it, both from the 
viewpoint of making him a better workman and to give 
him an added interest in his work,” pleases me, because 
it is in a sense an indorsement of the method which is 
followed to a great extent in the Massachusetts schools 
and which, I believe, will turn out broader workmen— 
young men with a better idea of what they are trying to 
do—than if they learn by performing one operation on a 
great number of duplicate parts. By making one piece 
complete from start to finish, the reason for each opera- 
tion and the logical sequence that must be followed can- 
not help but be impressed on the apprentice. And at 
the same time he not only learns how to manipulate his 
machines as may be required, but he gets a broader in- 
sight into his work, owing to the better conception of the 
piece as a whole. 

In regard to the question how much a boy should be 
taught in the vocational school, there is a great difference 
of opinion. We must recognize the fact that there are 
a great many of us born to occupy the lower positions— 
limited to such by the amount of brains given us at birth. 
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Whether or not a little training will enable such a one 
to step up to a higher position in the wage scale is a 
question I am unable to answer to my own satisfaction. 
Whether it would pay a community to spend money in 
training hoys to become machine operators is also an open 
question ; but I do feel that such training, if given, should 
have a well-defined limit, to be determined solely by the 
financial side of the question. That is, we should have 
a predetermined wage, and it should be held unprofitable 
for a community to train its boys to occupy positions pay- 
ing less than that wage. Just what that amount should 
be, I will leave for some financial expert to figure; but 
surely it should be well above the wage of the day laborer, 
who gets his job whether he has had any preliminary 
training or not. Yet this may be a very unscientific 
statement to make in view of what scientific management 
has been able to do in increasing efficiency. 

Personally, I believe that these shops should give as 
broad a training as it is possible for boys of that age (14 
to 17) to absorb and benefit by. The shopwork should be 
uptodate and as thorough as it is possible to make it. 
while the technical side of the training should be equally 
as good, though it must first be practical. Later on, if 
there is time, it might go into the theoretical side. 

It had never occurred to me than in training boys to 
be machinists it would be of any advantage to them to 
understand forging and woodworking. I had always felt 
that even the three years allowed to the machine shop 
were hardly enough, and yet I have talked with several 
machine-shop foremen lately who have voluntarily ex- 
pressed such a belief, stating that it would tend to develop 
broader and more capable men. 

On further questioning, while one or two differed. it 
was the general consensus of opinion that the shops I 
which the machinist was allowed to touch the fire were 
very few and far between, and as for permitting him to 
venture into the pattern shop, that was unheard of. Now 
these men are practical everyday machinists working 
their trade; while they. may not be able to give any good 
logical reason for their belief, it is very evident that for 
some reason which they are unable or unwilling to express 
they hold firmly to it. Burton A. PRINCE. 

Westfield, Mass. 
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Wanted--Data on Drill Wear 


One who has had experience in the drilling department 
of a machine shop has no doubt been puzzled by the action 
of twist drills. Among a number of these taken from the 
same package one may stand up for three or four hundred 
holes without the need of regrinding, another need atten: 
tion after half that amount of work has been accomplishe 
and still another fall down after drilling a comparatively 
few holes. 

Comparatively little information has been published on 
the life of twist drills, and the articles that have 4P 
peared lack uniformity. In commenting on the desira- 
bility of such data a correspondent submits the following 
example: 

How many inches in depth should be drilled bet 
each grinding or sharpening of a high-speed drill ae 
1 in. in diameter; material drilled, 40 carbon steel ; spee® 
400 r.p.m.; rate of feed, 3 in. per min. ? 

Authentic records on the life of twist dri 
prove especially timely. 


IIs should 
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Editorials 
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Code of Factory Lighting 


The code of lighting for factories, mills and other 
work places, prepared by the Illuminating Engineering 
Society, was discussed on the evening of Mar. 14 at the 
joint meeting of the New York section of the society and 
the New York section of the American Society of Mechan- 
ical Engineers. This is the first time the code has 
received general discussion. The articles of the code and 
an explanation of the purpose behind its preparation were 
published in the Amertcan Machinist, Vol. 43, p. 547. 

The trend of all the discussion was favorable to the 
code and emphasized that it is a piece of pioneer engineer- 
ing work that promises good to employer and employee 
alike, if its provisions are used as a basis for state laws 
or commission regulations. Only a few points were 
touched upon as possibly needing changes or improve- 
ments. But the attitude of the manufacturer toward the 
code is of some concern, although the Commissioners of 
Labor of the States of New Jersey and Pennsylvania were 
quoted as saying that in their opinion there would be no 
difficulty whatever in enforcing the laws or regulations 
that might be framed in keeping with its provisions. 
They believe that manufacturers will welcome something 
of this nature. As a matter of fact, improvement in 
factory lighting has received considerable attention in 
the technical press during the last five or six years, and 
much has already been done by way of installing better 
artificial lighting systems and better lamps during that 
period. | 

In spite of the improvements made by progressive shor 
managers there are many manufacturers who still provide 
in their factory buildings so low a standard of illumina- 
tion and so poor a quality of light distribution that their 
emplovees are subjected not only to the risk of serious 
accidents, but to the hazard of permanent injury to their 
evesight. A corrective force is now arising in public 
interest and opinion, and regulation such as is aimed at 
by the initiators of this code will undoubtedly soon come 
Into effect in many states. As a matter of good business 
it is wise for manufacturers to provide more and better 
Hlumination than any standard likely to be enforced as a 
minimum requirement in any state, and the well-in- 
formed, progressive shop owner and manager will favor 
the wise regulation of industrial lighting and _ not 
oppose it. 

But this favorable attitude is not the only one that the 
manufacturer should take. Even if there is no intent to 
favor any particular interest on the part of those who 
are intrusted with the duty of framing such regulations, 
there is a danger that unwise requirements may put 
manufacturers to unnecessary hardship without accom- 
plishing any beneficial purpose, unless every engineering 
aspect is carefully and properly considered. Judging 
from other fields, the general practice will be for the state 
to assume the authority for such regulation, although 
matters of this kind are sometimes governed by municipal 


ordinances. 
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We face here, as in all such things, the possibility of 
many different sets of legal requirement or commission 
rules. The advantages of uniform practice are obvious; 
and it is fortunate indeed that, before industrial lighting 
has been surrounded by a maze of irreconcilable rules, the 
Illuminating Engineering Society has come forward with 
this code. 

Its requirements will affect the manufacturer in the 
financial management of his plant, the mechanical engi- 
neer in installing and operating shop equipment, and the 
workman in regard to his personal safety, physical well- 
heing and earning capacity. These men, taken collec- 
tively, have the right to insist that such a code shall justly 
safeguard the three following interests: The physical well- 
being of everyone against accidents and impairment of 
eyesight; the productive capacity of everyone, by indicat- 
ing from expert experience the minimum amount of 
illumination necessary for manufacturing and all other 
processes ; the competitive position of manufacturers, by 
imposing uniform requirements upon everyone engaged 
in the same line of business. 

The American Machinist believes that the code has 
heen drawn to cover these three interests and bespeaks 
for it the hearty support of manufacturers in every state 
where it is proposed to make use of it as a basis for state 
law or commission rules. : 

3% 


Shipping Documents for 
South America 


The North American manufacturer who embarks in 
South American trade should realize at the outset that 
foreign business is transacted in a manner entirely dif- 
ferent from that used in domestic transactions. Shipping 
from Illinois to Argentina is a far different procedure 
from sending a machine to Michigan. In the first case 
the manufacturer has to deal not only with his customer, 
but also with the United States Government, the Argen- 
tine Government, the railroad company and the steamship 
company. In the second case his dealings are only with 
the railroad company and his customer. There are many 
more parties interested in the foreign transaction than 
in the home traffic. 

Unless the machine builder does a very large export 
business and maintains his own forcign department, it 
it wise for him to introduce still another party into the 
transaction of shipping from, say, Illinois to South 
America. This addition is a reliable export agent or for- 
warder. While his coming counts one more in the deal- 
ings, it simplifies the work of the manufacturer by placing 
numerous details in the hands of one who is experienced 
in their handling. 

Like everything else, there are good, bad and indifferent 
forwarders, and manufacturers, before making permanent 
connections with export agents or forwarders, should in- 
vestigate carefully the standing and past services of the 
prospective agent, precisely as they would act in making 
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any other business arrangement. Such an export agent 
should be located at the port of departure, which in the 
case of machinery destined for South America means 
New York. He should be empowered to act for the 
shipper in all matters dealing with foreign business. 

The agent, when first engaged, sends to the manufac- 
turer bills of lading, certificates of origin of merchandise 
(for Argentina), consular invoices (for Brazil) and the 
shipper’s export declaration. These papers are sent in 
the form of blanks and specimens properly filled out. He 
may even offer suggestions in regard to packing, for the 
North American manufacturer is notorious the world over 
for improper, insufficient boxing and casing. All machin- 
ery for South America should be packed in extra-heavy 
boxes, in which every part should be securely braced and 
all fragile articles protected by padding at the corners 
and along the edges. The boxes, or cases, should be 
bound by iron hands. When such a box or case is being 
designed, it should be remembered that it is more than 
likelv it will be dropped from the derrick of a steamer in 
some South American roadstead into a lighter tossing 
about in a heavy sea. Some careful manufacturers, 
especially the Germans, take the precaution to provide 
extra-large cases with rope slings, thus assuring safe 
hoisting means for each package. This practice might 
well be imitated by North American manufacturers. 

After the machine builder has properly boxed his 
machinery in keeping with these general instructions or 
the instructions of his forwarding agent—not forgetting 
to mark his cases properly—he sends the machinery to 
New York, at the same time mailing to his export agent 
the consular invoices, bills of lading and his draft drawn 
to his customer’s order. In case the manufacturer is 
selling on credit he fills out this draft with the amount 
and for the term specified. In case he is selling “cash 
against documents” he leaves the amount of his draft 
blank. The export agent fills in the proper amount by 
adding to the manufacturer’s price his own shipping 
charges. Where the manufacturer’s draft is drawn for 
payment on credit, as 90 or 120 days, it is customary for 
the export agent to make out his own sight draft on the 
customer to cover the shipping charges and send on both 
drafts with the shipment. 

The export agent also arranges the certification of the 
consular invoice, bill of lading, insurance and cartage. 
The fees and expenses for these items, when added to the 
amount of the manufacturer's invoice, make up the total 
cost of the goods to the foreign buyer. 

All the documents, when finally prepared by the export 
agent, are sent forward on the same steamer that carries 
the goods and are addressed to the customer’s bank in 
South America. It is customary for the agent to ship in 
his own name, to’ avoid the formality of exhibiting his 
power of attorney when taking oath before the consul. 
It is absolutely essential that all these documents be 
properly prepared and forwarded on the same steamer 
that carries the merchandise. Otherwise, the customer 
is compelled to pay a fine for delay in claiming his goods 
at lis own custom house, with the exception of Brazil, 
where he can file a bond guaranteed to produce the docu- 
ments within 90 days. There have been cases where fines 
of this nature, caused by delay in the mails, have been so 
heavy that the customer has refused to accept the goods, 
putting the North American manufacturer to trouble and 
expense in recovering his property. 
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While it is true that some of the large railroad com- 
panies will accept the responsibility of handling ship- 
ments clear through to South American countries, they 
have to go through the same forms as the one outlined 
for the export agent. It is evident that the relationship 
between manufacturer and agent can be much closer 
than between the manufacturer and the railroad com- 
pany. Furthermore, the reliable export houses usually 
have connections in every principal port of South America 
and can facilitate the transshipment of goods to interior 
points. 

‘There are some exporting houses that buy from the 
manufacturer direct, paying him in cash, and assume 
their own responsibility for shipping, and collecting from 
their customers. Generally speaking, however, the man- 
ufacturers who have been best pleased with their foreign 
business have either acted through a branch office or 
through a reliable export agent. The charges for the 
agent's services are not excessive and are paid for by the 
customer, as already explained. The service is evidently 
well worth all that it costs. 

Another way in which the agent can help his client is 
by keeping posted in regard to the changes in custom: 
or shipping regulations in South America. There are 
many of these requirements today, as shown by a helpful 
pamphlet issued by the Bureau of Foreign and Domestic 
Commerce at Washington, D. C. It is entitled “Consular 
Regulations of Foreign Countries” and costs 10c. As an 
illustration of some of these matters, all goods shipped 
to South America destined for interior points should be 
marked “En transito para .? In the blank space 
should be filled in the name of the destination. Trans 
lated, this means, “In transit for ””? As another 
example, all cases destined for Brazil should have both 
the net and the gross weight marked on the outside in 
kilos, not in pounds. 


co 
Using Two Loading Stations; 
Drilling Speeds 


There are two noticeable features in connection with 
the special shell and fuse machines illustrated in this 
and the preceding issuc. (ne is the use of two vacant 
stations—one for loading and the other for unloading. 
This practice provides for the employment of two oper 
ators in case the speed of the machine is too great for 
one operator. 

The other is the specific information in regard {0 
drilling small holes by revolving both the work and the 


drill, in connection with the steel gaine and the ies 
graze pellet. The steel gaine, with its drill of only 0.0 
tion to the 


in., is run at 800 r.p.m. in an opposite direc! 
drill, which has a speed of 4.500 r.p.m., giving Bes 
equivalent drill speed of 5,300 r.p.m. In the brass ee 
however, the drill speed is a third higher and the wor 
speed 50 per cent. more—6,000 and 1,200 r.p.m. Tespe 
tively, or a total of 7.200 r.p.m. 
These speeds are evidently the result of much al 
menting, and the relation between the drill and the wor 
speeds is of particular interest. Here is @ subject 
has not had the study that might well be devoted to i 
partly because of the lack of incentive and partly becaus? 
we seldom seem to have the time. The drilling of pe 
holes is more of a problem than we are apt to think, 4 
doubly so when the holes are many diameters deep. 
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Special Lathes for Making 
Large Shells 


The demand for lathes suitable for the rapid produc- 
tion of heavy shells and the success of single-purpose 
machines for use in that work have led the Root & Van 
Dervoort Engineering Co., East Moline, Ill., to design 
and build a line of such machines. 

The machines are excellent examples of simplicity of 
design combined with great strength and rigidity. The 
headstock is the same on all the lathes, the bed, carriage 
and feed being suited to the work to be done. The spin- 
dles are of cast iron, hollow, to allow either 8-in. or 
9.2-in. shells to be held inside by air-controlled collet 
chucks for boring. The bearings are also of cast iron, 
of ample size, as can be seen from the dimensions, the 
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FIG. 1. CUTTING-OFF MACHINE 


Spindle bearings, front, 14x8% in.; 
7x7% in.; length of bed, 4 ft. 5 in.; belt, 4 in. 
double; gear ratio, 8 to 1; weight, 4,500 Ib. 
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front being 14 in. and the rear 77g in. in diameter, with 
a total spindle length of 4014 in. They are driven by a 
4-in. double belt with gear ratios of 6 to 1 and 8 to 1. 
These can of course be changed, should others be de- 
sired. 

Two sizes of pedestal lathes are made—one with a 
bed + ft. 5 in.; the other, 2 ft. longer. These are for cut- 
ting the band groove and trimming the end to weight. 
The lathe for boring and turning has a 10-ft. bed and 
is supported at the outer end. It has a regular carriage, 
with a large feed screw and rack, stops for the tool slide, 
trips for the feed and other conveniences, such as an 
open-side tool post of heavy design, not shown. 

The illustrations show these lathes as set up in a shop 
for manufacturing shells rather than for exhibition. Fig. 
1 shows the chain feed and special three-screw chuck. 


id _ 
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FIG. 2. LATHE FOR TURNING BAND GROOVE 


rear, Spindle bearings same as Fig. 1; length of bed, 6 ft. 5 in.; air chuck; 
ouble; spindle cast iron in cast-iron bearings; special turret and 
back tools; gear ratio, 6 to 1; weight, 4,800 Ib. 


FIG. 3. TURNING OUTSIDE OF SHELL 


Spindle and gear ratio same as Fig. 2; special expanding 


mandrel; length of bed, 10 ft.; weight about 7,500 Ib. 


FIG. 4. BORING LATHE 


Spindle and gear ratio same as Fig. 2: no tailstock; bed 
and weight approximately same as Fig. 3 
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A special carriage is shown in Fig. 
2, for cutting and waving the band 
groove. This illustration also shows 
the air pipes and valves for the 
chucks and gives a good idea of the 
driving gears. Fig. 3 is a close view of 
the turning lathe, to show the tailstock, 
in which the handwheel is stationary 
and is also provided with holes for 
a bar, if necessary. It gives a good 
idea of the spindle bearing, the man- 
drel screwed into the spindle and the 
four-bolt tool post. The open side is 
supplied if preferred. Fig. + shows 
the boring lathe with a bar in place 
and a shell in the chuck. It also illus- 
trates the carriage control and trip. 
This line is really more than a num- 
ber of lathes. It is rather a method 
of large-shell manufacture for which 
machines and special tools have been 
worked out and can be supplied ready 
to begin production. It will be noted 
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MILLHOLLAND NO. 2 SCREW MACHINE 


Bar-stock capacity through auto-chuck, 1 in.; swing over bed, 13% in.; swing 
over cutoff, 6 in.; cutoff travel, crossfeed, 514 in.; cutoff, longitudinal, 9 in.; 
diameter holes in turret, 1% in.; center of holes in turret to top of slide, 24 in.; 
diameter of hexagon across flats, 7 in.; greatest distance end of spindle to 
turret, 15 in.; width of drive belt, 2% in.; friction pulleys on countershaft, 
12x4 in.; speed of countershaft for steel, 230 r.p.m.; for brass, 560 r.p.m.; hole in 
spindle, 14, in.; thread on spindle nose, 3% in.; diameter, 8 pitch; net weight. 


that in each of the machines illustrated 1,275 lb.; crated, 1,450 lb.; boxed for export, 1,650 lb.; measurement, boxed, 72 


: : : cu.ft. 
especial attention has been given to 


securing rigidity of cutting tool support and the avoid- 
ance of light and complex parts or attachments. This 
has resulted in increased pulling power. 
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Light Automatic Screw Machine 


The machine shown, which is built by the W. K. Mill- 
holland Machine Co., Indianapolis, Ind., embodies many 
of the features of the previously described product of 
this company, but is much lighter. 

The headstock and bed are cast solid, with a heavy 
web connecting the front and back bearings. This con- 
struction enables the machine to perform heavy work 
without chatter or vibration. The bearings are die-cast 
under hydraulic pressure. The spindle is made of high- 
carbon, hammered steel, with large-size bearings accur- 
ately ground and fitted. The automatic chuck is tele- 
scoped into the spindle nose, reducing the overhang to 
less than 3 in. from the face of the front bearing and 
less than 114 in. from the end of the spindle. 

By drawing the hand lever toward the operator the 
stock is automatically fed forward, and by pushing the 
lever back the automatic chuck grips the stock and 
simultaneously centers it to run true. The collets are 
removable and interchangeable and can be supplied to 
hold round, square or hexagon stock. All parts of the 
chuck mechanism are hardened, and they are ground on 
the bearing points, making them almost. indestructible. 
Special collets can be supplied to hold castings or forgings. 

The turret mechanism is automatic in its functions, 
the indexing and stops being entirely automatic in their 
action. The turret is hexagon in shape, drilled and 
tapped to hold special fixtures besides the tools that fit 
in the tool holes in the faces. The stops on the turret 
are quickly and accurately adjusted for any desired 
leneth. The cutoff slide is provided with a lever cutoff, 
but a screw feed can be furnished, if desired. The longi- 
tudinal adjustment of the cutoff carriage has a device for 
accurate multiple-shoulder cutting. 
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The oil pan is made from heavy-gage sheet steel. The 
oil pump delivers a full stream of coolant while running 
in either direction. Special turret tools will be de- 
signed and supplied for any class of work for which the 
machine is suited. A standard set of tools can be fur- 
nished, if specially ordered. A double friction counter- 
shaft accompanies each machine. 
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Two Motor-Driven Grinders 


The grinders here shown are of two types—alternating- 
and direct-current motor driven. Fig. 1 shows the alter- 
nating-current and Fig. 2 the direct-current type. They 
are made by the Standard Machine and Electric Co., 


FIGS. 1 AND 2. ALTERNATING- AND DIRECT-CURRENT 
GRINDERS 

Motor, 3 hp., 3 phase, 60 cyele, 220 or 440 volt; maximum 

Size of grinding wheel, 12x2 in.; wheel collars, 54%x1% in.; 

length of arbor, 26 in.; diameter of arbor where wheel goes, 

1% In.: floor to center of arbor, 39 in.; base, 20x23 in.; speed, 

no load, 1,800 r.p.m.; speed, full load. 1,720 r.p.m.; exhaust 
fan, 6x2 in.; weight, complete, 575 Ib. 


March 23, 1916 AMERICAN 


MACHINIST BOB 


FIG. 3. HOOD WITH NEW FIG. 4. POSITION OF 


WHEEL IN PLACE 


Indianapolis, Ind. With the exception of being fitted 
for the use of different current, they closely resemble each 
other. 

One of the principal features is that the machines are 
running only while in actual use. As the operator goes 
to the machine to grind, he steps on a foot treadle, the 
wheels instantly commence to move and quickly get up 
to full speed. As he leaves, the release of the treadle 
opens the switch and stops the machine. 

Arrangements are provided so that a sudden forcing 
of the work on a wheel will not cause a burn-out. All 
of the electrical apparatus is combined in the machine 
itself, with suitable fuse blocks on the back of the col- 
umn, where they are easily accessible. In setting up a 
machine only two wires need to be connected for the 
direct and three for the alternating type. Both the motor 
spindle and the exhaust fan are equipped with a double 
row of ball bearings. The electric starting action is 
purely mechanical. The exhaust fan is belted direct to 
the spindle and starts with it. 

Attention is called to the wheel hoods. The work 
rests are quickly adjusted to the wheel as it wears, by 
looseniny a hand bolt and sliding the hood along. The 
same operation automatically adjusts the spark and dust 
breaker guard at the top. As a rule, 
this has to be adjusted separately by 
the operator and in consequence is 8el- 
dom moved at all, leaving a large open 
space above the wheel. 

The action of this breaker is plainly 
illustrated in Figs. 3, 4 and 5. In 
Fie. 3 the hood is shown with a new 
wheel on the spindle. As this wheel 
is worn down, the work rest is pushed 
along, so as to be close to the cutting 
part of the wheel, and the breaker 
axsumes the position shown. The posi- 
tion of the breaker makes it necessary 
for it to travel in faster the more the 
wheel wears, while the work guard 1s 
moved in exact proportion to the wear. 
This action of the breaker is accom- 
plished by means of a series of levers, 
arranged as shown in rig. 5. All parts 
of the hoods proper are easily removed 
by the loosening of convenient wing 
nuts. 


PARTS AS WHEEL WEARS 


HOOD FIG. 5. ARRANGEMENT OF LEVERS FOR 


BREAKER OPERATION 


Automatic Timing Reminders 

The type of instrument described herewith was designed 
for use where a predetermined time is required, as not- 
ably in the case of heat treating steel. The instrument is 
made in a number of styles, singly or in groups, as 
shown. 

In operation it is simply necessary to set a lever at 
the number of seconds or minutes it is desired to have 
work treated, and at the expiration of the predetermined 
period a bell will ring or a light flash, or the instruments 
can be arranged to serve both signals. An automatic 
check is thus kept on the time required for certain pro- 
cesses or operations. The attendant is relieved of the 
necessity of paying any attention to the time and is en- 
abled to devote attention to other duties. 

The hand that normally stands at zero is placed in 
motion by raising a small lever on the side of the case. 
The hand travels around the dial until it comes in con- 
tact with a lever that has been previously set at the time 
the operator wishes to be signaled. When the signal is 
given, the hand releases itself and returns to zero auto- 
matically. It will be apparent that the little attention 
required permits the operation of many instruments by 
one attendant. 


AUTOMATIC TIME REMINDERS 
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A single instrument is about 9 in. in diameter and 6 
in. high. The weight is about 15 lb. 

While this class of instrument was designed primarily 
for application in hardening rooms, there are other classes 
of work in which they can no doubt serve a useful purpose, 
such as dipping, electroplating and other electrolytic and 
chemical processes. The triple type of instrument shown 
is especially well adapted for a process applied to a cer- 
tain product in which different times are used for certain 
elements, as in the case of preheating, soaking and 
quenching. 

These instruments are made in a variety of styles for 
any special purposes by C. H. Brown, 47 Butternut St., 
Detroit, Mich. 

| 


Double-End Surface Grinder 


The grinder shown is intended for the lighter forms of 
plain surface grinding frequently encountered in manu- 
facturing. Both the table feed and the crossfeed are 
hand operated, and the screw dials are graduated to read 
in thousandths. The table traverse movement is by hand 
lever only. The general construction of the machine 


DOUBLE-END PLAIN SURFACE GRINDER 
Table, 5% in. wide by 12 in. long; extreme stroke, 5% in.; 


crossways, 10% in. long by 6 in. wide; table movement, 4% 
in. without overhang; vertical ways, 6 in. wide by 16 in. long; 
knee, 8 in. long on the ways; spindle, 1% in. in diameter by 
24 in. end to end; base, 19x19 in.; column, 9x10 in. at base and 
7x10 in. at top; overall height, 48 in.; weight, 675 Ib. 

makes it take up but little more floor space than a single 
machine, yet two operators can work on it at the same 
time. The whole machine is made heavy and rigid enough 
to stand the wear and tear of everyday shop service. 
It may be had with plain table or fitted with magnetic 
chuck or vise, as ordered. 


It is made by the Stenotvpe Co., Indianapolis, Ind. 


MACHINIST Vol. 44, No. 12 


NEW PUBLICATIONS 


AUTOMOBILE REPAIRING MADE EASY—By Victor W. Page. 
One thousand and sixty pages, 5%x8 in.; 479 illustrations. 


Published by the Norman W. Henley Publishing Co., New 
York City. 


This is a new, 1916 edition of a book that should help 
almost anyone to become familiar with many details of auto- 
mobile construction and repair. It is profusely illustrated to 
show many of the different motors, clutches and other parts 
and has numerous double-page inserts. It also contains muca 
that seems very elementary in the way of showing pliers, 
vises and similar tools, and many of the illustrations have a 
familiar look. But the average garage repairman should be 
able to find much of value about cars with which he may not 
be familiar, while owners can get many suggestions that 
should help keep their cars out of the repair shop. The book 
includes ignition, starting and lighting systems and tire 


repair. 
THE WELDING ENGINEER. L. A. MacKenzie, editor. The 
Welding Engineer Publishing Co., Chicago, lll. Domestic 


subscription. $2 per year. 
The issue before the reviewer is No. 1, Vol. 1, of a technical 
journal founded to meet the needs of those who are interested 
in the art of welding. The editorial announcement states: 


In the past the problems of the welder have been treated 
by many of the leading trade journals of this country with 
beneficial results. The time has arrived, however, when the 
industry has reached a point where no one of the existing trade 
papers can devote sufficient space to welding topics to keep 
the interested reader fully advised on welding subjects. In 
other words, the welding industry has become a specialized 
field, and a specialized trade paper is needed. 


The standard journal size of 9x12 in. has been adopted, 
and the make-up and illustrations in this first number are 
above the average of new trade publications. The 16 pages 
of editorial matter cover a wide range of welding practice, in 
which the leading article treats of welding high-speed steel 
bits to carbon-steel shanks. The usual features of an alpha- 


betical index to advertisements and a buyers index are 
included. 


ENGINEERING AS A CAREER—Bdited by F. H. Newell and 
C. E. Drayer. Two hundred and fourteen 5x7%-in. pages; 


cloth bound. D. Van Nostrand Co., New York City. 
Price, $1. 


Reviewed by DEXTER S. KIMBALL® 

This interesting book is an effort to present to young 
men and their advisers some facts and advice concerning en- 
gineering as a life work. It consists of 22 short essays on as 
many phases of industrial life, closely connected with some 
form of engineering. Nearly all these papers have been 
written by eminent practicing engineers, the remainder be- 
ing the work of educators. Each article discusses some field 
of engineering, with the view of showing what this field is 
like, what the chances of success are and what characteris- 
tics a boy must have, to do well in this line. Most of the 
articles were first published in the “Cleveland Plain Dealer” 
and in the “Scientific American” in response to questions 
asked from time to time about the opportunities and requisites 
for success in the engineering professions. 

It is axiomatic that a collection of articles from such a 
group of men contains much of interest and profit for young 
men who are thinking of engineering as a profession. While 
much of the advice offered is of a standard type, there are 
offered many facts and illustrations of a practical character 
that illuminate the several fields of engineering as they ap- 
pear only to those who have had actual experience in them. 
Of course, as one of these writers points out, it is doubtful of 
how much value advice of this kind is to young men, and it 
may be doubtful how much they will profit by it. But the 
fact remains that the engineering fleld becomes more com- 
plex daily, and it is only by means of this kind that it is 
possible to give young men some idea of what their oppor- 
tunities may be. 

It is interesting to notice that, while these papers were 
written by men in widely different flelds and while, as might 
be expected, their conclusions are not always the same, there 
are some points on which practically all agree. A @reat many 
of them, for instance, state specifically that a college train- 
ing, if not absolutely essential, is highly desirable and is in 
any case a great asset. There is, in fact, an undercurrent of 
approval of the technical school and its methods that Is ex- 
tremely interesting in view of the opposite opinions that are 
held by many manufacturers and industrial leaders. The ar- 
ticles on Vocational Guidance, by James F. Barker, and that 
on Incomes of Technically Trained Men, by David E. Rice, 


*Professor of Machine Design and Construction, Sibley 
College, Cornell University. 
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are of particular interest in this respect, as they give some 
statistics and mathematical examples on the advantages of 
technical training. We are in need of more data of this 
kind. 

The book will be valuable to young men generally, to par- 
ents, to teachers in high schools who are concerned with 
vocational guidance and to teachers in higher technica] 
schools. All the articles are well written and may be read 


3s 


Melville H. Barker 


Melville Hazen Barker, genera] manager of the American 
Tool and Machine Co. and one of the most familiar figures in 
the machine-tool building industry, died at his home in 
Dorchester, Mass., on Mar. 9, after a brief illness. 

Mr. Barker's career in the machinery-building field made 
him one of its most respected members. For more than 20 
years he acted as general manager of the American Tool and 


MELVILLE H. BARKER 


Machine Co. In addition to his long business career Mr. 
Barker's activity in the affairs of the National Meta] Trades 
Association, of which he was a charter member, brought him 
much prominence. He had been continuously a member of the 
administrative counci] of this association since its organiza- 
tion in 1897 ana served a term as its president in 1907. 

Mr. Barker was born in Bridgton, Me., 70 years ago. 


PERSONALS 


John S. Atkinson, for three years with the Cleveland Twist 
Drill Co., has taken the position of general tool foreman with 
the Stenotype Co., Indianapolis, Ind. 

Forrest E. Cardullo, formerly designer with the Curtiss 
Motor Co. hag accepted the position of chief draftsman of the 
Pierce?Arrow Motor Car Co., Buffalo, N. Y. 

Clement F. Street has been awarded the John Scott Legacy 
Medal and Premium by the Franklin Institute for his de- 
velopment of the Street locomotive stoker. 

R. T. Pollock, until recently assistant general manager 
of the New England Westinghouse Co., Springfield, Mass., has 


Co., Indianapolis, Ind. 

B. G. Welchans who has been connected with the Canadian- 
Westinghouse Comuany, and previously with the engineering 
divisions of the Bethlehem Steel and American Locomotive 
Companies, has been appointed general superintendent of the 
Stanley G. Flagg & Co. Plant at Pottstown, Penn. 

Arthur CG Wright, recently manager of the Commonwealth 
Small Arms Factory, Lithgow, N. S. W., Australia, and pre- 
vious to that foreign connection superintendent of the old 
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Hopkins & Allen plant in Norwich, Conn., is now works man- 
ager of the New England Westinghouse Co., E. Springfield, 
Mass. 


H. LiL. Harrison, formerly connected with the Barber- 
Colman Co., Rockford, Ill, and more recently superintendent 
of the munition department of the American Car and Foundry 
Company’s Plant at Berwick, Penn., has become Production 
engineer of the Hazelton (Penn) plant of the International 
Steam Pump Co. 


the small tool department of Charles Churchill & Co., Ltd., 
London, has been elected managing director, succeeding his 
brother the late Charleg Henry Churchill, Willis Churchill 


has been elected a member of the board of directors. Messrs. 
Walter Chamberlain and J. W. W. Gabriel remain as active 
members of the board. 


Ao ee 


TRADE CATALOGS 


insaseescove esoocstonseenerecnamerrosonsserstasesonctnonseeesersssnneeneny 


B. C. Ames Co., Waltham, Mass. Folder. Bench lathe and 
fixtures. Illustrated. 


W. & B. Dou las, Middletown, Conn. Circular. “Connecti- 
cut” high duty lathe. Illustrated. . 


The Titanium Alloy Mfg. Co., Nia ara Falls, N. Y. Catalog. 
sive ie aluminum and bronze castings. Illustrated, 48 pp., 
x n. 


International Ox reen Co., 115 Broadway, New York. Cat- 
aloe. I. 0c mine ar oxygen and hydrogen generators. I[]- 
lustrated, 24 pp., %x11 in, 


FORTHCOMING MEETINGS 


OnaeaeEEDETDONCNU ONL sees orEberteastestesumnstavounstacetssti cntsoevstse Se 
pee ee) 


A course of free lectures on military engineering will be 
given under the auspices of a committee representative of the 
our national engineering societies, by Captains Robins, Coiner 
and Ardery, Corps of Engineers, U. §. A. 
under the direction of Major-Gen. Leonard Wood and is de- 


of the Engineering Societies Building has been placed at the 
disposal of the army officers. These lectures will be given 
cekly. having begun on Feb. 14, under the following divis- 
ons: 

March 27, 1916—The construction, operation and main- 
tenance of railways under military control and the construc- 
tion and operation of armored trains. 

American Society of Mechanical Engineers. Spring meet- 
ing, April 11-14, New Orleans, La., Calvin W. Rice, secretary, 
29 West 39th St. New York, N. Y. 

National Metal Trades Association. Annual meeting, Apr. 
27-28, New York, N. Y., Hotel Astor. H. D Sayre, 8ecretary, 
Peoples Gas Building, Chicago, Il. 

American Society for Testing Materials. Annual meetin 
June 27 to July 1, 1916, Hotel raymore, Atlantic City, N. J. 
Edgar Warburg, secretary, University of Pennsylvania, Phila- 
delphia, Penn. 


American Society of Mechanical Engineers, Monthly 
meeting first Tuesday. Calvin WwW. ice, secretary, 29 West 
Thirty-ninth St., New York City. 

Boston Branch National Metal Trades Association. Monthl 
meeting on first Wednesday of each month, Youneg’s Hotel. 
W. W. Poole, secretary, 40 entral St., Boston, Mass. 


Providence Association of Mechanical Engineers. Monthly 
meeting fourth Wednesday each month. J. A. Brooks, secre- 
tary, Brown University, Providence, R. J, 


New England E cundrymen s Association. Regular meet- 
ing second Wednesday of each month. Exchange Club, Bos- 
ton, Mass. Fred F. Stockwell, 205 Broadway, Cambridgeport, 


Mass. 


Engineers’ Society of Western Pennsylvania. Monthly 
meeting third Tuesday: section aes first Tuesday. Elmer 
K. Hiles, secretary, Oliver Building, lttsburgh, Penn. 

chester Society of Technical Draftsmen. Monthly meet- 
ieee Thursday. Secretary, R. H. Barnes, Taylor Instru- 
ment Companies, Rochester, N. Y. 
intendents’ and Foremen's Club of Cleveland. Monthly 
eerie Chien Saturday. Philip Frankel, secretary, 310 New 
England Building, Cleveland, Ohio. 

t Society of Engineers, Chicago, Ill. Regular meet- 
dig: fret Werneciee evening of each month, excepting July 
and August. J. H. Warder, secretary, 1785 Monadnock lock, 
Chicago, Ill. i a, ‘cc ae 

Iphia Foundrymen’s ssociation. eetings rs 
Weancutaout each month. Manufacturers’ Club, Philadelphia, 
Penn. Howard Evans, secretary, Pier 45 North, Philadelphia, 
Penn. 

League of America. Regular meeting secona 
Bete oe ook month: Oscar S&S. Teale, secretary, 35 Broadway, 
x: 


New York, 


AMERICAN MACHINIST 


Vol. 44, No. 12 


IRON AND STEEL 


Pig Iron—Quotations were current as follows at the points 
indicated: 


One One 

Mar.17, Month Year 

1916 Ago Ago 

No. 2 Southern foundry, Birmingham..$15.00 $15.00 9.50 
No. 2 X Northern foundry, New York. 20.75 19.75 4.25 
No. 2 Northern foundry, Chicago ih ig esta 18.50 18.50 13.00 
Bessemer, Pittsburgh ............... 21.95 21.45 14.55 
Basic, Pittsburgh ................... 19.20 18.70 13.45 
No. 2 X, Philadelphia...............8. 20.00 20.00 14.25 
INO: 22 VA OY oo oie hehe FS ee Se eee es aes 18.50 18.25 13.00 
No. 2, Southern Cincinnati........... 17.90 17.90 12.15 
Basic, Eastern Pennsylvania......... 19.50 19.50 13.50 
Gray forge, Pittsburgh.............. 18.45 18.45 13.45 


Steel Shapes—The following base prices in cents per pound 
are for angles 3 in. by in. and larger and tees 3 in. and 
larger from jobbers’ warehouse at the places named: 


r—New York——~Y 


ne One 
Mar.17, Month Year Cleve- Chi- 
1916 Ago Ago land cago 
Steel angles, base.......... 2.95 2.70 1.85 3.25 3.10 
Steel T’s, base............. 3.00 2.75 1.90 3.25 3.10 
Machinery steel (bessemer) 2.95 2.70 1.80 3.25 3.10 


Steel Sheetsa—The following are the prices in cents per 
pound from jobbers’ warehouse at the places named: 


ne 

Mar.17, Month Year Cleve- Chi- 

1916 Ago Ago land cago 

No. 28 black............ 3.50 3.50 2.60 2.95 3.10 
No. 26 black............ 3.40 3.40 2.50 2.85 3.00 
Nos. 22 and 24 black.... 3.35 3.35 2.45 2.80 2.95 
Nos. 18 and 20 black.... 3.30 3.30 2.40 2.75 2.90 
No. 16 blue annealed.... 4.30 2.45 2.35 3.00 3.30 
No. 14 blue annealed.... 4.20 3.35 2.25 3.60 3.20 
No. 12 blue annealed.... 4.15 3.30 2.20 3.55 3.15 
No. 28 galvanized....... 5.65 5.65 4.00 5.25 5.25 
No. 26 galvanized....... 5.35 5.35 3.75 4.95 4.95 
No. 24 galvanized....... 5.20 5.20 3.55 4.80 4.80 


Standard Pipe—The following table shows the comparison 
in discounts, together with the net prices in cents per foot: 


—— Black —_"—_\ alvanized—, 
Mar. 17, One Pr 17, One 
1916 Yr. Ago 1916 Yr. Ago 
%- to 2-in. steel butt welded 73% 80% 55%% 691%% 
2%- to 6-in. steel lap welded. 72% 19% 544% 68%% 

Diameter, In. 

OG eG eee EN YS oii taaed b% eee 3.11 2.30 5.12 3.51 
Dm, 1G Ge Geb ee Gs nie a ee ooh wh oes 4.59 3.40 7.57 5.19 
DG os a cae See eee ee 6.21 4.60 10.24 7.02 
TAGS hike cuore Ding ewe ey oaks ee Be 7.43 5.50 12.24 8.39 
| ARR EE ee ee ne Ce 9.99 7.40 16.47 11.29 
DES hove. Rien hh ovat we haed Sade einen om eS eee 16.38 12.29 26.62 18.43 
OM We crtiraeg Sach dace eh te ane ete eae a ae hol 21.42 16.07 34.81 24.10 
BM ee ashe 6 a ee te ieee OE 30.52 22.89 49.60 34.34 
De shlleeeate Caceh eee ae e 41.44 31.08 67.34 46.62 
Ge! a teatt es ss atdeeeeat tebe utk dat eke tars 53.76 40.32 87.36 60.48 


Bar Iron—Prices are as follows in cents per pound at 
the places named: 


Mar. 17, One Month 
1916 Ago 
Pittsburgh, mill .......0. 2.0.0... ce ee 2.40 2.20 @ 2.30 
ING WY OPK seas aie se Oh ao bree Be Soe ewe at dee meee 2.60 2.40@ 2.45 
Warehouse, New York................. 2.90 2.70 
Warehouse, Cleveland ................ 2.95 : 
Warehouse, Chicago .................. 2.90 


Cold Drawn Steel Shafting—From warehouse to consumers 
requiring fair-sized orders the following quotations hold: 


New York..5% above List Price List Price 
Chicago............ L 


Swedish (Norway) Iron—This material per 100 lb. sells as 
follows f.o.b. places named: 


New York.... $4.50 Cleveland.... $5.05 Chicago.... 
In coils an advance of 50c. is usually charged. 


$3.60 


METALS 


Antimony—Chinese and Japanese brands are quoted as 
follows in cents per pound for spot delivery, duty paid: 


New York.... 45.00 Cleveland.... 50.00 Chicago.... 45.00 


Copper Bars from warehouse sell as follows per pound: 


New York.... 39.50 Cleveland.... 39.00 Chicago.... 37.00 


Miscellaneous Metalsa—The present quotations in cents per 
pound, with a comparison of practically a month and year 
ago, are as follows: 


7——— New York ———_,, 


ne ne 
Mar. 17, Month Year 
1916 Ago Ago 
Copper, electrolytic (carload lots) 27.25 27.25 14.00 
PEAY: «ccc Gage feos, cua iadlave dine ae aa ae Moy eds 52.00 42.00 Ree 
GCA. te fos oe has ook ee eee ee hee 8.00 6.30 4.10 
MDCT: Kose ose ss os a ae 18.25 20.50 10.50 
ST. LOUIS 
Oa 2 oeicrosuics oe 2% 3 6S 4 Ne Be bee eed 7.80 6.15 
SPEltGr: 3.) oo ies soe eee ROR Els 18.00 6.20 : 


At the places named, the following prices in cents per 
pound prevail: 


One One 
Mar.17, Month Year Cleve- Chi- 
1916 Ago Ago land cago 
Copper sheets, base..... 35.00 35.00 19.75 34.00 34.00 
Copper wire (carload 
lOtS) sac ds4 oe ae oe 35.00 35.00 16.50 34.50 36.00 
Brass rods, base........ 37.50 37.00 16.25 36.00 35.00 
Brass pipe, base........ 41.50 40.00 19.00 43.00 41.50 
Brass sheets ........... 37.50 37.00 16.25 36.00 35.50 
Solder % and % (case 
TOUS)” 5655.3 owe duweee ks 31.75 26.50 34.00 35.00 29.00 
Old Metals—The following are the dealers’ purchasing 
prices in cents per pound: 
c—New York—, 
One 
Mar.17, Year Cleve- 
1916 Ago land 
Copper, heavy and crucible........... 23.00 12.50 24.00 
Copper, heavy and wire.............. 22.00 Biss 23.00 
Copper, light and bottoms............ 19.00 10.75 20.00 
Lead, -NOAVY> .< 646 5 %.6 eine eee aes Oe ee 5.25 3.50 7.00 
MGA: ACR. 6956.5.4-8 05.95.86 we wee eS 4.75 3.25 §.25 
Brass, heavy ........ ccc cc ccc cence eee 14.00 8.50 19.00 
Brags, ene See pile Ge fa se Eek ata cee Lamk QAR card tire 17.00 6.75 12.00 
No. 1 yellow rod brass turnings....... 14.00 rae 14.50 
PANG: soe BENS SARs MD Be Se Se wee 14.00 5.25 15.00 


Monel Metal—The following are the prices in cents per 
pound for mill lengths 8 ft. and over: 


10,000 6,000 2,000 
Lb. Lb. Lb. 500 Lb. 
ofa Size ofaSize ofaSize ofa Size 


Less Than 
500 Lb. 
of a Size 


Size, In. and Over and Over and Over and Over and Over 
Rounds—Squares 
y tO ago saa 31.50 32.00 32.50 33.00 36.00 
to i Se ées 31.25 31.75 32.25 32.75 35.75 
to 1%..... 31.00 31.50 32.00 32.50 35.50 
liz to 2%..... 31.75 32.25 32.76 33.25 36.25 
Rounds 
3 to 3y,..... 32.50. 33.00 33.50 36.00 37.00 
Squares 
Bo aie sane Sener Sees 32.50 33.00 33.50 36.00 37.00 
Rounds 
3% to 3}%..... 32.25 32.75 33.25 35.75 36.75 
Squares 
313 to 3]%..... 32.25 32.75 33.25 35.78 36.75 
Rounds—Squares 
4 to 4}8..... 33.00 33.50 36.00 36.50 37.50 
5 to 6{%..... 36.00 36.50 37.00 34.50 38.50 
7 ..  ..-. 36.50 37.00 37.50 38.00 39.00 
Plats. .d4:66. Giawnd 32.50 33.00 33.50 36.00 37.00 


Flats not rolled wider than 6 in. or less than % in. thick. 


Aone bars 2c. per lb. over corresponding size of round 
rods. 


For cutting to any specified length not shorter than 1 ft. 
add lic. per Ib 


The scrap allowance is 18c. per Ib. delivered at works. 


Babbitt Metal— Quotations are as follows in cents per 
pound from warehouse at the places indicated: 


New York Cleveland Chicago 
Best grade .... cc. cee eee ee 5560 63.00 5a 60 
Commercial ............ cee eee 25@ 30 23.50 25a 30 


SHOP ACCESSORIES 


Nuts—From warehouses at the places named, the following 
amount is deducted from list price: 


New York Cleveland Chicago 
Hot pressed square........... $3.00 $3.70 $3.70 
Hot pressed hexagon.......... 3.20 3.80 3.80 
Cold punched square.......... 3.00 3.50 3.75 
Cold punched hexagon........ 3.00 4.25 4.50 


Semifinished nuts sell at the following discount from list: 
New York..70¢¢ Cleveland..70 and 10% Chicago. .70 and 10% 


a | 
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Wrought Washers—From warehouses at the places named 
the following amount is deducted from list price: 


New York.... $4.50 Cleveland.... $6.50 Chicago.... $6.30 
At this rate the net prices follow: 


Diameter, In. New York Cleveland Chicago 


ee Se ee ee err ee $9.50 $7.50 $7.70 

See eee eee ee eee 7.70 5.70 5.90 

GAG ci wick Re ea teveia ee geieanais eee Gs 6.90 4.90 5.10 
Lo? Sieger Gewese Hae ene sata ces 6.00 4.00 4.20 
ee ee ee ee ee ee 5.20 3.40 3.50 
tC ee ee ee See ee re eee 4.70 2.95 3.10 
eee Ce ree re ree ae 4.60 2.80 3.00 
i, oe ee eee eae 4.60 2.70 2.90 
i ee ee ea ee 4.30 2.60 2.80 
BOG. WA een awd ses SRE Fe 4.50 2.70 2.70 
\ See re ee ee er ee 4.70 3.00 2.90 
a ae. ee ee ee ae Se eee 5.00 3.00 3.20 


; For cast-iron washers the base price per 100 Ib. is as fol- 

ows: 

New York.... $2.50 Cleveland.... $2.00 Chicago.... $1.90 
Carriage Boltsa—From warehouses at the places named the 

following discounts from list price are in effect: 


New York Cleveland Chicago 
% by 6 in. and smaller..... 60% 65% 50 and 15% 
Larger and longer.......... 50% 60% 65% 
Length, -—New York— -——Cleveland——~\ -——Chicago—~ 
In. % % % 1% % % We % 
1% .... $0.40 a ... $0.35 $0.43 er bas 
2 aes 44 aor oe .38 or ee 47 we ries 
2% .... -48 $1.63 $4.25 42 $1.30 $3.40 - .52 $1.14 $2.98 
3 eee 62 1.77 4.50 .45 1.41 3.60 67 1.24 3.15 
3% .... 56 1.91 4.765 .49 1.52 3.80 .62 1.34 3.32 


Tap Bolts—The discount from list at warehouses is as 
follows: 


New York 20% 30% 


Beit Endae—Fair-sized orders of bolt ends with hot-pressed 
nuts sell at the following discounts from list: 


Pee eee eee Cleveland ............. 


NG@W: “YORK 6-66)4 e005. Dei dutewng O85 6. 6s eee eee 50% 
CIGVGIGNG, (5.25 cs cae SELES FES OES EES BEE 60% 
CHIC RO> oss ve we ere Oe See we A wR EL aes 50 and 20% 


Turabuckles—From warehouses at the places named the 
following prices prevail: 
NS Ge er than 1% in. diam., 40%; 1% up to 2 in., 
Cleveland—Smaller than 1% in. diam., 60%; 1% up to 2 in., 


5. 
Chicago—Up to 1 in., 50%; up to 1% In., 45%; over 1% in., 
0- 


Size New York Cleveland Chicago 
oS ew ete iea e. 4a ee bees Sas $0.27 $0.18 $0.28 
2 Sin Oe a wae eee PAS ee .38 .25 .32 
1 Caesar ee eee ee ee .53 .35 44 
LM. seavicees i ea eta erdee Te rauee aecants 1.05 .97 44 
2 ob ames desig aitetarn aueraek Sater eke 1.86 1.06 1.75 


These buckles have right and left stub ends with turnings 
between the heads measuring 5% In. 


Rivetsa—The following are the base quotations from ware- 
house for fair quantities: 


New York Cleveland Chicago 
Steel and smaller.......... 65% 60,10 and 10% 60—10% 
"TIinN@G ” 6a sé. ah soe wee kee ee 65% 60,10and 10% 60—10%* 


*An addition of 3.5c. per lb. is usually charged. 
For button heads %, %, 1 in. diam. by 2 in. to 5 in. sell as 
follows per 100 lb.: 
New York.... $4.50 Cleveland.... $3.25 Chicago.... $3.25 
Cone heads, same sizes: 


New York.... $4.60 Cleveland.... $3.35 Chicago.... $3.35 
Extra 

per 100 Lb. 
1% to 1% in. long, all diameters.................. $0.25 
BE. In: GIA Mete ris a ioe we ae 6 Oe Ee ee 0.15 
146-4; GIAaMeGter ) 3.651686 49 ao 8S eR ESSE GS IS GAR wR 0.50 
1 in. long and shorter............. ccc cee ee ee as 0.50 
Loneer tnan- 5° iss x6 <6 eset se was wa Ses Ae ws Aes 0.25 
El5@G8 THAN KO RS cc 6 cies i es 8G RE wee We eee OS 0.50 
Countersunk heads .... cee ee weet cette tees 0.50 


Coaeh or Lag Screws—For fair-sized orders from ware- 
houses at the places named the following discounts hold: 


New York... 65% Cleveland.. 70% Chicago. .65, 10 and 5% 


Machine Bolts—For fair-sized orders from warehouses at 
the places named the following discounts hold: 


New York Cleveland Chicago 
% by 4 In. and smaller...... 60% 65and10% 50 and 20% 
Larger and longer up to 1 in. 
DY SO) Uiseedx ih skn ae te 50% 60% 65 and 5% 


Length, _-——New York— -——Cleveland—~ -——Chicago——_, 
In. 14 le 1 y% We 1 y% 56 1 


2 «ee. $0.71 $1.93 $8.00 $0.56 $1.44 $6.04 $0.71 $1.28 $5.32 
74° #2.06 8.45 58 1 5.61 


Ze ...- : 04 6.40 74 = =1.37 
3 ae 78 2.19 8.90 61 1.64 6.76 78 1.45 56.90 
344... 81 2.32 9.35 64 1.75 7.12 81 1.53 6.19 


Copper Rivets from warehouse sell at the following rate: 


New York...........26.. 25% Cleveland....... 10% from list 
CHICK BO 6 oo s ch Ss v0 10% from list 


Naills—Wire nails f.o.b. Pittsburgh sell at $2.40; galvanized, 
1 In. and longer, $4.40, and shorter, $4.90. These prices are to 
regular customers and delivery is made at the mill’s convent- 
ence. From warehouse wire and cut nails sell as follows: 


New York.... $2.90 Cleveland.... $2.90 Chicago.... $2.70 
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MISCELLANEOUS 
Welding Material (Swedish)—Prices are as follows in 
cents per pound f.a.b. New York: 
Welding Wire Cast-Iron Welding Rods 
. th, te %, ; .--. 8.50 % by 19 in. long....... 22.00 
Ps. 8, ark Ni fs: ~-. 9.25 ¥ by 12 in. long....... 26.00 
KG ea gta Bd ae ai gt gee fasta 10.00 by 19 in. long....... 20.00 
oO. Ne ates - Uae eee ee 4% by 21 in. long....... 20.00 
6.18 ee eee till 14100 Vanadium Wire in Coils or 
NO? 920 noo ats wd 16.00 Sticks 
Special Welding Steel oo rrr 18:00 
ha ess astetes teas Sears ge Boe 33.00 5 eB ANSTO K. OES wis a ee, AAO 
PUAN Wea e eee ie tno 30.00 scala cang AR ale vane iatha ted oe diet “be 00 
Ne re ee ee 28.00 ¥% and larger........... 11.00 


Seamless Drawn Tubing—The base price in cents per pound 
from warehouse is as follows: 


New York Cleveland Chicago 


BASS: 6.546:56 Sb eA eae ekwoes 41.50 44.00 39.00 
CODDGR es. 6. 255 eed eee dle tees 42.50 45.00 39.00 
For immediate stock shipment the following quotations 
are in effect: 
-————_Copper——___,, cm Brass ————_, 
r—-New York—. 7-~New York— 
One One 
Mar.17, Year Cleve- Mar.17, Year Cleve- 
Diameter, In. 1916 Ago land 1916 Ago land 
% to 2%..... 45.50 22.00 45.00 43.50 19.00 44.00 
Ot poe alow alk 5.60 22.00 45.00 43.50 19.00 44.00 
SME. Se baG ek oes 46.50 22.00 45.00 45.00 19.50 44.00 
, ere eee 47.50 23.50 46.00 46.00 20.00 45.00 
OM ae ear ak 49.50 24.50 48.00 48.00 21.00 47.00 
Be Coe else tie ek 51.50 25.50 50.00 50.00 22.00 49.00 
GS ° Soseeeas. 52.50 28.50 52.00 51.00 25.00 51.00 
Gi Seaceatten at 54.50 30.50 52.00 53.00 27.00 51.00 
rr eran ae 56.50 32.50 56.00 55.10 29.00 55.00 


Tin Platen—The following prices are in effect from ware- 


houses at the places named: 
New York Cleveland Chicago 
Coke tin plate, 14x20: 


LOOCLD.. cs, ooo. oe bdo SOA eae $5.00 $4.87 $4.75 
1S BOT Wie seh eale oo wie Sow cere ait 5.16 Att ee .90 
Terne plate, 20x28: 
Base Ne 
Weight Weight Coating 
100 Ib. 200 S654 beeuts $9.00 $8.60 $8.50 
I. C. 214 Bie oak 4 Seaans 9.30 8.90 8.90 
I. X. 270 SE a eee 11.30 11.10 12.75 
I. C. 218 Dos eeteweks P 12.00 10.10 10.80 
I. Cc. 221 he : 13.00 10.90 11.25 
I. C. 226 CO. es iled Cas 13.50 12.20 12.20 
rc; 231 OOo ce Gatnevatitd 14.25 13.40 15.35 
I.C. 236 \ ene ae 15.50 12.40 15.60 
I. C. 241 cL eae meee 17.00 15.60 16.20 
1..C, 246 ce eee eee a 19.00 16.60 16.80 
es Sheets—The following prices in cents per pound pre- 
vail: 
Carload lots, f.0.b. mill... 1... wc ccc ct ccc cee eens 25.00 
New York Cleveland Chicago 
In casks .......... s eceeera wreta 26.00 26.25 @ 26.50 27.00 
Broken lots .........c ccc cceee 26.50 26.50 @ 26.75 28.00 
Cotton Waste—The following prices are in cents per pound: 
New York Cleveland Chicago 
WIC, ete 8 ase wiecnee eas 11.00@13.00 9.50@13.50 11.00@12.00 
Colored mixed .......... 8.00@10.00 7.00@ 9.00 9.00@10.50 
Sal Soda sells as follows per 100 lb.: 
New York .............. $1.25 Cleveland ........... 31.62% 
CHICK RO: ais wyew ea ae eee eS $1.85 
Roll Sulphur in 360-lb. bbl. sells as follows per 100 Ib.: 
New York.... $2.25 Cleveland.... $2.60 Chicago.... $2.85 


Coke—The following are prices per net ton at ovens, Con- 
nelisville, and cover the past four weeks: 
Feb. 26 Mar. 4 Mar. 11 Mar. 18 


Prompt furnace $3.00@3.50 $3.50@3.75 $3.50@3.75 $3.50@3.75 
Prompt foundry 3.76@4.25 3.75@4.25 3.75@4.00 3.75@4.00 


Linseed Oil—These prices are per gallon: 


New York Cleveland Chicago 


Raw in barrels............... $0.81 $0.84 $0.81 
6-gal. cans 91 .94 .86 


Boiled, it is lc. per gal. higher. 


eeesteeeeeeevnees ee ee & 


White Lead, dry and in oil, in cents per pound sells as 


follows: 

100-Ib. Kee aia ac Oia ei hcay’ prep has ot af eh dotgs ioe eae ty ateae: Ree diana dana oon el oes 10.50 

20= ANG 50sI Dy KORS 6 iis 05a wGs HAS Cee a Oh RR 10.75 

De 61D KOS ik Sie ha owes hee Bow Oe a eee a be aS 11.00 

l=" t6 -5-1D; CANS ok 00s 66S EOS 6S CASES Se ROWE OOO ES - 12.50 
Red Lead, dry, in cents per pound sells as follows: 

LOOsID. MOR toc Sekiya bares Awe ei we ES ee oO Cen oe ees 10.50 

20= (And ..3 0-1 Ds KOR Sis Aci Oa ea 8 boa a Raw eGR FORRES 10.75 

12% -lb. keg Pe 2 2 a? eee 11.00 
In oll, the price in cents per pound is as follows: 

ROOeT DB: ROCs 655 6 ein Se OS hk Se, We ee Se 11.00 

20=; BNE SO<IDe HOP 8 iviee se ck we BSA oles Ree oe 6 WR RO OE 11.25 

L2G el be ROR hea ooh a ORK SS OH Slee cs ah SE ROE awe 11.50 
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If you are in need of machinery or supplies, the first thing to do is to consult the Buying 


Section. 


If you cannot find just what you want, send us particulars, and we will be 


glad to publish it free of cost, thus putting you in touch with reliable manufacturers. 


METAL WORKING 


NEW ENGLAND STATES 


Beaupre Bros. plans to enlarge its foundry on Webster St., 
Franklin, N. H. 

W. J. Murphy Co., Amesbury, Mass., will build a 3-story 
bronze factory at Amesbury. E. R. Simpson, 176 Federal 
Bldg., Boston, Mass., Engr. 

Plans have been prepared for the construction of a foun- 
dry for the Stafford Co., Hyde Park Ave., Boston, Mass. 

Plans are being prepared for the construction of a 1-story, 
80x150-ft. garage at Brockton, Mass., for E. L. Bonney. Esti- 
mated cost, $20,000. 

The W. A. Snow Iron Works is constructing a 2-story, 50x 
82-ft. addition to its plant at 187 3rd St., Chelsea, Mass. 

The Davis Foundry Co., Island St., Lawrence, Mass., plans 
to construct a plant at Market and Parker St., Lawrence. 


Plans are being prepared by W. H. Hunt & Son, Federal 
Bldg., Salem, Mass., for the construction of a 1-story, 55x140- 
ft. garage at Winchendon, Mass. Estimated cost, $12,000. 

E. M. Clark has awarded the contract for the construction 
of a l-story, 45x90-ft. garage at Worcester, Mass. Estimated 
cost, $15,000. Noted Jan. 20 

Plans are being prepared by George H. Clemence, Arch., 
Walker Bldg., Worcester, Mass., for the construction of a 
garage at orcester for the city. 

The Reed-Prentice Co., manufacturer of machines and 
sole: is constructing an addition to its plant at Worcester, 

ass. 

The contract has been awarded for the construction of a 
l-story, 60x62-ft. garage at Worcester, Mass., for J. Francis 
Southgate, 5 Crown St., Worcester. Estimated cost, $60,000. 
Noted Dec. 23 

The Standard Nut and Bolt Co. plans to construct a 2- 
story, 70x80-ft. addition to its plant at Valley Falls, R. I. 


The Pratt & Whitney Co., manufacturer of machinists tools, 
has awarded the contract for the construction of a 4-story ad- 
dition to its plant at Hartford, Conn. Estimated cost, $75,000. 
Noted Mar. 16 

The Underwood Typewriter Co. has awarded the contract 
for the construction of additions to its plant on Woodbine St., 
Hartford, Conn. 

The Eagle Lock Co. has awarded the contract for the con- 
struction of a 1l-story addition to its factory at Terryville, 
Conn. Noted Mar. 2 

The Mattatuck Manufacturing Co., manufacturer of brass 
goods, has been granted a permit for the construction of a 3- 
story addition to its plant at Waterbury, Conn. 


MIDDLE ATLANTIC STATES 


The Sizer Forge Co., 238 Larkin St., Buffalo, 
awarded the contract for a forging plant. 

The Chile Exploration Co., 120 Broadway, New York, N. Y., 
fs in the market for locomotive cranes to be shipped to Chile. 


The contract has been awarded for the construction of a 
2-story, 74x200-ft. garage on 152d St. west of Broadway, New 
York, N. Y. (Borough of Manhattan), for D. I. Dean. Esti- 
mated cost, $75,000. Noted Mar. 2. 

R. Fabien & Co., 35 South William St., New York. N. Y., is 
in the market for 2 second-hand foundry cranes for export. 


The Titanium Allovs Co., Niagara Falls, N. Y., plans to 
construct an addition to its plant at the north epd of the city. 
Estimated cost, $200,000. W. F. Meredith, 61 East 65th St., 
New York, N. Y., is Pres. 


We have been informed that the Hexamer Auto Co., 217-19 
Hudson St., Hoboken, N. J., will soon be in the market for an 
elevator and complete machine shop equipment for the 4- 
story, 62x160-ft. garage which it plans to construct. Esti- 
mated cost, $60,00. E. L. Reynolds, Asst. Mgr. Noted Mar. 9. 


The Keyport Engineering Co., Irvington, N. J., will build a 
machine tool shop on Chancellor Ave. 


The W. F. Taubel Co. plans to construct a_ hosiery fin- 
ishing plant at Millville, N. J. Estimated cost, $150,000. 


The contract has been awarded for the construction of an 
addition to the plant of the Art Metal Works, Newark, N. J., 
eee of metal novelties. L. V. Aronson is Pres. Noted 

ar. 


The Fairbanks Co., 416 Broome St., New York, N. Y.. manu- 
facturer of scales, will establish a plant on Academy St,, 
Newark, N. J. 


The Newark Spring Mattress Co., Newark, N. J., has award- 
4 the contract for the construction of a foundry. Noted 
ar. 


The Splitdorf Electrical Co., Newark, N. J., has awarded 
the centract for a 6-story addition to its plant. Noted Dec. 30. 


William R. Thropp Sons Co., Trenton, N. J., manufacturer 
of machinery, plans to enlarge its plant in the future. 


N. Y., has 


The contract has been awarded for a 2-stor 
Fred Diehl, 16th and Hudson Ave., West New. 
Noted Dec. 30. 


The Donora Sink Co., Donora, Penn., is building a plant for 
the manufacture of muriatic acid to be used for galvanizing 
iron. Estimated cost, $1,000,000. 


The American Fork and Hose Co., Girard, Penn., plans to 
remodel its plant. Estimated cost, $15,000. 


The Benjamin & Butler Stee! Works plans to build an ad- 
dition to its plant at Hazleton, Penn. 


The contract has been awarded for the construction of a 
2-story, 50x129-ft. factory for the Earle Gear and Machine 
Works, Philadelphia, Penn. Estimated cost, $20,000. 


The contract has been awarded for a l-story garage for 
Louis Felber, 4546 Wayne Ave., Philadelphia, Bern. e 


Kahn & Greenburg, Philadelphia, Penn., has awarded the 
contract for a 6-story auto service building. M. H. Dickinson, 
2330 Market St., Philadelphia, Arch. 


Plans are being prepared for a sarace for Robert E. Lamb, 
Philadelphia, Penn. Estimated cost, $10,500 Harrison, Rea Co.. 
1027 Wood St., is interested. 


The Pennsylvania Taximeter Cab Co., Philadelphia, Penn., 
has awarded the contract for a 10-story concrete garage on 
South Broad St., Philadelphia. Estimated cost, $300,000. Carl 
P. Berger, Arch. Noted Jan. 20. 


The Thomas Iron Co., Stephen Girard Bldg., Philadelphia, 
Penn., plans to construct additions to its plant. Estimated 
cost, $400,000. 


Hubbard & Co., manufacturer of shovels, etc., has awarded 
the contract for the construction of a factory at Pittsburgh, 
Penn. Noted Mar. 16 


Plans are being prepared for the construction of a 2- 
story foundry for the Grander Stove Co., Royersford, Penn. 
J. V. Poley, Arch. 


The Valley Iron Works, Williamsport, Penn., has awarded 
se pooe for an addition to its foundry. Estimated cost, 


The Bethlehem Steel Corporation Bethlehem, Penn., has ac- 
quired the plants of the Maryland Steel Co., Sparrows Point, 
Md., and the Pennsylvania Steel Co., Steelton and Lebanon, 
Penn., and will improve same. 


SOUTHERN STATES 


J. W. Hoopes, Denbigh, Va., contemplates equipping a gen- 
eral repair shop. 


The Quantico Co., Quantico, Va., recently organized, plans 
to construct a steel plant of 7 units. Eldredge E. Jordan, 
Real Estate Trust Co., Washington, D. C., is Pres. 


The Southern Structural Steel Corporation, Burlington, N. 
C., recently incorporated with $50,000 capital stock, will con- 
struct a plant at Burlington. 


The Chattanooga Steel Co., Chattanooga, Tenn., plans to 
construct a plant. 


a Aeitaled for 
ork, N. J. 


MIDDLE WEST 


The Save-a-Life Fender Co. will build a 50x100-ft. factory 
at Belpre, Ohio. 


Bids will soon be received for the construction pf a 5- 
story, 50x80-ft. factory for the American Diamalt Co. at Cin- 
cinnati, Ohio. Estimated cost, $25,000. 


Work will soon be started on the construction of a 1- 
story, 130x140-ft. addition to the plant of the Ajax Manu- 
facturing Co., manufacturer of nut and bolt machinery, at 
Cleveland, Ohio. Noted Mar. 9 


The Cleveland Lathe and Machinery Co., Rockefeller Bidg.. 
Cleveland, Ohio, is in the market for an 18-in. engine lathe 
and a 10-in. sensitive drill press. 


The Cleveland Wire Spring Co., 3864 Hamilton Ave., Cleve- 
land, Ohio, plans to enlarge its plant at Cleveland. 


The contract has been awarded for the construction of a 
l-story, 28x126-ft. addition to the plant of the Foster Bolt 
One Nut Manufacturing Co., 3550 East 72nd St., Cleveland, 

Oo. 


Plans have been prepared for the construction of an ad- 
prrien to the plant of the Lake Erie Iron Co. at Cleveland, 
io. 


The S. & M. Welding Co., recently organized, will build a 
plant on East 55th St., Cleveland, Ohio. 


Plans have been prepared for the construction of a 40x 
100-ft. factory at Columbus, Ohio, for the Lamneck Co., manu- 
non of heating equipment. A. P. Lamneck is Pres. Noted 

eb. 3. 


The Reliance Textile Co., 2d and Russell St., Covington, 
alls. mo build a l-story, 90x150-ft. addition to its plant at 
ovington. 


The Stevens Manufacturing Co., manufacturer of tools, dies 
and fixtures. 3d and Canal St., Dayton, Ohio, plans to con- 


March 23, 1916 


struct a plant at Dayton. Estimated cost, $150,000. Fred 


Stevens is Pres. 

The Thomas onuacwung Co. will construct an addition 
to its plant at Dayton, Ohio, for the manufacture of automo- 
bile accessories. 

The Crescent Metal and Manufacturing Co. plans to con- 
struct a plant at Fremont, Ohio. 

The American Steel Grave Valut Co. has awarded the con- 
tract for the construction of an addition to its plant at Church 
and Bloomer St., Galion, Ohio. Noted Feb. 24. 

The Wogaman Bros Co., manufacturer of gasoline engines, 
Cone barre constructing additions to its plant at Green- 
ville, Ohio. 

The Ohio Tractor Co. will build a plant at Marion, Ohio. 

The Meteor Motor Car Co. plans to equip a section of its 
eet at Piqua, Ohio, for the manufacturer of automobile 

odies. 

L. A. Woodard, Vice-Pres. of the William Tod Co., Youngs- 
town, Ohio, has purchased the plant of the Canton-Hughes 
i Co., Wooster, Ohio, and contemplates enlarging the 
plant. 

The Youngstown Sheet and Tube Co. has awarded the con- 
tract for the construction of a factory at Youngstown, Ohio. 

The Hayes Wheel Co. will build an addition to its plant 
at Anderson, Ind. Estimated cost, $20,000. 

The Remy Electric Co. contemplates constructing an addi- 
tion to its plant at Anderson, Ind. Estimated cost, $50,000. 

The Standard Plating and Brass Foundry Co. contemplates 
constructing a factory at Anderson, Ind. 

The National Car Coupler Co. plans to construct an ad- 
dition to its plant at Attica, Ind. stimated cost, $75,000. J. 
W. Harrison is Gen. Mer. 

The Foster Machine Co. plans to build an addition to its 
plant at Elkhart, Ind. 

The Majestic Furnace and Foundry .Co. will build a 1- 
erry: 60x75-ft. addition to its plant on Erie St., Huntington, 
nd. 

The ndanapore Cordage and Implement Co. contem- 
lates constructing an addition to its plant at Indianapolis, 
nd. Estimated cost, $500,000. 

The Huron Implement Co., manufacturer of farm tools, will 
bulld a 50x150-ft. foundry and a manufacturing bullding at 
Bad Axe, Mich. 

The United States Register Co. plans to build a 3-story 
factory at Battle Creek, Mich. L. Mobile, 3300 Humboldt Ave., 
S., Minneapolis, Minn., is Vice-Pres. 


E. M. Clark & Son, Detroit, Mich., plans to construct a 
factory on South Main St., Clarkston, ich., for the manu- 
facture of brass fixtures and ornamental fencing. 


The Detroit Sbipbulleine Co. contemplates constructing an 
addition to its machine shop at Detroit, Mich. 


The Detroit Steel Products Co. is construct shops Nos. 
4, 5 and 6 at Detroit, Mich. Estimated cost, $60,000. Noted 


Feb. 24. 

The Detroit Vapor Stove Co. 407 Franklin St., Detroit, 
Miche walt build a plant at Kercheval Ave. and Waterloo St., 
Detroit. 


The Scripps-Booth Co., manufacturer of automobiles, De- 
troit, Mich., has been reorganized with a capital of $1,000,000. 
Plans are being prepared for the construction of an addition 
to its plant at Detroit. Noted Sept. 23 


We have been advised that the Charles A. Strelinger Co., 
Detroit, Mich., is constructing a 6-story warehouse, general 
office, salesrooms and machine tool demonstrating plant at 
Larned, Randolph and Bates St., Detroit. 

The contract has been awarded for the construction of a 
100x105-ft. factory at 8th and Fairbanks Ave., Holland, Mich., 
for the Michigan Foundry Co. John Glupker is Mgr. Noted 
Mar. 9. 

The Sparks-Withington Co., manufacturer of roller bear- 
ings and pressed metal products, will build an addition to its 
plant at Jackson, Mich. 


The Lane Motor Truck Co. plans to build a factory at 
Kalamazoo, Mich. M. H. Lane is interested. 


The J. A. Richards Co. is constructing a factory on Pitcher 


St., Kalamazoo, Mich., for the manufacture of steel cut dies 
and jig-saws. J. A. Burke is Pres. 


The Continental Motor Co. is constructing a machine shop 
at Muskegon, Mich. 


The Detroit Valve and Fittings Co. will build a 50x72-ft. 
addition to its annealing room at Wyandotte, Mich. 


The Malleable Iron Co., 1801 Direres Parkway, Chicago, IIl., 
will construct an addition to its plant at Chicago. Estimated 
cost, $4,000. 

The CALLS f Railway Co. plans to construct car shops at 
Rock Island, Il. 

W ork will soon be started on the construction of a factory 
at Springfield, 111, for the Sangamo Electric Co., manufacturer 
of electric meters. 

The Kohler Co., manufacturer of enameled plumbing ware, 
plans to construct a 1-story, 75x200-ft. addition to its factory 
at Kohler, Wis. 

The Liebel & Tetzlaff Manufacturing Co. plans to con- 
struct a 30x30-ft. addition to its machine shop at Luxembourg, 
Wis. 


Bids will soon be received for the construction of a 1- 
story foundry and machine shop on Kefe Ave. Milwaukee, 
Wis. for the_Claus Automatic Gas Cock Co., 2601 Vliet St., 
Milwaukee. Estimated cost, $20,000. Noted Mar. 16. 


The Crary Tool Co. will establish a factory at Milwaukee, 
Wis. 
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The eae & Harnischfeger Co., manufacturer of cranes 
and hoists, will build a 2-story addition to its pattern shop at 
Milwaukee, Wis. 

The Ewald Works plans to construct a garage and ma- 
chine shop addition to its plant at Oakfield, Wis. 

The Thom Auto Co. plans to construct a garage at Mer- 
ritt St. and Jefferson Ave., Oshkosh, Wis. 

James Morgan, proprietor of the Morgan’s Garage, contem- 
plates constructing a 2-story, 60x140-ft. garage and machine 
shop at Rhinelander, Wis. 

Carpenter & Freyer plans to construct a garage and ma- 
chine shop on Main St., Waukesha, Wis. 


WEST OF THE MISSISSIPPI 


The Martin Manufacturing Co., Mason City, Iowa, contem- 
plates building a factory at St. Paul, Minn., for the manu- 
facture of tinware. Estimated cost, $150,000. 


Bids will be received about Apr. 1 for constructing a 1- 
aoe pity for T. J. O’Connell, aterloo, Iowa. Estimated 


The Pioneer Auto Co. plans to build a garage at 326 East 
Superior Ave., Duluth, Minn. 


The Minneapolis General Electric Co., 15 South 5th St. 
Minneapolis, Minn., will build a 5-story addition to its plant 
on 5th St. Robert F. Park is Gen. Mer. 


The Packett Motor Car panulectures, Co., recently in- 
corporated, plans to build a factory at St. Paul, Minn. Tenry 
Orne, 880 Grand St., is Pres. 


The Twin City Frog and Switch Co., St. Paul, Minn., is 
Sues a factory for the manufacture of railway truck ap- 
pliances. 


Press reports state that the Hudson Motor Car Co. will 
lease garage and business building to be built at Sherman and 
Walnut St., Hutchinson, Kan. 


The Lord Auto Co., 17th and O St., Lincoln, 
awarded the contract for an addition to its garage. 
mated cost, $20,000. 

Ira L. Bendon, Sidney, Mont., agent for the Ford, Dodge 
and Overland cars, will build a commercial garage and ma- 
chine shop at Sidney. 


The contract has been awarded for a 2-story garage for 
Edward Isben, Jefferson City, Mo. Estimated cost, $15,000. 


Laciny Bros., 2524 North 25th St., St. Louis, Mo., will con- 
struct coppersmith, machinist, brass finisher and sheet iron 
departments. The company is in the market for lathes, drill 
presses, vises, taps, dies, sheet metal cutters, small tools, 
measuring instruments, etc. 

Fred Medart Manufacturing Co., St. Louis, Mo., has award- 
ed the contract for a 2-story factory for the manufacture of 
steel ladders. Estimated cost, $40,000. Noted Mar. 9 


F. C. Fahrendorf, Cameron, Tex., will build a machine 
shop and garage. 


Bids will soon be received for 1-story garage for Jeffs 
Machine and Auto Co., Inc., Cushing, Okla. Estimated cost, 


$15,000. 
WESTERN STATES 


Albert Schubach is at the head of a new corporation which 
has leased the Lindstrom Shipbuilding Yards at Aberdeen, 
Wash. The new corporation plans an expenditure of $15,000 
to improve and enlarge the plant. 


The Ferris Motor and Machine Co., 815 East Pike St., 
Seattle, Wash., is in the market for milling and power hack 
saw machinery and annealing furnace. Noted Mar. 2 


Barbare Bros. mene to construct an addition to its ship- 
building plant at Tacoma, Wash. Estimated cost, $20,000. 


The Blewitt Harvester Co. plans to construct a factory 
at Pendleton, Ore., for the manufacture of harvesters. Esti- 
mated cost, $100,000. 


Plans being prepared by E. Kroner, Arch., Worcester Bldg., 
Portland, Ore., for the construction of a garage and ma- 
uke shop at 29th and Thurman St., Portland, for A. L. 
arson. 


The Oakland Launch and iM See Co. plans to construct a 
machine shop at East Oakland, Calif. (Oakland post office). 


We have been advised that work will be started about May 

15 on the construction of a plant at Los Angeles, Calif., for 

the Homer Laughlin Engineering Corporation, for the man- 

ufacture of drop SOREN RS: Estimated cost, $200,000. The 

company will be in the market for equipment for the man- 

ule of automobiles and drop forging machinery. Noted 
eb. ; 


The Keystone Iron Works will construct a foundry at 114 
College St., Los Angeles, Calif. 


Plans are being prepared by Thomas Preston, Arch., In- 
vestment Bldg., Los Angeles, Calif.. for the construction of a 


Neb., has 
Esti- 


50x130-ft. garage and machine shop at Main and 28th St., Los 
ae or Robert G. Schroeter, 735 Security Bldg., Los 
ngeles. 


Lisle Esler, San Bernardino, Calif., plans to construct a 


garage and machine shop at 2nd and St., San Bernardino. 


Plans are being prepared for the construction of a garage 
and machine shop for the California Baking Co., Ellis and 
Pierce St., San Francisco, Calif. Estimated cost, $16,000. 


The contract has been awarded for the construction of a 
1-story machine shop on Fremont St., San Francisco, Calif.. 
for E. M. Otto. Estimated cost, $12,000. 


CANADA 


The Canada Iron Corporation plans to construct an addi- 
tion to its plant at Three Rivers, Que. 


The Pollard Manufacturing Co.. manufacturer of machin- 
ery, plane to construct an addition to its plant at Niagura 
Falls, Ont. 
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NEW ENGLAND STATES 
Bids will soon be received for the construction of a factory 


on Islington St., Portsmouth, N. H., for the Morley Button Co. . 


Noted Feb. 17 


The contract has been awarded for the construction of a 
2-story, 92x500-ft. factory at Lawrence, Mass., for the Meno- 
mac Spinning Co. Estimated cost, $400,000. Noted Nov. 25. 


The Appleton Manufacturing Co., manufacturer of cotton 
goods, has awarded the contract for the construction of a 5- 
story, 75x191-ft. plant at Lowell, Mass. Estimated cost, 
$100,000. 

The contract has been awarded for the construction of an 
addition to the plant of the American Tire Fabric Co. at New- 
buryport, Mass. 

Contract will soon be awarded for the construction of a 
weave shed at Hope, R. I., for the Hope Mill Co., manu- 
facturer of shirting. Noted Mar. 16. 


The Cowan Truck Co. plans to build a l-story, 100x200-ft. 
factory on Appleton St., Providence, R. I. 


Bids have been received for the construction of a 2-story, 
co teere mill at Woonsocket, R. I., for the Sidney Worsted 
oO. 


Bids will soon be received for the construction of a 3- 
story, 84x220-ft. addition to the plant at Baltic, Conn., of the 
Baltic Mills Co., manufacturer of cotton goods. Noted Jan. 13. 


The American Velvet Co. plans to construct a factory at 
Stonington, Conn. 


SOUTHERN STATES 


The Lynchburg Hosiery Mills, Lynchburg, Va., plans to 
install new machinery. 

The Corrugated Box Co., Parkersburg, W. Va., plans to 
construct a -story factory. Estimate cost, $10,000. E. 


Waldschmidt, Mgr. 


The Acme Hostery Mills, Ashboro, N. C., will install new 
machinery in its plant during 1916. Noted Feb. 24. 


The Star Hosiery Mills, Spartanburg, S. C., recently in- 
corporates with $100,000 capital stock, will construct a 2- 
story mill. 


The Berryton Mills, Berryton, Ga., manufacturer of hostery, 
Plans to construct a 2-story addition to its factory. Esti- 
mated cost, $20,000. 


J. A. Kendrick, Greenville, Ala., 
build a cotton mill at Greenville. 


Loudon Hostery Mills, Loudon, Tenn., contemplates build- 
ing a 6,000-spindle mill. 


MIDDLE ATLANTIC STATES 


Plans have been prepared for a 1-story factory on the Buf- 
falo River at Katherine St. and the Erie R.R., Buffalo, N. Y., 
for the Buffalo Potash and Cement Corporation, 51 Hamburg 
St., Buffalo. Estimated cost, $25,000. 


The Niagara Oxygen Co., Inc., 570 Carroll St., Buffalo, N. 
Y., will construct a plant at Philadelphia, Penn. 


The near’ Searchlight Co., Niagara Falls, N. Y., contem- 
teyyy building an addition to its factory. Estimated cost, 


and associates plan to 


The Mutual Chemical Co. of America contemplates building 
noe factory at Jersey City, N. J. E. H. Simpson is 
gr. 


The S & K Co., Chicago, I1].. manufacturer of leather, has 
acquired a site on 3rd St., Newark, N. J., on which it will 
construct a branch manufacturing plant. 


The plant of the Ryan Leather Co., 
cently destroyed by fire will be rebuilt. 
000. Thomas Ryan is Pres. 


The Consolidated Lamp and Glass Co., Corapolis, Penn., will 
build a 2-story factory. Estimated cost, $15,000. Edward 
Cornelius, Pittsburgh, is Arch. 


The Security Silk Co., Morris Run, Penn., will construct a 
silk mill. 


Bids will soon be received by Day & Zimmerman, Arch., 
611 Chestnut St., Philadelphia, Penn., for a 3-story factory at 
Emerald St. and Allegheny Ave. for the Cleveland Worsted 
Mills, 8932 Broadway, S. E. George Hodgson, is Gen. Mgr. 


Dill & Collins, 6th and Cherry St., Philadelphia, Penn., 
manufacturer of paper, has awarded the contract for con- 
structine a factory. Estimated cost, $30,00. William Steel 
& Sons Co., is Arch. 


Bids will soon be received for a 1l-story factory 
Baltimore Engine Oil Co., Baltimore, Md. 
$50,000. Walter M. Gieske is Arch. 


Newark, N. J., re- 
Estimated cost, $35,- 


for the 
Estimated cost, 
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MIDDLE WEST 


The Portage Rubber Co., Akron, Ohio, has awarded the con- 
eck for the construction of a 3-story factory at Barberton. 
oO. 


Bids will soon be received for a factory for the Cleveland 
Worsted Co., Cleveland, Ohio, for the manufacture of worsted. 
Day & Zimmerman is Arch. 


The Linde Air Products Co., East 12th St., Cleveland, Ohio, 
will construct an addition to its plant at Cleveland. 


The Ocoee Woolen Mill plans to build a factory at Cleve- 
aoe Ohio. W. H. Durkee, Supt. of Cleveland Woolen Mills, 
s Mer. 


The H. C. Godman Co. has taken over the plant of the Co- 
lumbus Clock Co. on Thurman St., Columbus, Ohio, and will 
install machinery for the manufacture of shoes. 


Plans are being prepared for the construction of a 2- 
story, 60x135-ft. factory on East 5th St., Dayton, Ohio, for the 
Monarch Tag Co. Estimated cost, $35,000. Fred Kohnle is 
Pres. and Gen. Mer. 


The Valentine Packing Co. contemplates construction a 
packing plant on Mulberry St., Terre Haute, Ind. Estimated 
cost, $100,000. 


The Michigan Limestone and Chemical Co., Alpena, Mich., 
plans to improve its plant at Calcite, Mich. 


The Detroit Sulphite Pulp and Paper Co., 2607 Jefferson St., 
Detroit, Mich., plans to construct a 1-story factory on Jeffer- 
son St., Detroit. Estimated cost, $30,000. 


The Western Thread Co. pens to construct an addition 
to its plant at Elgin, Ill. W. R. Swartwout is Mgr. 


John A. Heller, R. J. Connery and associates contemplate 
constructing a packing plant at Quincy, Ill. Estimated cost, 


Plans are being prepared by W. E. Bennett, Arch., for the 
construction of a 2-story, 50x100-ft. factory at 6th and State 
ot. La Crosse, Wis., for the Fisk Rubber Co., Chicopee Falls, 

ass. : 


Bids will soon be received for the construction of a 4- 
story, 90x225-ft. packing and cold-storage plant at Madison, 
Wis., for the Farmers’ Codtperative Packing Co. Estimated 
cost, $375,000. Noted Nov. 4. 

The Jung Shoe Co., 302 North 8th St., Sheboygan, Wis., 
plans to construct a 3-story, 30x135-ft. addition to its plant 
at 8th and Virginia St.. Sheboygan. Henry Jung is Pres. 

The West Bend Woolen Mills plans to construct additions 
to its factory at West Bend, Wis. 


WEST OF THE MISSISSIPPI 


The Ft. Madison Produce and Storaee Co. Ft. Madison, 
owe will build a plant at Ft. Madison. stimated cost, $40,- 


The Wichita Carriage Works, Wichita, Kan., has awarded 
the contract for a factory. Estimated cost, $10,000. 


The Gas Enegine Efficiency Co., Kingshighway and Man- 
chester St., St. Louis, Mo., contemplates building an oil re- 
finery at St. Louis. 


John T. Milliken & Co., 316 Clark Ave., St. Louis, Mo., will 
build a 4-story factory at 3rd and Cedar Ave., St. Louis, for 
the manufacture of chemicals. Estimated cost, $100,000. 


The Corsicana Cotton Mills, Corsicana, Tex., will build a 
2-story addition to its plant. Estimated cost, $100,000. 


Fire recently pestrooen the cotton plant of Arthur, Storrs, 
Granger, Tex. Loss, $25,000. 


Fire recently destroyed the plant of the Stock Cotton Gin 
Co., Hamlin, Tex. Loss $10,000. W. H. Birdwell, Mgr. 


The Oriental Textile Mills, Houston Heights, Tex., plans to 
build additions to its plant. Estimated cost, $6,000. 


W. S. Noble, Rockdale, Tex., will build a canning factory 
at Milano. 


Posttex Cotton Mill Co. Post, Tex., has awarded the con- 
eege a l-story addition to its bleachery. Estimated cost, 
$4,250. 


Fire recently destroyed the plant of the Western Cotton 
Gin Co., Seymour, Tex. 


WESTERN STATES 


The Seattle Box Co. plans to construct a factory at 401 
Spokane St., Seattle, Wash. 


The contract has been awarded for the construction of a 
lant at Grants Pass, Ore., for the Oregon-Utah Sugar Co. 
stimated cost, $600,000. Noted Jan. 13. 


CANADA 


Frank D. Law is interested in a company which contem- 
plates constructing a factory at Brampton, Ont., for the manu- 
facture of rubber, tires, etc. 


Fire recently destroyed the 


gekine a of the Gordon 
Ironsides at Moose Jaw, Sask. 0, 


oss, $ 00. 
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“Do it noiselessly”’ 
with New Process Pinions 


and your good judgment will be 
rewarded by bigger, better pro- 
duction, lessened wear and tear 
on machine parts, and better 
conditions for your men. 


Send for and read our booklet 
‘Noiseless Gear Driving.’ 


Ne” NEW PROCESS “7 
GEAR CORPORATION 


SYRACUSE.N.Y 


CANADIAN AGENTS: Robert Gardner & Son, Ltd., Montreal 
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Bement Slotters 


Bolt to clamp Adjustment 

Adjustment of cutter bar to for length 

cutter bar for connecting rod. of stroke. 

Oke. . Feed cam 
on crank 
shaft inside 

frame. 


Spring relief 
tool apron. 


Horizontal and Rocker arm 
vertical clamping marked for 
feeds. 


surfaces with 
steel faces. 


Speed change 
by. gearing. 


~s 
“ (mC s 
=~ 


Drive for 
variable speed 
D. C. or multi- 
speed A. C. 
motor. 


Trough to 
collect cutting 
fluid. 


Paw! to 
engage 
power feed. 


Longitudinal 
feed screw - 
for hand or 
power feed. 


a 


Corner A 


table ‘al 
clamps 


Longitudinal 

\ feed shaft 
With sliding on 
for power feed; 
12 3G hand feed also. 


; 1 
Taper gib gears 
adjustment guarded. 
for both sliding 
bearings. Table Sliding gear Cross‘ feed screw Circular feed shaft- 
graduated to mesh for for hand or for hand or 
in degrees. power cross or power feed. power feed. 


circular feed. 
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Talks With Our Readers 


By the Publisher 


66 HE OUTSIDE point of view”’ 
is a healthy one for each and 


all of us to get once in a while. 


Just because we are in the machinery 
business is no reason why we shouldn't 
be interested in a whole lot outside of it. 


In ‘Advertising and Selling’’ HERBERT 
N. Casson writes, along this line: 


“It is physically impossible for a man 
to see more than two sides of a square 
house at one time. It is necessary to 
project oneself mentally to imagine the 
other sides. But to have it under really 
close observation, you must have some- 
one else help you, from a different 
vantage point than your own. 


The same thing is true of business. No 
organization can hope to see all its 
sides unaided. It must have outside 
point of view, or work on a distorted 
basis. . 


This is the rock on which thousands of 
stubborn business men split. And this 
is the magnificent opportunity which 
scores of brainy men have seized to 
wrest leadership from those too dull to 
see their own benefit. 


It is a matter of history that general 
improvements come from outside and 
that detail improvements come from 
inside. 


TOCSOORFTULETETOLLATSCSSOOESTOCESGEEATS SOUS OANCLAUFSOUERICUSENOSNECEEN CONDROPONCCETAETORSSCTESONICEY OU IUTETITAUSTOONESEVOOUITEOUDNOOY- ITU DOIOOTIOCENT 


For instance— 


Field was a merchant, yet he laid the 
first ocean cable. 


Bell was a professor of elocution, yet he 
invented the telephone. 


Carnegie was a railroad official, yet he 
became the richest steel maker in the 
world. 


Judge Gary is a lawyer, yet he is at the 
head of the Steel Corporation. 


Allis was an auditor, yet he created the 
Allis-Chalmers Works at Milwaukee. 


Ingersoll, who gave the world good 
cheap watches, was not a watchmaker. 


Selden, who secured the first automo- 
bile patent, was a lawyer. 


Eastman, creator of the Kodak, was a 
bank clerk. , 


Harriman, the greatest of American 
railway organizers, was a stock broker. 


Even in the larger affairs of national 
history we find this extraordinary law. 
Cromwell, for instance, was an out- 
sider; he was not born of royal blood; 
and Napoleon, who put kings up and 
pulled kings down until they sent him 
to St. Helena, was an outsider. 


The most desirable thing in the world 
is balance. Balance means sanity, it 
also means success. It is the balanced 
man and the balanced business that 
win—aided by the outside point of 
view to achieve such balance.”’ 
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Manufacture of Punchings 


By C. W 


SYNOPSIS—A careful explanation of the fea- 
tures in the design of punchings for electric motors, 
generators and transformers that affect manufac- 
ture. Different kinds of dies and methods of pro- 
duction of such punchings are described and their 
uses and limitations pointed out. The matter of 
economical scrap is also considered. 


In the manufacture of electrical apparatus the prin- 
cipal active parts of motors, generators, transformers, 
magnets and other electric devices are usually built in 
laminated form—from thin sheet-steel punchings, insu- 
lated from one another—-instead of as a solid body of 
iron or steel. The object of this laminated construction 
is to reduce by such subdivision the losses from eddy 
currents.’ Typical examples of laminated stator and rotor 
cores are shown in Fig. 1. 

The work of the punch shop becomes therefore of 
particular importance to the designer and others inter- 


. STARKER* 


side keyway, punch out center, slot. The center hole and 
keyway are sometimes punched in the same operation. 

2. There are two different forms of the combination 
dies. The most commonly used form blanks the punch- 
Ings completely at one blow; that is, inside and outside 
diameter, including rivet—or vent holes, if any-—but not 
including the slots, which are punched out in a separate 
operation. This will be made plain by referring to 
Fig. 5. In the other form of combination dies the punch- 
ings are blanked complete, including slots, but the center 
is not punched out in this operation. A round-hole die 
completes the punching. There are therefore two opera- 
tions required in both cases. The two steps are indicated 
in Fig. 6. The center is usually punched out before 
slotting, except that with smaller punchings and thin 
tooth tips it may to advantage be punched out after slot- 
ting. 

3. Compound dies make a complete punching in one 
operation, provided the tooth tip is py in. wide or more, 
Fig. 7. In cases where the tooth tip is less than this the 


-ested in the manufacture of electrical 
mapparatus. Viewed from the stand- 
/point of cost, it may be stated that 


between 13 and 25 per cent. of the 
factory cost of the average alternating- 
current motor is in the punchings. 


While all the problems arising from sient iit y 


the various branches of punch-shop 
work are interesting, they are so varied 


Hees HM 


that only those features of design and edi caalbelly 
manufacture necessary to a full un- — Construction) 
Fie! 


derstanding of the class of punchings 
used in the stator and rotor cores of 
alternating-current motors or genera- 
tors and of direct-current armatures will be considered 
in this article. Typical cases of such punchings are shown 
in Fig. 2. 

The raw material for the punchings is received from 
the mill or storeroom in sheet form and is then slit into 
strips of a width corresponding to the size of the punching 
to be made, plus a certain margin. This work is done on 
a machine such as illustrated in Fig. 3. Further opera- 
tions in producing punchings depend entirely on the 
kind of tool available. It will be well, therefore, first to 
consider the various types of dies generally used. There 
are three distinct types—1, simple; 2, combination; 3, 
compound. 

1. By the simple type is understood a standard round- 
hole die used in connection with a slot die. Their con- 
struction will be described later, but Fig. 4 is shown to 
illustrate the successive steps in making a punching with 
round-hole dies. These steps are, for rotor punchings: 
Split or shear, center-hole, keyway, trim, slot; and for 
stator punchings: Split or shear, center-hole, trim, out- 


*Engineer, Westinghouse Electric and Manufacturing Co. 

1Eddy currents are local currents in the fron or parts of the 
circuit {interlinked with an alternating or pulsating flux. They 
cause heating and are sources of loss as well as possible 
danger to windings. As an analogy may be cited a whirlpool 
in which a stream of water retards its flow. The eddying 
may be prevented by providing a series of comparatively 
narrow channels. 


FIGS. 1 AND 2. 


Rotor Punch Circular or Square 
Core(Cast Frame, ™g Alternating Current 
Spider Type) Stator Punching 
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TYPICAL EXAMPLES OF CORES AND PUNCHINGS 


die is made with at least a y,-in. tip, to give it sufficient 
strength at that point. The teeth must then be trimmed 
off in a separate operation, to obtain the required tooth 
tip and punching diameter. This question of tooth tips 
will later be referred to more in detail. 

The selection of one or the other of these dies depends 
on a number of considerations. The principal questions 
are tool cost and quantities required. However, the size 
of die and punching, limitations of manufacturing equip- 
ment, thickness and hardness of the sheet steel must also 
be considered. 

The advantage of simple dies is the low cost of tools. 
Round-hole dies of suitable diameter being usually avail- 
able in a large punch shop, the only new tool required is, 
ax a rule, a slot die, the cost of which is small. Simple 
dies are used where the activity is small or for very large 
punchings where compound dies would be too large for 
the presses; that is, the power required in punching 
would exceed the permissible load on the presses. This 
limitation generally applies to punchings approximately 
above 35 in. in diameter. The disadvantages of this 
type are principally the many operations, therefore the 
high cost of the punching and the consequent delay to 
production. 

The so-called “set-up” cost—the expense for installing 
and lining up the dies in the press for each operation, 
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including the time lost to production in making these 
preparations—is of course greatest for simple dies. The 
expense must be distributed over the number of punch- 
ings made in one set-up. This is one reason why quan- 
tity production is essential mn all punch-shop work. 
Orders for five or ten punchings, as in the case of cer- 
tain special parts such as finger plates, blowers and the 
like, result therefore in enormously high punch-shop 
costs. The remedy is either larger quantities by group- 
ing orders together and stocking the parts separately 
or by standardizing a design so that the same detail may 
be used interchangeably and therefore in larger quanti- 
ties. Where this is not possible, a construction different 
from punching should be used. 

Combination dies are, as a rule, well adapted to 
standard apparatus that have large activities, partic- 


FIG. 8. 


ADJUSTABLE SLITTING MACHINE FOR 
SHEET MATERIAL 


ularly the type of combination die first mentioned, which 
blanks out the center. A semifinished punching of this 
sort can have any number of slots punched into it, 
thereby permitting the use of a common blanking die 
in connection with various dies for punching different 
numbers of slots. The tool cost, while considerably 
higher than for the simple die, is comparatively low 
with this form of combination die. 

Combination dies that punch out slots are well suited 
to punehings having less than ;!g-in. tooth tip. The 
small tooth tip does not affect the strength of the die, 
as the center is punched out in a separate operation. 
The activity should be large when such a die is used, as 
one that punches out the slot. of the same time with 


the blanking is of course 1 e-tve and goed only 
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for a given number of slots. This type is, from some 
points of view, preferable even to a compound die, as 
it leaves a plain circle coming out of the center, while a 
compound die leaves centers with teeth sticking out along 
the periphery. Such a center is illustrated in Fig. 8. 
These teeth are the material punched out as slots. Centers 
from large punchings are used wherever possible in mak- 
ing smaller punchings, and obviously a center with such 
tecth along the periphery, known as “toothpick scrap,” is 
more difficult to handle and therefore requires a higher 
rate to be paid for labor in using it up. 

Compound dies give the cheapest method of making 
punchings when the tooth tip is ~g in. or more, as only 
one operation is required. A disadvantage is the fact 
that it leaves “toothpick scrap,” as stated. The cost of 
a compound die is high, and the activity therefore must 
be large to warrant the tool cost. The relation in tool 
cost for the three different types of dies and also the 
relative cost of punchings produced with each type are 
more conveniently and clearly shown by a curve, such as 
Figs. 9 and 10. Identical conditions, as material, labor. 
rates, shape of punchings, etc., must of course exist, and 
curves are prepared for a given set of facts. The figure 
is intended merely to illustrate the relation without giv- 
ing actual costs, which depend on the various factors 
mentioned. | 

It is interesting to observe that, contrary to general, 
assumption, the compound die is less expensive than the’ 
combination die of the type that punches out the slots. 
In manufacture, however, the more expensive combination 
die has the advantage, not only of leaving plain center 
scrap—no toothpicks—but it is found to have a consid- 
erably longer life, particularly where the narrower tooth 
tip is wanted, for the reason that this tip is not cut in 
the same operation with the center. 

The cost of the punchings made by the different dies 
is graphically shown in Fig. 10. For a given type of 
punching we may take from the curve for a certain out- 
side diameter the cost of the raw material less scrap 
allowance, shown in the curve next to the horizontal line, 
expressed in dollars per hundred pieces. The vertical 
distance between this curve and the adjacent one 
represents the labor plus overhead expense for the 
punching, if it is stamped out complete in one operation 
by a compound die. The distance between the material 
curve and curve No, 2 represents the cost of labor plus 
indirect factory expense, if the sheet is punched out com- 
plete with the compound die: but an additional trimming 
operation is required on account of the narrower tooth 
tip, as already explained. In the same way curve No. 3 
shows the cost for the type of combination die that 
punches out the center, curve No. + for the combination 
die that punches out the slots and curve No. 5 for simple 
dies. 

In drawing conclusions from these curves it is to be 
understood that, while the labor rates are fatrly well 
fixed, the value of material varies for different designs 
of punchings, and other conditions may enter to alter the 
costs; but for a given case such curves give as definite 
data as practicable on the cost relation of a punching 
made with different tvpes of dies. 

It will be noticed that all the labor-cost curves given 
show a kink at a certain diameter. The reason for this 
is that above this diameter a helper is usually emploved. 
which of course increases the cost. On the other hand, 
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at about the same diameter the slitting operation is no 
longer required, as the full width of the sheet may be 
used. These two features may offset one another or even 
cause the cost figure to drop. 

In connection with the dies used on punchings for 
rotors and stators mention may also be made of the so- 
called radius cutter. ‘This is an attachment to a slot 
die, whereby centers may be cut out when slotting teeth, 
in cases where there is no round-hole die of the proper 
diameter available. 

Circular punchings are used on electrical machines up 
to a certain size. On larger machines they are uneconom- 
ical and are therefore divided into segments. Fig. 11 


OO @® 


Blanking Keyseating Indexing Slots 
Rotor Punching, Made With’Simple Dies’ 


Blanking Keyseating 


Blanking Indlexing Slots 


FIG.S STATOR PUNCHING, MADE WITH 
“COMBINATION DIE,PUNCHING CENTER OUT” 


FIG.6°TOOTH-PICK 
SCRAP CENTER” 


F16.7 SAME PUNCHING, MAD 
WITH“COMPOUND DIE” 


FIGS. 4 TO 8. 


illustrates typical cases of segmental punchings for 
stators and rotors. 

The dividing line between the two is determined largely 
by the relative cost and by manufacturing conditions. 
There may be considerations of design that make the 
full-circle punching desirable even on larger machines, 
but as a rule, the stated conditions are the determining 
factors. The cost is dependent on several items—the 
material in the punching and the labor in making it, to 
which should also be added the labor in building up the 
core, either in full circles or from segments, and finally 
the labor and material for dovetails in the frame, or 
spider, that becomes necessary with segmental punchings. 
The same considerations apply to the question of how 
many segments per circle should ‘be used. The choice 
between four and six or more segments per circle is de- 


AMERICAN MACHINIST 


Indexing Slots — Punching Center Q 
Stator Punching, Made With”Simple Dies” 


Shearing Punch Outside 
and Slots 
FIG.6 SAME PUNCHING, MADE WITH 
“COMBINATION DIE,PUNCHING SLOTS OUT” 


DETAILS OF VARIOUS FORMS OF PUNCHINGS 


531 


termined largely by the cost and manufacturing condi- 
tions, although design conditions, such as the number of 
segments, should also be taken into account. 

Considering the punching alone and the labor and mate- 
rial involved in producing it, a curve can be prepared by 
calculating on a number of examples the cost of a bundle 
of punchings, say 1 in. thick, for various inside and out- 
side diameters, first as full circles, then with 4, 6, 8 
segments, etc. The intersection of these lines, then, 
would give the economical dividing line between full 
circles and segments and for various numbers of seg- 
ments per circle. Such a curve is shown in Fig. 12. 

All the cost figures are to be based on the same mate- 
rial value, labor rates, types of dies, 
etc.; and as it is merely the relative 
cost we are interested in, it is not 
necessary to consider the actual cost in 
dollars. As the inside diameter of 
the punching is a factor in the cost, 
the curves are prepared for different 
widths of rim. A 2-in. rim, for ex- 
ample, means an inside diameter 4 in. 
less than the outside diameter. 

These curves show that there is quite 
a consistent change in the point of 
intersection; that is, of equal cost for 
circular punchings and segments or 
for various numbers of segments per 
circle. If we connect these intersections 
by separate curves, we come to the sim- 
ple Hines in Fig. 13. The principal 
break in the curve—the jump im the 
cost—occurs where the size of punch- 
ing becomes such that, according to 
punch-shop practice, a helper is re- 
quired in addition to the man operating 
the punch press. These curves can be 
used by the designer to determine 
roughly for any diameter, within the 
range of ordinary practice, which form 
of punching will be cheapest. Assum- 
ing, for instance, a certain outside 
diameter and 3-in. width of rim, a ver- 
tica! line at that outside diameter and . 
a horizontal line at 3-in. rim give a 
point of intersection. If this point lies 
to the left of the line AB, a circle 
will be cheapest; if between AB and 
CD, 4 segments; between CD and EF, 
6 segments; and to the right of HF, 8 segments will be 
cheapest. 

In using this curve a considerable margin should be 
allowed at one side or the other of the curve, as in these 
curves only the punchings are considered and additional 
cost for dovetails, ete., as previously stated, would have 
to be considered separately for closer calculation. How- 
ever, for ordinary purposes they form a sufficiently accu- 
rate basis and guide for the designer. Further, such 
standardized cost data have the advantage of leading to 
uniform and consistent cost calculations and save the 
time of repeatedly going over the same ground. The 
curves are made up for compound dies. Similar curves 
can be prepared for various combinations; for example, 
using combination dies on the circular punchings as com- 
pared with compound dies on the segments—a case which 
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Factory Cost in Dollars per 100 Pieces 


Outside Diameter in Inches 


FIGS. 9 AND 10. APPROXIMATE COSTS OF DIFFERENT 
TYPES OF DIES AND STATOR PUNCHINGS USED 


Inside Diameter in Inches 


may quite frequently occur in practice on account of the 
relative tool cost, which will be referred to later. 

Aside from these cost considerations there are, as 
already stated, manufacturing limitations to be taken into 
account in deciding between circular punchings and seg- 
ments or between various numbers of segments per circle. 
These limitations are: First, the size of sheet available— 
that is, carried in stock—which usually has a maximum 
width of 39 in. Circular punchings are therefore lim- 
ited to about 38 in. in diameter, allowing 14 in. on a side 
for margin. Segmental punchings usually do not come 
up to this width. The general rule followed in practice 
is to keep the long chord within 30 in. as maximum and 
20 in. as minimum. In the second place, punchings from 
circles are limited by the throat space of the press. 
Presses available even in large manufacturing plants 
usually do not permit more than 30-in. diameter of punch- 
ings. Third, the upkeep of the dies must be considered 
and the tendency of large dies to alter their shape, both 
in getting out of round and in a certain amount of warp- 
ing. The limitation in this respect is also usually placed 
around 30-in. diameter. 

In deciding between full circles and segments a further 
and most important factor is the relative cost of dies. 


Dollars per finch High when Built Up 


Outside Diameter in Inches Outside Diameter in Inches 


FIG. 12. FACTOR COST OP CIR- FIG. 13. CIRCULAR 
CULAR VERSUS SEGMENTAL VS. SEGMENTAL 
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In the larger sizes the cost of a compound, or even com- 
bination, die may be very high, as compared with the 
cost of a segmental die. Then, too, the activity on these 
larger machines is comparatively small, so that investment 
in tools must be kept low. With segmental punchings 
the activity and number of pieces are greater than with 
circles, according to the number of segments per circle. 
For segmental punchings compound or combination dies 
may be used, thie latter blanking the segment with dove- 
tails and vent holes, if any, in the first operation, the 
slots being indexed in a second operation. 

In referring to dimensions of tips and slots the work 
of tooth tip was mentioned. The shapes of slots most 
commonly used in alternating- and direct-current motors 
ond generators are shown in Fig. 14. From the stand- 
point of electrical performance it is desirable to limit 
the width of the tooth tip to a minimum; that is, a 
narrow strip of iron between the surface of the core or 
punching and the top of the slot wedge used for holding 
the winding in place is desired. This tip under conditions 
affects the performance, as it may increase the magnetic 
leakage and thereby reduce the torque of the motor. The 
reason for this is—to give a povular explanation—that 
the lines of force tend to follow the path of least resistance 
and therefore pass from tip to tip instead of passing 
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FIG. 11. SEGMENTAL PUNCHINGS, 4 AND 6 PER CIRCLE 


through the air gap between stator and rotor, as intended. 
in order to produce relative motion between stator and 
rotor—that is, torque. | 

On the other hand, from a manufacturing standpoint 
a wy-in. tooth tip (in fact, anything less than yy in.) 
a most undesirable proposition, as obviously such thin 
projections on the punch will not stand up very Jong 10 
manufacture, thereby necessitating frequent expensive 
renewals, which unduly burden the overhead expense 
the punch shop. In present. shop practice this difficulty 
is being avoided by punching the tooth tip wider at first 
and then trimming it in a separate operation. This 
practice of course means another die and additional cost 
for every punching. 

Here is therefore a case where designer and punch shop 
must compromise, resorting to this narrower tip only 
where the additional cost of the punching is offset by an 
equal gain in copper or iron in the machine which other- 
wise would be required in order to obtain the desired per " 
formance with the wide tooth tip. A decision along ie 
line is also influenced by the number of poles of the motor 
and by the construction of stecl wedges, if such are use®. 

While speaking of designing slots with a view to ai 
nomical manufacture, two more particulars may be oe : 
tioned briefly. The narrowest point of the tooth at : 
end between the slot grooves should not be less than ae 
for material 0.0172 in. or 0.0281 in. thick and not ie 
than 1, in. for heavier material, as 0.0375 in. and oe : 
in. At the root of the tooth its width should not be les 
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than ;, in. for 0.0172-in. and 0.0281-in material for 
punchings below 6 in. in diameter and 3%; in. as the 
minimum for punchings above 6 in. in diameter. For 
heavier material, 0.0375 in. and 0.0625 in., this dimension 
thould not be less than 1% in. : 

The other point is the radius in the corner of the slot. 
Such radii are often specified on drawings as small as 
0.016 in. and 0.031 in., although the slot cell, wires or 
bars usually have well-rounded corners and there is no 
necessity for the small radius. If the die is built up in 
such a way that two pieces of steel are joined at the 
root of the tooth, it would be easiest and cheapest to 
leave the corner entirely square, and it is difficult to make 
a radius in this case. However, it is impossible to give 
any general rule along this line, as the construction chosen 
for a given die by the tool designer depends on many 
factors, principally on the relative proportions of the 
design of punchings (small teeth, obstructing keyways, 
vent holes, etc.) and on accessibility for machining. This 
latter item involves in turn the too] equipment available 
(size of head on the boring mill or shaper) and questions 
of production. It is therefore necessary to allow the tool 
designer to use his judgment or to confer with the engi- 
neer on the individual case. Drawings generally specify 
ypy-in. radius. From the standpoint of the punch shop 
some radius is usually necessary to prevent the material 
from dragging in the die. 

Frequently, it is desirable to make the rotor punchings 
from the sheet used in making the stator punchings. This 
method results not only in a saving of material, but also 


FIG. 14. 
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in labor, as one operation—that of center holing and 
keyseating for the rotor—is avoided, this latter operation 
being part of the operation for the stator punchings. 
This method means that rotor and stator must be made of 
the same thickness and grade of material and required in 
similar quantities. Quite often rotor punchings could 
be made of slightly heavier material, 0.0281-in., instead 
of 0.0172-in. thickness usually employed in the stator. 
This is principally on account of the lower frequency 
occurring in the rotor with correspondingly less serious 
iron losses. 

A core built up of the heavier material is cheaper than 
the light iron. The price per pound of the two materials 
varies in a ratio of about 0.0185 to 0.0286 by the sheet; 
or if the ratio of good punching material to scrap in a 
punching is considered, it averages about 0.064 for the 
heavier material and 0.088 for the lighter material. The 
labor per punching is about 50 per cent. greater for the 
heavier iron, but there are fewer punchings required per 
inch width of core. For 0.0172-in. iron it is customary to 
figure on 56 punchings per inch, taking the film of insu- 
lating enamel on the punchings into consideration, while 
0.0281-in. iron requires only about 32 punchings per 
inch. 

The difference in cost is considerable. For an average 
diameter of rotor approximating 12 in. it amounts to 
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25 to 30c. per inch-width of core, which may be equiva- 
lent to approximately one-fourth of 1 per cent. of the 
factory cost of the machine. However, as it is necessary 
to dispose of the light-iron centers from the stators which 
accumulate in actual manufacture, rotors are in practice 
made very largely of the light iron; and then it becomes 
very desirable to make the stator and rotor from the same 
sheet. This method has several limitations. In general 
it can be followed: 

1. When both rotor and stator are made by simple 
dies—round-hole dies and slot dies—and the air gap is 
yy In. or more on one side. This applies to punchings 
having a tooth tip of jy in. as well as to those having 
the thinner tip. With round-hole and slot dies this point 
has no influence. 

2. When the rotor is made with compound die and 
the air gap is jy in. or more on a side and there is no 
trimming operation. The reason for this is that a com- 
pound die leaves “toothpick scrap,” and at least py in. 
must be allowed on the outside to hold toothpicks and 
center together. This rule applies only to tooth tips of 
zz in. or more. With less than ;4-in. tip, the center 
cannot be used for the corresponding rotor, but must be 
used up on the next smaller diameter. 

3. When the stator punching is made with a combina- 
tion die of the type in which, as described before, the 
center is punched out in a separate operation, leaving 
plain circle scrap, and when simple dies are used on the 
rotor, the air gap to be 4 in. or more on one side. In 
other words, this air gap can be made the limit and the 
center for the rotor still used, even 
though the stator tip is less than jy in., 
since the dies used on the stator as well 
as on the rotor do not require resorting 
to the heavier tip, with the additional 
trimming operation. This rule there- 
fore applies to both the ,-1n. tip and 
the smaller tip. Whenever compound 
dies are used on the stator and rotor, 
an additional trimming operation on account of the 
tooth tip is necessary. Sufficient material—;~y in. on 
a side—must be left for the trimming operation on the 
stator, plus j4; in. on a side for the toothpick center, 
making a total of at least 1%4 in. on a side. In other 
words, this method of using the center from the stator for 
making the rotor punchings would in this case be feasible 
only if the air gap is 14 in. or more on a side, which as a 
rule is not the case on present-day alternating-current 
machines. 

When this method of making rotor punchings from the 
centers of the stators is used, it Is necessary to arrange 
a system whereby orders for stator and rotor punchings 
are placed with the punch shop at the same time. The 
saving that may be accomplished by the method described 
varies of course with the sizc of machine and other con- 
ditions. 
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“Development of Welding Process—In summarizing the 
development of the welding process, H. R. Smartley, Jr., ina 
paper read before the International Engineering Congress, 
states that It was early found that welds having a breaking 
strength equivalent to that of the metal itself could be pro- 
duced, but the sacrifice of elongation and reduction of area 
matertally lessened the apparent value of such welds. Present 
practice is directed toward securing a weld of good tensile 
strength, as compared with the strength of the plate, with 
high ductility, since thereby the service conditions are better 
fulfilled. 
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Punches and Dies for Making . 
TalKing-Machine Details 


By RosBert Mawson 


SYNOPSIS—In this article are shown some 
punches and dies of modern construction. They 
are made separate from the main body of the tool 
and attached with dowels and screu's, so that any 
necessary repairs can be made quickly and cheaply. 
The tools are all of the compound type, first 
ptercing and then blanking out the part. 


On page 450 are shown some of the jigs used by the 
Rex Talking Machine Corporation, Wilmington, Del., in 
manufacturing its machines. In this article are shown 
punches and dies used in producing other parts. Like 
those shown in the previous articles, they are good 
examples of high-grade small-tool design and manufac- 
ture. 

In manufacturing details for talking machines it is 
necessary that the parts be produced cheaply. Wherever 
it is possible and the pieces are of a suitable nature, 
punches and dies are used. If these tools are properly 
designed and made, the parts will be manufactured at a 
minimum cost and will be interchangeable. 

On some details the tool can be designed of the com- 
pound type. This style of punch and die enables the 
perforating or piercing of one part and the finish-blanking 
of another element in one stroke of the press. 

In manufacturing the punch and die it 1s advisable to 
make the various elements separate. For example, if the 
shank of the punch is made as a separate element, it 
may be of a cheaper material. The tool-steel punches 
should then be attached securely by means of screws and 


dowels. The base of the die is often made of cast iron, 
and the stripper plate and die are fastened to it. | 

The stripper may be made of machinery steel, using 
screws and dowels to hold it down in position on the dic 
bed. The tool-steel die element is inserted in the cast-iron 
die bed and is kept in position by means of setscrews or 
keys. By manufacturing the tools in this manner, if 
any of the parts break, it is easier to repair them than 
if they are of unit construction. 

This method of making punches and dies also Tends 
itself very well to a small strap, where the tools are only 
occasionally used. Under such conditions the shank of 
the punch and the bed of the die may serve for many 
operations. It is only necessary to make separate punch 
stripper plates and die elements, which are accurately 
located by similar dowel holes and attached by setscrews 
or other means. In the illustration are good examples of 
such punch and die design. 

The punch and die shown in Fig. 2 is interesting, as it 
illustrates the best method of blanking out a long piece 
with the smallest amount of waste. The punch and die 
shown in Fig. 4 illustrates the manufacturing of a gear 
with the holes and teeth cut completely. When such parts 
are made in this manner, the subsequent operation of cut- 
ting the teeth is obviated. As this is often a rather 
lengthy operation, requiring another machine, with its 
operator, on thin stock, the method illustrated is worth 
studying. 

The gears produced with the tools shown work suffici- 
ently well for the purpose for which they are used. This 
is done by placing the punch at an angle, as shown. 


FIG.2 


FIGS. 2 AND 2-A 


Operation—Slotting, piercing and blanking speed-regulator 
indicator, Fig. 1. The stock is fed into the die under the 
stripper, and the tool is made of the compound type. The 
slotting and piercing tools are set in advance of the blanking 
punch. The stock is thus slotted and pierced; and when it is 
fed forward to the second position, the punch is made to de- 
scend and the piece is blanked out to the desired shape. 


FIGS. 4 AND 4-A 


Operation—Slotting and blanking winding-pinion § gear, 
Fig. 3. The stock, which has been cut to the correct width, is 
fed in from the end. The compound punch pierces the slot of 


FIG.4 


FIG.6 


PUNCHES AND DIES FOR TALKING-MACHINE DETAILS SHOWN IN OPERATION 


the first blank. The stock is then fed along and the punch 
blanks out the gear. One strike of the press thus pierces out 
one blank and punches out a finished gear. 


FIGS. 6 AND 6-A 


Operation—Piercing and blanking intermediate gear, Fig. 
5. The stock, which has been previously cut to the correct 
width, fs fed into the end of the dle from the right, under the 
stripper. The first punch pierces the seven holes. When the 
stock has been fed forward against a stop pin, the second 
punch blanks out the gear. Teeth are cut on the periphery 
of the gear blank in a later operation. The gear is completed 
in two operations. 
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Determining Working Limits 
for Interchangeable Parts 
By J. C. P. Bove 


When determining working limits for interchangeable 
parts there are several important questions to be con- 
sidered, and on the answers depends success or failure. 

The first question is, How large can the limits be? 
Because from a manufacturing standpoint we know that 
the larger the limits the more economically we can pro- 
duce. Large limits allow tools to be used longer, and 
unskilled labor can be employed to greater advantage 
than when a higher degree of accuracy is required. Cut- 
ters, drills, reamers, etc., can be ground down further 
when the limits are large, and money will be saved in 
making the jigs, fixtures, dies and gages. 

In fixing limits we must consider the purpose the piece 
is to serve in the finished machine, and whether it need 
be a close fit in order to work to best advantuge. Many 
a piece has been given a certain dimension just because 
it has to be made some reasonable width or length within 
a sixteenth of an inch. In making an interchangeable 
part we should always, if at all possible, locate from the 
same point. The nature of the part may make it nec- 
essary to locate from an unimportant point. Still we 
must keep our limits low, because we use this side, hole 
or slot for locating purposes. We must determine what 
the errors and differences would be and what they would 
amount to if carried all through the subsequent opera- 
tions. We must make sure that even the extreme case 
would be acceptable with reference to every step in 
manufacturing. 

While it is not common practice, it would be well to 
give limits for the toolmaker’s use. Many a man has 
spent extra hours to make a fixture dead right when he 
might have made it in far less time had he possessed an 
idea of the degree of importance of that fixture. Give 
him limits in questionable points. It often saves a great 
deal of time, worry and money. 

Much depends on the system or rule followed in ex- 
pressing limits. Shall it be plus limits, minus limits, or 
both for the same figure? My experience has been that, 
with a few exceptions, the only safe way is to give a 
limit in only one direction, - 3 

If we have a hole to drill or bore into which another 
piece must fit, we should give a plus limit only, and there 
will never be a question about fit. The plece fitting in 
this hole, however, should have a minus limit. This is 
a simple example; and while it would not require extra 
time to fix a plus and minus limit in this case, there 
would be a much greater chance for mistakes, If, for 


. a s s e 2 
if a “plus or minus” limit were 8iven. We would then 


have for the hole 4 in. plus or minus 0.002 in. and for 
the plug 3.988 in. plus or minus 0.002 in. The plus 


comes to a combination of dimensions, 
Still there are cases where plus or minus limit is the 
only right thing to give—as, for instance, distances be- 
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tween holes. If the toolmaker bores his Jig and the cor. 
rect figure between holes is 6 in., allow a difference 
of 0.002 in. not only because that gives you a tolerance 
of 0.004 in., but also because the toolmaker does not know 
just which way he is going to be out a little, If you 
give this 6 in. plus 0.002 in. he will probably aim at 
6 in. plus 0.001 in. which will permit him to be out 
0.001 in. in either direction, 

The ideal time to determine limits is after all opera. 
tions have been laid out; but this is often impractical. 
So the man who puts on the limits should have a good 
knowledge of manufacturing methods, and even he may 
often have to change his limits for manufacturing rea- 
sons which were not evident at first. Close coéperation 
between the tool designer and the man designing the 
actual components of a machine is very much to be de- 
sired, and in following the rules laid down here one 
will be pretty sure to get things right. 
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A Simple Positive Clutch 
- By G. B. Oxuson 


The illustration shows a clutch used on the spindle and 
on the countershaft of a high-speed drilling machine, 
The original design called for cone type friction clutches, 
but on account of the small diameter they were not sat- 
isfactory. I also tried several types of expanding band 
clutches without success. | 

The clutch shown was then designed and has proved 
a complete success. It is made of a 3-in, diameter by 
#¥2-In. cast-iron body, cored to make it lighter and also 
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A POSITIVE TWO-SPEED DRIVING CLUTCH 


to assist in balancing. The driving pins A are of 1 
in. drill rod, hardened at the upper end, while the cia 
end is riveted into a piece B of igXq¥gx3-in. cold-rollec 
steel B, 

To change from one speed to another the center can 
C is pressed down and the whole center piece moved : ; 
wise to clutch into either pulley. The driving pin oe 
enters one of eight holes D in the pulley and the spring 
holds it in position. 
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Manufacturing 12-In. Shrapnel--I 


By Ropert Mawson 


SY NOPSIS—In these, the first authentic, articles 
describing the operations followed in manufactur- 
ing 12-in. shrapnel are shown not only photo- 
graphic tllustrations, but detailed drawings of the 
attachments to machines, jigs, fictures, gages and 
other necessary equipment. In the manufacture 
of this shell, owing to its size and the fact that it 
1s made from a solid bar, 1t was found that ordi- 
nary machine tools were not strong enough to take 
the cuts desired. Therefore, it was necessary either 
to add cutting-bar supports or to design special 
machine tools. This set of articles forms a 
comprehensive treatise on the making of this shell. 


The manufacture of the 12-in. shrapnel shell calls for 
many interesting methods, owing to its size and the accu- 
racy of finish demanded. These conditions ordinarily 
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would warrant the highest degree of mechanical thought 
and experience. When the problem must be tackled by 
either changing over present shop equipment or designing 
special machine tools without any precedent for guidance, 
the task becomes much more difficult. 

Owing to the fact that time was at a premium, tools 
already in service that could be used to perform any 
machining operation were utilized. On some operations, 
however, the strains set up were so enormous that one- 
purpose machines were designed, built and are being used. 

In Fig. 2 are shown samples of cach stage of manufac- 
ture from the blank cut to length to the finish-machined 
shell ready for filling and charging with the bullets, rosin 
and powder. A detailed illustration of the shell is shown 


in Fig. 1. The sequence of operations is as follows: 
Lay off ends of billet for center and center punch. 
. Square center and countersink. 

. Rough-turn and cut blanks to length. 

. Rough-bore. 

. Second bore. 

. Bore powder chamber and bore for diaphragm. 
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DETAILED ILLUSTRATION OF 12-IN. SHRAPNEL SHELL 


FIG. 2. 


VARIOUS STAGES OF 12-IN SHRAPNEL FROM ROUGH TO FINISHED SHELL 
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The blank is then held in the special chuck, Fig. 4, 
for the next operation, which is rough-boring to 514 in. in 
diameter. The boring bar, head and cutter for this opera- 
tion are shown in Fig. 5. The depth gage, which is of the 
pin type may be seen in Fig. 6. The bar is supported and 


Drill for 6, ¥ Capscrens 


THE BLANKS 


Machine Used—Bement-Miles lathe. using 12-in. width cutting- 
off tool. 

Special Fixtures and Tools—None. 

Gages—None. 

Production-—4 in 12 hours. 

Lubricant—Turn dry and use 50 per cent. lard oil and 50 per 
cent. kerosene oil when cutting off. 

Note—Between Grinding of Tool—Two 

Lathe operates at 6 r.p.m. with a feed ‘of 0.125 in. per rev. 

References—Fig. 3. 


FIG. 3. OPERATION 3. ROUGH-TURNING AND CUTTING ie 
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q7. Fit in diaphragm. 

8. Nosing. 

9. Turn inside form. 

10. Open end faced and thread cut to suit adapter. 


» K- 
11. Fit in adapter and turn part of outside and machine | W-----------/3f-—-------> Rae 
contour. lee aed erences ted 
12. Face back end and turn rest of body on outside. 
13. Turn channel and knurl. FIG. 4. HOLDING CHUCK FOR LATHE 
14. Force on copper band. 
aps ae Renee pOreneve guided through special clamps fitted on the lathe carriage. 
17. Remove plug, adapter bottom and adapter. A detail of this attachment is given in Fig. 7. 
18. Fit in spider to hold powder tube central. It will be ohserved that the guide clamp is fitted with 
19. Fill in bullets and rosin. ra > . . ag : : 
20. Remove spider, place on adapter, fill with bullets to ‘ ‘3 ae key that is set into a keyway machined in the 
required weight. boring bar, thus holding the bar from rotating. The 
ay eae eaaptse potion : outer end of the shell is supported by a steadyrest, a 
: with powder through powder tube. . me : : : r 1 
23. Fill powder tube with pellets. detail of which appears In Fig. 8. Fig. 9 shows the lathe 
24. Final weighing. set up for performing this rough-boring operation. A 
25. Screw in plug and grease ready for packing. diagrammatical view of the surface machined and man- 


The steel from which the blanks are made comes to ner in which the shell is held is given in Fig. 10. 
the works in billets averaging from 9 


to 12 ft. in length and approximately | a 

123, in. in diameter. Its chemical = ¢ | 

analysis is: Carbon, 0.47 per cent.; = % |) y 

manganese, 0.68 per cent.; phosphor- HN 

us, 0.022 per cent.; sulphur, 0.035 | £ > 3 

per cent. The physical analysis is:  é a for § Headless Boring Cutter 
Tensile strength, 90,000 to 110,000 * (#9) ]7~ oe ee Qh 


Ib. per sq.in.; elastic limit, 50,000; 
elongation, not less than 8 per cent.; 


: kK rr ~ 
‘ ’ 
Oa, | 
; 
‘4 
' 


and driven with a dog attached to Ys , 
the faceplate. A diagrammatical il- \ é aa 
lustration of this operation is shown See \ Gy, ee 
in Fig. 3. The bar is rough-turned to Carbon Stee! a + 
12; in. and cut into lengths of Boring Bar Chuck Rough Bottoming Tool 
about 2714 in., no gage being used. FIG. 5. DETAIL OF BORING BAR, HEAD AND CUTTER 


reduction of area, not less than 21 per Laie 

cent. For the operation of rough- | 

turning the outside of the billet and iy *K 

cutting’ the blanks to length, which oy : 

follows the centering operations, the Brr; : 

billet is held on the centers of a lathe oo s 
v 
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For the next operation the blank is held in a chuck 
similar to that in Fig. +. This operation is opening out 
the bored hole to 7.6875 in., using a boring bar like that 
in Fig. 5 and the head and cutter of Fig. 11. This tool 


take & Flat Paint. . 
a 
ey.) Sao 


Too! Stee! 


FIG. 6. DEPTH GAGE FOR ROUGH BORE 
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is fed into the shell to the same depth as the roughing 
cutter—2414 in. The cutter is then removed and the 
9.07-in. tool, Fig. 12, inserted in the same head. Thie 
cutter is then fed into the shell for approximately 16 in., 
measuring from the open end. 

The next operation—the sixth—is performed with the 
shell in the same setting on the lathe. The powder cham- 
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FIG. 10. OPERATION 4: ROUGH BORING 


Machine Used—Bement-Miles lathe. 

Special Fixtures—Steady rest, supports fur boring bar, boring 
bar, head and cutter. 

Gages—None. 

Production—One in 8 hours. 

Lubricant—“Exanol.” 

Note—Between Grinding of Tool—Average two shells. 

Note—Lathe operates at 30 r.p.m. and feed of 0.014 in. per 
revolution. 

References—Figs. 4, 5, 6, 7, 8 and 9. 
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FIG. 9. ROUGH-RORING THE SHELL 


SECOND BORING 


FIG. 17. OPERATION 
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ber is rough- and finish-bored with a bar similar to that 
in Fig. 5 holding the head and cutters, Fig. 13. The 
gage, Fig. 6, is for testing the depth of the bored hole. 
The machined contour of the powder chamber is measured 
by the gage shown in Fig. 14. 

The next suboperation is machining the surface to suit 
the diaphragm. A boring bar similar to the one in Fig. 
5 is used, holding a head like that illustrated in Fig. 11. 
The boring cutter appears in Fig. 15. The gage for 
testing this bored hole, so that the correct depth of 
powder chamher will be obtained, is illustrated in Fig. 16. 

The lathe employed in boring the powder chamber and 
machining for the diaphragm is shown in Fig. 17 and a 
diagrammatical view of the work in Fig. 18. Before thie 
thell is removed from the chuck, the front end is cham- 
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FIG. 12. 
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Roughing Cutter for 
Powder Chamber 


@UTTER AND CHUCK FOR POWDER CHAMBER 


FIG. 13. 


fered down for about 3 in., thereby facilitating the 
nosing-in operation, which follows. The shell at this 
stage is detailed in Fig. 19. 
For the nosing operation, for 7: 
which it is transferred to the ( 


blacksmith shop, the shell is en R a 
heated in a special crude-oil k MGR EL 
furnace, Fig. 20. It will be 
observed that the furnace is 
designed to heat four shells 
at once, and the approximate 
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FIG. 14. GAGE FOR POW- 
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BORING CUTTER FOR DIAPHRAGM SURFACE 


FIG. 15. 
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temperature is 1,600 deg. F. The average consumption 
of crude oil is 10 gal. per hr. 

The operation of inserting the diaphragm and nosing 
is given in diagrammatical form in Fig. 21. After a 


FIG. 16. GAGE FOR DEPTH OF POWDER CHAMBER 


shell has been heated to the desired temperature, it is 
gripped by tongs, as shown, and transferred by means of 
the truck to special dies attached to a steam hammer. 
The diaphragm, the manufacturing of 
which will be described in another ar- 
ticle, is then slid inside the shell. <A 
rod placed in the hole bored to receive 
the powder tube holds the shell 
squarely. 

In Fig. 22 is one of the shells 
held between a diaphragm in_posi- 
tion and the dies. The shell is then 
placed in the furnace and heated a 
second time. When the correct tem- 
perature is reached, the shell is placed 
between the dies of the steam hammer 
in a manner similar to that described. 
The tup of the hammer carrying the 
upper die 1s forced down on the end 
of the shell until the correct nosing is 
obtained. 

Fig. 23 presents a view of the steam 
hammer with a shell in position for 
being nosed and also illustrates the dies 
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FIG. 18. OPERATIONS 5 AND 6. SECOND BORING; POWDER 
CHAMBER AND SEAT FOR DIAPHRAGM 


Machine Used—Specially designed lathe. 

Special Fixtures—Holding chuck for shell. 

Gages—Depth and contour. 

Production—One in 7 hours. 

Lubricant—“Exanol.” 

Note—Average number of shells between grinding of tools— 
one. 

Lathe operates at 30 r.p.m. with a feed of 0.014 In. per revolu- 
tion. 

References—Figs. 4, 5. 6, 11, 12. 13, 14. 15, 16 and 17. 
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and the method used to attach them to the steam 
hammer. The dies, Fig. 24, are fed down on the heated 
shell until their horizontal edges meet, no gage being 


TABLE OF WEIGHTS FOR 12-IN. SHELLS 
Weight, Lb. 


Item 
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FIG. 20. VIEW OF NOSING FURNACE 
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used for testing the diameter, and the contour of the dies 
produces the desired shape. 

The nosing gang consists of four men, one of whom 
is the hammer man. One man handles the tongs for 
placing the shell in the furnace and also guides the blank 
between the dies under the hammer. After the correct 
contour has been secured, the shell is allowed to cool in 
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FIG. 21. THE NOSING OPERATION 


Machine Used—Niles-Bement-Pond 2,500 Ib. steam hammer. 

Special Fixtures Used—Crude-oil furnace heating four at once, 
special tongs for handling work, truck to convey shells to 
hammer, special] top and bottom dies and trucks to machin- 
ing department. 

Gages—Contour. 

Production—Steam hammer and four men, four shells per hour. 

References—Figs. 21, 22 and 23 


FIG. 22. FITTING IN DIAPHRAGM 


FIG. 23. 


DIES ON STEAM HAMMER FOR NOSING SHELL AND METHOD OF ATTACHING DIES 
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FIG. 24. DETAIL OF NOSING DIES 


the air; then it is returned to the machine shop for the 
subsequent operations. 

A vertical hydraulic press was modified and forming 
dies fitted for the nosing operation; but the steam ham- 
mer has been giving such good results that the press 1s 
not used. Tlowever, the press might be found. to be the 
better method on smaller shells. 
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Fixtures for Sword Bayonets 
By C. D. Corwin 


During the past summer the writer was called upon to 
design for rapidly milling sword bayonets several fixtures 
suitable for use on the Briggs high-duty miller. 

The bayonet is made from 7;x114-in. specially rolled 
steel stock, complying with specifications. The first op- 
eration after cutting to proper length is to clamp several 
pieces side by side and gang mill the tang and 11% In. 
of blade edge, to give the shape shown at A, Fig. 2. 

Four of these pieces are then clamped side by side in 
the fixture shown in Fig. 3, and the shape of the cut- 
ting edge is milled. It will be noticed that, as the work 
proceeds against the cutter, the profile pieces marked R 
slide over the rollers ZH, lifting the table P the proper 
amount to enable the cutter to give the correct shape 
to the bayonet. As soon as the point of the bayonet 
has passed the cutter a sufficient distance, a positive stop 
on the knee of the machine throws out the feed. 

The four blades are then removed by loosening the 
three nuts 7, and four new ones are put in and locked. 
The lever Z is then thrown over to the right, permitting 
the left end of the fixture table to swing downward suf- 
ficiently to give the cutter clearance above the blanks. 
A quick-return mechanism tripped by the operator causes 
the miller table to run to the left until auto- 
matically stopped at the correct position under the cutter. 
The lever Z is then thrown to the left, which raises the 
fixture table to the cutting position, whereupon the feed 
mechanism is engaged and the cut starts. The blanks 
after this cut appear as at B, Fig. 2. 

Two of the blades are then placed on the table of the 
fixture shown in Fig. +, at the left or No. 1 position, 
and a cut is taken on one side, changing the shape from 
a rectangle to that at (, Fig. 2. These two pieces are 
then shifted to pusition No. 2, Fig. 4, w') their shape 
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is changed from that at C to that at D, Fig. 2. All four 
cuts are carried on at the same time. The pieces then 
go from this fixture to a similar one with slightly dif- 
ferent table, where they are given the slope shown at £. 
Fig. 2. At the same time two other blades are milled 
from the section E to F, Fig. 2. 

The bayonet now has the sections shown at G, Fig. 2. 
with the blade tapering toward the point. Next, the 
hayonets are fitted for the hilt attachments and after- 
ward hardened and ground to a cutting edge. 

A description of the two types of fixtures may be of 
interest. In Fig. 3 at A is the knee of the Briggs miller. 
upon which the table B rides, being driven by a nut and 
feed screw, not shown. Fastened rigidly to the knee are 
two brackets C and D. These support the shaft #, upon 
which are pinned two roll carriers FP. 

Passing through the upper end of the roll carriers is 
a shaft G, with a head turned on one end. This shaft 
serves as the journal for the two rollers marked H, while 
its head forms the pin to which one end of the link 7 is 
attached. The link J is operated by the crank J keyed to 
the shaft K, which carries at its outer end the shifting 
handle LZ. A spring M serves to hold the handle Z se- 
curely in the running position and also prevents any small 
vibration. 

Two pins N serve as stops for the handle. When this 
is to the left, the link and centers are so arranged as 
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FIG. 1. MILLER ON WHICH THE SWORD BAYONET 
MILLING WAS PERFORMED 


to lock the mechanism. A raised boss on the bracket C. 
met by a boss on crank J, forms a rigid stop for the link 
while the cut is being taken. 

Mounted on the table at the right is shown a bracket 
O, definitely located in the center of the table and posi- 
tioned longitudinally by means of two tongues at right 
angles to each other and fitting into the grooves of the 
table. Through the bracket O passes the shaft Q, upen 
which the fixture table P can swing. At # are the two 
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profile plates of steel, which slide over the rollers H and 
are so shaped as to give the proper lift to the fixture table. 
At S is a bracket accurately positioned. It serves to take 
any side thrust, as well as to act as a guide for the fixture 
table. There are three bolts 7, threaded on one end to 
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CHANGES IN THE SHAPE AND SECTION OF 
SWORD BAYONETS 


FIG. 2. 


receive hexagon nuts and hold the blanks fast in posi- 
tion. 

In designing the fixture it was necessary to make three 
tables, each with its own profile plates, because the bavo- 
nets taper from near the hilt along the back edge toward 
the point, as shown at G, Fig. 2. 

In the fixture of type 1 the bayonets are held from the 
sides at three points and positioned from the tang end, 


Second 
Position 


DETAILS OF MILLING FIXTURES FOR 
SWORD BAYONETS 


Fig. 3—Edge ming fixture fitted with Type I table. 
Fixture for the flat sides 


FIGS. 3 AND 4. 


Fig. 4— 


while on tables of types 2 and 3 they are held down at 
the tang by means of two cam clamping handles, shown 
in Fig. 4. Each handle holds two bayonets, and the 
positioning is done by means of a pin fitting against the 
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tang projection. The clamping handles are made up as 
shown in Fig. 4, in which U is the handle proper, with 
its lower end forming a cam. 

All tables have ample troughs around them and two 
outlets with flexible hose connection to the tank at the 
base of the machine. This tank forms the reservoir for 
the cooling fluid, which is pumped to the cutters by means 
of a small twin-gear rotary pump driven from the feed 
shaft of the machine. 

The fixtures were so designed that one set of patterns 
answered for all castings except the two extra types of 
tables; and this pattern was made up of three pieces, 
so that with slight alterations it served for all fixtures. 
The profile plates, rollers and pins upon which any ap- 
preciable wear might occur were made of steel, hardened 
and ground. 

The successive cuts, changing the bayonet from a rect- 
angular shape to a sharp triangle, necessitated a little dif- 
ferent rest for each position of the blank and a slightly 
different profile plate. Otherwise, tables of types 2 and 
3 are identical. 


Machining Forged Fork Ends 
By E. V. THomas 


The ends of the drop-forged forks on Henderson motor- 
eveles are machined in the indexing lathe fixture shown. 
The crown of the fork is first machined out, as at A, in 
another machine. This hollowed-out crown is then used 
to locate by in the indexing fixture, where it is placed 
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FORGED FORKED ENDS 


over a locating plug. The sides of the fork rest between 
guides #2 and ( and are centered by setscrews in’ the 
guiding jaws. The entire forging is clamped in with 
the strap clamp D. 

The indexing part of the fixture is offset enough to 
bring each fork end in turn central with the lathe spindle. 
The lockpin for the indexing part may be seen at /#. As 
the weight of the forging and carrier is considerably 
to one side of the center of rotation, the counterweight 
F is used to balance it. Two three-jawed hollow mills 


are employed in the turret to machine the ends. One 
roughs the end, and the other gives a finishing cut. With 


one end finished as at G, the carrier is indexed and the 
end 71 brought in line with the hollow mulls. 
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Casehardening Small-Shop 
Steels--I]T 


By Joun H. Van DEVENTER 


SYNOPSIS—This article deals with the subject 
of quenching case-carbonized articles and with the 
heat treatment of such pieces to secure maximum 
toughness. Pack-hardening is discussed and also 
the casehardening of alloy steels and cast tron. 
A combinalion quenching tank for hardening and 
coloring 1s illustrated. 


All blacksmiths are by nature and training more or 
less experimenters, and very few have not some “secret” 
formula for accomplishing wonderful results in harden- 
ing. Cast-iron hardening has received a good part of 
their attention in this respect with varying degrees of 
success. While it has been an easy matter to make cast 
iron extremely hard on the surface—in fact, as hard as 
the hardest tool steel—no one has as yet found a way 
to add the element of strength to this hardness without 
which its use is limited to gages, templets and other 
things that do not require much strength. 

Some amusing results often accompany such experi- 
ments. One blacksmith of my acquaintance, who had 
vbtained very fair results with cast-iron hardening, was 
always searching for some chemical or compound to add 
to the quenching bath to make this “grip” the metal more 
forcibly. This “grip” is a noticeable thing in harden- 
ing cast iron; not only can you feel it on the end of 
the tongs, but when certain solutions are used, it be- 
comes so forcible as to make itself heard—making one 
think that a miniature torpedo was exploding beneath 
the surface of the water. I was passing through his 
blacksmith shop one day when a new mixture was being 
tried out. As soon as the blacksmith plunged the red- 
hot casting into the barrel containing this mixture, there 
was a violent explosion in which blacksmith, barrel, 
quenching mixture and casting were indiscriminately 
mixed. The experimenter picked himself up, felt of 
the various parts of his anatomy to see what was miss- 
ing and, finding himself intact, exclaimed regretfully: 
“Say, what a fine mixture that would be if you could 
only get a barrel strong enough to hold it!” I do not 
know what caused this explosion, but having seen it, 
can be sure that it happened and also that it put an end 
to the experimenting of this particular blacksmith, who 
afterward stuck to the tried and tested formulas. Prob- 
ably the heat of the casting was all that was needed to 
set up some powerful chemical reaction between the cle- 
ments in the bath. 

An old formula that has done good service in the 
matter of surface-hardening cast iron is as follows: To 
20 gal. of water add 1 pint of oil of vitrol, 2 pecks of 
salt, 4 Ib. of alum, 1% Ib. yellow prussiate of potash, 
1% |b. cyanide of potash and 1 Ib. saltpeter. This bath 
can be kept in a covered wooden barrel. The casting is 
heated cherry-red and then plunged into this bath, which 
hardens its surface. Sometimes it is necessary to repeat 
this performance two or three times to get the surface 
sulliciently hard. 


The quenching tank is an important feature of appara- 
tus in casehardening—possibly more so than in ordinary 
tempering. One reason for this is because of the large 
quantities of pieces usually dumped into the tank at a 
time. One cannot take time to separate the articles 
themselves from the casehardening mixture, and the 
whole content of the box is dropped into the bath in 
short order, as exposure to air of the heated work is 
fatal to results. Unless it is split up, it is likely to go 
to the bottom as a solid mass, in which case very few of 
the pieces are properly hardened. A combination cool- 
ing tank is shown in Fig. 1. Water inlet and outlet 
pipes are shown and also a drain plug that enables the 
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COMBINATION COOLING TANK FOR 
CASEHARDENING 


FIG. 1. 


tank to be emptied when it is desired to clean out the 
spent carbonizing material from the bottom. A _ wire- 
bottomed tray, framed with angle iron, is arranged to 
slide into this tank from the top and rests upon angle 
irons screwed to the tank sides. Its function is to catch 
the pieces and prevent them from settling to the tank 
bottom, and it also makes it easy to remove a batch of 
work. <A bottomless box of sheet steel is shown at C. 
This fits into the wire-bottomed tray and has a number 
of rods or wires running across it, their purpose being 
to break up the mass of material as it comes from the 
earbonizing box. 

Below the wire-bottomed tray is a perforated cross- 
pipe that is connected with a compressed-air line. This 
is used when casehardening for colors, The shop that 
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has no air compressor may rig up a satisfactory equiva- 
lent in the shape of a low-pressure hand-operated air 
pump and a receiver tank, for it is not necessary to use 
high-pressure air for this purpose. When colors are de- 
sired on casehardened work, the treatment in quenching 
is exactly the same as that previously described except 
that air is pumped through this pipe and keeps the water 
agitated. The addition of a slight amount of powdered 
cyanide of potassium to the packing material used for 
carbonizing will produce stronger colors, and where this 
is the sole object, it is best to maintain the box at a dull- 
red heat. 

The old way of casehardening was in nine shops out 
of ten to dump the contents of the box at the end of the 
carbonizing heat; in fact, this plan still exists in many 
shops that should know better. Later study in the struc- 
ture of steel thus 
treated has caused a 
change in this pro- 


A Untreated Stes dure, tl of 
Fi rena and hia cedure, the use 
Q/570020% Carbon automobiles and al- 


loy steels probably 
hastening this result. 
The diagrams repro- 


Carbonized at 1700 Deg. F 
Quenched in Water 


AMERICAN MACHINIST 


{ ase 80% 10 90% Carbon 
salad and brittle 


70d ard 
Oe Dae Te On 


= ane hardened on 
Carbonizing Heat 


duced in Fig. 2 show 
why the heat treat- 
ment of casehardened 
work is necessary. 
Starting at A with 
a close-grained and 
tough stock, such as 


Reheated to 1750 Deg. F 
Quenched in Water 


ordinary machinery 


Case 80% 10 90% Garbon steel containing from 
Case brittle ard 15 to 20 points of 
é pk nee carbon, if such work 
Tough. OB %t0 Q20% is quenched on a car- 
2 bonizing heat, the re- 
Reheated to refine the Core 

OD wc -7 sult will be as shown 
Quenched in Water? at B. Here we have 
Cae es a core that is coarse- 
sad ecllaeielal aie and brittle 
Core fine grained oi and an outer case 

Socgh BEIGE Coton ; 
D that is fine-grained 
Reheated and hard, but is 

hen the Case : : 

—_ likely to flake off, 
owing to the great 
FIG. 2. WHY HEAT TREATMENT :; . 
OF CASEHARDENED WORK difference in struc 
IS NECESSARY ture between it and 
the core. Reheating 


this work beyond the critical temperature of the core re- 
fines this core, closes the grain and makes it tough, but 
leaves the case very brittle; in fact, more so than it was be- 
fore. This is remedied by reheating the piece to a tempera- 
ture slightly above the critical temperature of the case, this 
temperature corresponding ordinarily to that of steel hav- 
ing a carbon content of 85 points. When this is again 
quenched, the temperature, which has not been high 
enough to disturb the refined core, will have closed the 
grain of the case and toughened it. Thus, instead of 
but one heat and.one quenching for this class of work, 
we have three of each, although it is quite possible and 
often profitable to omit the quenching after carbonizing 
and allow the piece or pieces and the case-carbonizing 
box to cool together, as in annealing. Sometimes an- 
other heat-treatment is added to the foregoing, for the 
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purpose of letting down the hardness of the case and 
giving it additional toughness by heating to a tempera- 
ture between 300 and 500 deg. Usually this is done in 
an oil bath. After this the piece is allowed to cool. 

It is possible to harden the surface of tool steel ex- 
tremely hard and yet leave its inner core soft and tough 
for strength, by a process similar to casehardening and 
known as “pack-hardening.” It consists in using tool 
stecl of carbon contents ranging from 60 to 80 points. 
packing this in a box with charred leather mixed with 
wood charcoal and heating at a low-red heat for 2 or 3 
hr., thus raising the carbon content of the exterior of the 
piece. The article when quenched in an oil bath will 
have an extremely hard exterior and tough core. It is 
a good scheme for tools that must be hard and yet strong 
enough to stand abuse. Raw bone is never used as a 
packing for this class of work, as it makes the cutting 
edges brittle. 


CASEHARDENING TREATMENTS FOR VArious STEELS 


Plain water, salt water and linseed oil are the three 
most common quenching materials for casehardening. 
Water is used for ordinary work, salt water for work 
which must be extremely hard on the surface, and oil 
for work in which toughness is the main consideration. 
The higher the carbon of the case, the less sudden need 
the quenching action take hold of the piece; in fact, 
experience in casehardening work gives a great many 
combinations of quenching baths of these three materials, 
depending on their temperatures. Thin work, highly 
carbonized, which would fly to pieces under the slightest 
blow if quenched in water or brine, is made strong and 
tough by properly quenching in slightly heated oil. It 
is impossible to give any rules for the temperature of this 
work, so much depending on the size and design of the 
piece; but it is not a difficult matter to try three or 
four pieces by different methods and determine what is 
needed for best results. 

The alloy steels are all susceptible of casehardening 
treatment; in fact, this is one of the most important heat 
treatments for such steels in the automobile industry. 
Nickel steel carbonizes more slowly than common steel, 
the nickel seeming to have the effect of slowing down 
the rate of penetration. There is no cloud without its 
silver lining, however, and to offset this retardation, a 
single treatment is often sufficient for nickel steel; for 
the core is not coarsened as much as low-carbon ma- 
chinery steel and thus ordinary work may be quenched 
on the carbonizing heat. Stcel containing from 3 to 31%4 
per cent. of nickel is carbonized between 1,300 and 1,400 
deg. F. Nickel steel containing less than 25 points of 
carbon, with this same percentage of nickel, may be case- 
hardened by cooling in air instead of quenching. 

Chrome-nickel steel may be casehardened similarly to 
the method just described for nickel steel, but double 
treatment gives better results and is used for high-grade 
work. The carbonizing temperature is the same, between 
1,300 and 1,100 deg. F., the second treatment consisting 
of reheating to 1,400 deg. and then quenching in boiling 
salt water, which gives a hard surface and at the same 
time prevents distortion of the piece. The core of chrome- 
nickel casehardened steel, like that of nickel steel, is 
not coarsened excessively by the first heat-treatment, and 
therefore a single heating and quenching will suffice for 
ordinary work. 
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Device for Filling Wristpins 
for Casehardening 


By KE. V. ALLEN 


The wristpins in the pistons of the motors on Hender- 
son motorcycles are approximately 1% in. in diameter and 
21% in. long, with a hole through them lengthwise. They 
are made of mild steel and pack-hardened. 


To prevent 


FIG. 1. DEVICE FOR REMOVING CLAY 


the hardening of the inside of the pins, the holes are 
filled with a clay mixture. As the inserting of this clay 
bv hand took considerable time, a filling device was made, 
which is shown in Fig 2. 

The clay mixture is placed in the pointed holder A 
and is squeezed out through the nozzle by screwing down 
on the handwheel B. The pin to be filled is placed at 
(and brought up snugly to the nozzle by the screw D. 
To facilitate the insertion and removal of the pins in 
the locating V-block, finger spaces are cut in the block 
at FE and F on each side of the pin. 

One filling of this device will suffice for a large num- 
ber of pins, and no trouble is experienced in having air 
spaces left inside the pin or in having the clay fall out, 
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FIG. 2. DEVICE 
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as is frequently the case with that put in by hand. A 
latch device makes it possible quickly to remove the 
plunger for refilling. 

After the pins have been hardened, the clay is punched 
out with the contrivance shown in Fig. 1. The pin is 
placed at A, and the plunger B is rammed into the hole 
by the weight C, the clay being forced out through a hole 
in the outer end of the block 7). 

~ 
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Special Chuck- Jaw Supports 


In chucking motor-cylinder castings on a Bullard 
machine the Caille Perfection Motor Co., Detroit, Mich., 
uses special extension chuck jaws. These, as shown, ex- 
tend up so high that, unsupported, they would spring. 


SPECIAL CHUCK-JAW SUPPORTS 


This difficulty ‘is remedied by using a cast-iron support- 
ing bracket A. After the chuck Jaws have been run in to 
the work, the serews B and C are screwed in to back up 
the end of the chuck jaws, thus avoiding chatter. 

Employment Managers’ Problemsx—The selecting, hiring. 
training and promotion of workers as a phase of industrial 
Management was considered by an “employment managers’ 
conference," called as a preliminary to the ninth annual 
convention of the National Society for the Promotion of 
Industrial Education. In the official announcement of the 
conference the following significant comment was made: It 
has been found that only a few employers have “blue-printed” 
the jobs which were being filled in such a way as to bring 
about a fair selection of competent workers, More friction, 
waste, disatfection and ill will are probably bred in the failure 
to give this subject the thought that it requires than come 
from almost any other source. The conference emphasized 
that the “overturn” in working forces of industrial plants 
each year constitutes a positive waste. 
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Inclined Plane in Tool Design 


By Watrer G. Groocock 


SYNOPSIS—These interesting applications of 
the wedge, or tnclined-plane, principle to the 
design of tools for cutting metal show what a 
useful method this is of securing short movements 
with considerable power. The wedge, or incline, 
ty in fact one of the fundamental principles of 
mechanics, and it ts dificult to find a tool or 
muckine that does not utilize {tf in some way. 


The use of the inclined plane as a means for moving a 
cutting tool is not a new idea. The principle is used quite 
frequently in machine-too] design, as for instance in the 
ordinary taper-turning attachments for both center and 
Then there are such special cases as the 
tangent bar used on ordnance work for rifling and also 
for making slight changes in the lead of screws, as in the 

Another 
variation of the tangent bar is found on the Loewe 
relieving lathe for correcting minute differences in the 


turret lathes. 


case of the Holroyd screw-milling machine. 


Sear ratio of the relieving train of gears, 


But while all these particular cases are interesting, 
this article refers to those adaptations of the principle that 
threading and recessing bars 
and to such taper-turning tools as are self-contained. I 
have had, both as tool maker and designer, many such 
tools pass through my hands, and a few of them may 


apply directly to boring, 


demonstrate the possibilities of various types, 


The bar shown in Fig. 1 was designed for use on a 
1s particularly useful either for 
recessing or threading holes and is shown adapted to 


boring machine. It is 


both these classes of work. As drawn, it was intended 


for use as a “stump bar”-—that is, a bar with its outer 
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FIG. 1. BORING BAR FOR USE ON BORING MACHINE 


end unsupported. In Fig. 1, B is the bar proper, which 
is threaded at A to fit into an adapter on the nose of the 
boring-machine spindle. 

It may of course be made with a cone instead of a 
screw. But as a stump bar, if fitted with a cone instead 
of a screw and particularly when used for screw cutting, 
it must be secured to the machine spindle either by means 
of a key or a draw-bolt. 


The end of the main bar, opposite the chuck of the 
boring machine, is threaded to fit the retaining collar M ; 
this collar being fastened in position by a pin. The rod 
C is threaded at the end to fit the nut V , which is retained 
i position by the collar Mf - The nut is moved by means 
of the knurled collar kK, and graduations on this collar 
In conjunction with a zero line on the face of the collar 
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FIG. 2. DETAILS OF BORING DETAILS 


‘Mf form a ready means by which the cut can be accurately 
gaged. In other words, the adjustment of the cut is 
micrometric. 


point, and as a result, the depth of the cut will be fixed. 
When locknuts are used as stops, the tool should be in 
the opposite side of the tool box from that shown in 
Fig. 1. Dimensioned details of this bar are given in 
Fig. 2, each detail bearing the same letter as in the 
description. 

A bar designed for recessing under the drilling machine 
and used through a bushing in a drilling jig is shown in 
Fig. 3. Obviously it would be equally useful in a boring 
machine where an outer support was necessary, if it was 
made longer. In use, this bar came into operation for 
putting in a recess after a hole was drilled, and it was 
followed by a reamer that completed the job. 

While this bar is in principle similar to that shown 
in Fig. 1, it differs from it, inasmuch as the cut is put 
on from the opposite end. Here A is the main bar 
and B is the actuating bar that moves the tool box. The 
bar B is moved by means of the nut N, which is knurled 
on its outer diameter. This nut engages with a left-hand 
thread on the outside of the main bar A, and by means 
of a groove (@ it moves the pin P along a slot in the 
main bar. As the pin P is driven into the actuating 


548 AMERICAN 
bar, it follows that when the nut V moves, the tool moves 
also. It will be readily seen that when the bar revolves 
in the drilling machine, if the nut N is held by the 
operator and prevented from turning, then the screw, 
being left-handed, will carry the actuating bar downward, 
thus putting on a regular feed to the recessing tool as 
long as the nut is prevented from turning. By fastening 


FIG. 3. RECESSING BAR FOR DRILLING MACHINE 
the collar D at some definite 
recess can be gaged as to depth to close limits, if desired, 
because the nut, striking the locking collar D, will slip 
through the operator’s fingers, thus stopping the feed. 
By reversing the drilling machine and again gripping the 
nut the tool is withdrawn from the recess. 

A bar designed for threading work on a boring machine 
that was not fitted with a lead screw is shown in Fig. 4. 
Here the principle used for moving the chaser is similar 
to that of previous examples. The main bar 4 was 
threaded on one end to act as a guide screw when running 
in a thread bush. The inclined plane for moving the 
chaser was cut on one side of bar B and acted directly 
on the chaser, 

This bar B is moved by means of the sleeve C, which 
is free to rotate between the two collars D and E. The 
inside of sleeve ( js threaded and engages with nut LV, 
the inner bore of which js a sliding fit on the main bar A, 

The nut NV is connected to the actuating bar B by 
meaus of the‘pin P. This pin works along a slot in the 
main bar and thus prevents nut NV from turning. 

Consequently, when the sleeve C is turned, the nut N 
and the bar B are moved longitudinally according to the 
direction in which the sleeve C is turned. The collar D 
being graduated and the sleeve C’ having a zero line, it 
follows that any desired cut can be had with exactness, 
When this bar is used on a boring machine, the machine 
is disconnected from the feed gear, thus leaving the 
longitudinal control of the bar to the guide screw. 

In the illustration this bar is shown as it was designed, 
with the guide screw integral with the bar, suitable for 


point it follows that the 


FIG. 4. 


THREADING BAR FOR BORING MACHINE 


thasing a double thread jin brass. 
the guide screw would be made as a sleeve, in which case 
the bar would be adaptable for any pitch of screw. 

_ When cutting an interna] thread up to a shoulder, 
It is imperative that either the bar shall stop revolving 
at a given position or that the tool shall be rapidly 
withdrawn. Stopping a boring machine almost instan- 


For general] purposes 


‘rotating while the bar still revolves, then the tool 
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taneously, at a given position, is not easy, 
if the tool can be quickly withdrawn, it is 
the safer method. Apart from this, 
of the tool saves time. 

A bar that will give this quick withdrawal is shown in 
Fig. 5. The main portion of the bar A fits into the 
spindle of the boring machine or is attached to the lathe 
spindle. It is bored to take the actuating bar B and is 
also counterbored and threaded at C' to take a supple. 
mentary bar. These supplementary bars can be made 
elther as shown in Fig. 6 for small work, in which case 
the actuating bar B engages directly with the tool, or 
as shown in Fig. 4, where the actuating bar is divided so 
that two inclined planes P engage with the tool box T. 
With regard to the type shown in Fig. 6 the writer has 
made such a bar to work in a ]-in. hole. It is this 
adaptability in conjunction with the quick withdrawal 
that makes this type of bar, Fig. 5, so useful. 

Referring again to Fig. 5, D is a sleeve that fits on the 
main bar A, being free to move longitudinally between 
the solid collar # and the adjusting nut F. This sleeve 
D is coupled to the actuating bar B by means of the 


Accordingly, 
undoubtedly 
the quick withdrawal 
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FIG. 5. QUICK-REVERSAL BAR 
pin P. This pin is allowed longitudinal movement 
within the limits of the slot 8 in the bar A. The pin P 
Is screwed into one side of the sleeve D and projects on 
the other side so as to engage in a spiral slot formed 1 
the quick-return sleeve @. Keyed to the outside of sleeve 
Q is the small -handwheel H, and both are prevented by 
collars 2 and J from moving in a longitudinal direction. 

The sleeve Q is shown again for clearness in Fig. 8, and 
T is the spiral slot into which pin P of Fig. 5 projects. 
The smaller the angle this spiral slot makes with the axis 
of the bar the more rapid the withdrawal of the tool, but 
for easy action it should be about 45 deg. 

It will be clear that if the handwheel is prevented from 


actuating the bar B will he forced forward—by the la 
working in the spiral slot of the bushing Q—and . 
threading tool will thus be rapidly withdrawn. The 
boring machine is reversed and the bar run back to the 
starting point. The machine is then stopped and another 
cut is put on as follows: 
The handwheel is turned in the direction of the machine 
rotation until the sleeve D strikes the adjusting ss 
F. This collar is screwed on to bar A and is ene 
on the periphery. The sleeve D has a zero line i 
coincide with these graduations, and consequently we ¢ 
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advance the tool by any desired amount. The inclined 


plane on the actuating bar is 1 in +, and the adjusting 


collar F is threaded 5 threads per inch and divided on 
the outside into 50 graduations, 


through one of these graduations will advance the tool 


0.001 in., equal to 0.002 in. in diameter of work. After 
the collar F is moved—toward the boring-machine spindle 
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to advance the cut—the sleeve D should be moved up to 
it by the handwheel and the machine started to take 
another cut. 

Although it takes some time to describe the operation 
of putting on a cut, it is in reality particularly rapid. Ag 
designed, there is no fear of accident, for should the 
handwheel be accidentally touched while the bar is 
revolving, it will only withdraw the cut. To prevent a 
too easy withdrawal—such as might be due, for mstance, 
to the inertia of the handwheel in starting up the bar— 
a brass screw K, working in a flat-bottom groove, vives 
a ready and adjustable means of applying a retarding 
force, | 

I have no knowledge as to who originated the idea of 
a quick withdrawal, as described, but I am prepared to 


RECESSING TOOL FOR AUTOMATICS 


FIG. 9. 


give the credit to one of the late foremen at the Woolwich 
arsenal, where a number of variations from the one 
described have been in use for probably more than 20 
years. It is a good idea, whoever originated it, and 
capable of many adaptations. It is particularly useful on 
ordnance work, where cheap production is so seldom 
atudied. 
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An interesting Variation will be found in the next 
example—a recessing tool used on the automatics for 
fuse parts—shown in Fig. 9. This consists of a smal] 
compound slide A and B mounted on the stem (, which 
is turned to fit the turret of the machine. 

The tool bar D ig secured into the cross-slide A, on 
the front of which is fastened a hardened rubbing ring. 

Mounted on top of slide A is a bar 
carrying the stud P, This stud: en- 
gages with an inclined slot 8 cut into 
the stem ©. The action of this re- 
cessing tool is as follows: 
When the turret moves forward, the 
| ‘ring #& comes into contact with the 
| face of the work, thus preventing the 
slides from moving forward; the rela- 
tive movement between the slide B 
and the stem ( is such that the slide 
A and the tool are forced toward the 
work by means of the pin P working 
in the slot § When the recess Is com- 
plete, the backward motion of the tur- 
ret allows the springs to return the 
slides to their starting point, thus with- 
drawing the tool. The tool, although 
. faulty in design, did well on small] 
work. Proportionality in design may be all right in some 
cases, but it failed here when we attempted to make a 
similar tool for a larger job. The trouble was that the 
slides jammed. Undoubtedly, this was due to the fact 
that the inclined plane was too far away from the slide 
carrying the tool. With a | ight cut—that Is, for a narrow 
recess—this never gave trouble; but with a wider recess- 
ing tool, things happened. However, we got over this 
trouble as follows: 

The bar carrying the stud P (a roller in the larger 
tool) was fastened to the top of the stem C, and the 
inclined slot (into which P engaged) was cut into the 
top of the cross-slide A. By this means heavy cuts were 
taken without any tendency of the slides to bind. 

For heavy recessing work, the type of bar shown in 
Fig. 10 has much to recommend it for all cases to which 
it can be applied. Here the bar A is slotted at the end, 
and the inclined plane P is formed on one side of the 
slot. This plane engages directly with the recessing tool 
that is carried in the supporting bushing B. The 
distance from the tool to the flange on bushing B governs 
the position of the recess in the work. To take the 
pressure of the cut, a driving key A’ is let in and secured 
to the bushing &, passing through a slot in the bar A, 
At the end of this bar a collar @ ties the open ends 
together and incidentally acts as a stop against which the 
spiral spring pushes the bushing B when the tool is 
withdrawn by the turret, 

In action the turret moves forward, taking the hardened 
bushing RB into the already bored hole until the flange 
of the bushing B meets the work. As the turret still 
goes forward, the tool is forced into the work and the 
recess 18 formed. The strip S on the bushing B may 
be at any convenient position and.acts as a pilot while 
the tool is cutting. When the turret recedes, the spring 
keeps the bushing B pressed against the work until] the 
tool is withdrawn. For the sake of clearness, bar A and 
key K are shown again in Fig. 11. We have used this 
type on several occasions and have always found it both 
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cheap and efficient. The illustration shows it in the 
turret of a Potter & Johnston automatic. 

There is one other example that should be shown, both 
because it is interesting and also because the type possesses 
infinite possibilities. It is particularly applicable to tools 


FIG. 10. BAR FOR HEAVY RECESSING WORK 


for turning or boring tapers from the turret of the larger 
type of automatic lathe. The one shown in Fig. 12 is 
one of several I have made for this class of work. As 
shown, it is adapted to the 7-A Potter & Johnston lathe 
for turning the clutch portion of a petrol-motor flywheel. 

It consists, in the main, of a steel casting A that is 
turned at one end to fit into one of the turret tool blocks 
of the machine. The other end of the casting A forms 
a pair of guides on which the sliding tool holder B 
works. The sliding tool holder is controlled by means of 
a hardened roller R working along the slot S of the 


Section B-B 


Section CC 


FIG. 11. DETAILS OF HEAVY RECESSING TOOL 


rectangular control bar D. This control bar works along 
@ groove machined in the main casting A, being retained 
in position by the rod # and the plate P. Attached to 
the end of the control bar D is the hardened pusher ring 
H, which is bored out to slide freely on the pilot bar G. 

A spiral spring on the pilot bar exerts a pressure 


between the turret and the pusher ring H. In the 
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illustration the tool is shown just about to start cutting, 
and it will be obvious that as the turret moves forward, 
carrying the tool, the pusher ring H, being in contact 
with the pilot bushing of the machine, cannot move. 
Consequently, the contro] bar D also remains stationary; 


te 


' 
ted s Pe 


FIG. 12. BAR FOR BORING TAPER PLUGS 


and as the tool is fed forward by the turret, it is also 
pulled downward by means of the roller R and the slot S. 

When the turret recedes, the spring keeps the ring R 
in contact with the pilot bushing until the locknuts 4 
come into contact with the stem of the bar. This limits 
the outward stroke of the control bar. The bracket 
was bolted to the main bar A and also to the turret tool 
block, thus materially helping to stiffen the bar in action. 
This bracket could of course be made integral with bar 
A, but in this case it was made separate, for simplicity. 

3 
College Military Training 

Identical bills have been introduced into the United 
States Senate and House of Representatives providing 
for the extension of the military training now given In 
land-grant colleges and some other civil educational insti- 
tutions and for the establishment of military instruction 
in such additional institutions as elect to come under the 
provisions of the bills. The prime object of the proposed 
legislation is that of building up a reserve of trained 
officers available for officering volunteer forces in case 
of war. The plan of the proposed legislation will accom: 
plish this object at a minimum cost to the nation & 
will, at the same time, provide an element of discipline 
and training of great value in civil life. ae 

The members of the committees of the five eae 
societies who have prepared these bills earnestly req) 
that the members of the various national nee 
societies send personal letters or telegrams to their é . 
vidual senators and representatives worded mn fo 
follows: “I urgently request you to support and eo ae 
the plan covered by Bill S-3946, introduced by ae tive 
Pomerene, and H. R. 10845, introduced by Represeb ning 
Gard, providing for the extension of military tral 
in civil educational] institutions.” 
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Increases and Decreases of Machine 
Tool Exports 


By Lupwic W. ScHMIDT 


SYNOPSIS—A study of the percentage tncreases 
and decreases of machine-tool exports from the 
United States, Germany and England for the 
normal years 1910 to 1913. The American show- 
ing ts quite satisfactory, giving many striking 
increases and only a few decreases. 


Generally speaking, the machine-tool builder rather 
follows than leads the industrial development of his 
market. Machine tools are constructed according to the 
needs of the user, and constructive energy finds its 
greatest incentive from the progress made in other 
industries dependent upon the use of metal-working 
machines. This at least is the case in countries where 
competition exists and where, consequently, industrial 
production is forced to keep going ahead or perish. It 
is therefore no surprise that the American machine-tool 
industry has made rapid progress, having as its immediate 
customers industries well known for their progressiveness. 

It is a generally recognized fact that American machine- 
tool makers have been able to build certain classes of 
machine tools superior to those of the same class made 
in Europe. This superiority is shown mainly in machines 
built for turning out large quantitics of a certain article 
with a minimum of manual labor. It is further claimed 
for the American machine that it will do more exact work 
than the competing European machine and that it will 
be as a rule of greater durability. It is not my intention 
to inquire into the rights or wrongs of such contentions, 
which are of a purely technical character, but rather to 
study their economic effects. 


QuANTITY PropUCTION DOMINANT 


Quantity production is now recognized practically every- 
where. Germany has made enormous progress. It has 
been taken up in England and France, and only the 
less industrial districts in Europe are still confining 
themselves to the older methods. It has been reserved 
to the American constructor to build many of the leading 
machine tools necessary for such a development; and it 
is an astonishing fact that, notwithstanding the great 
progress machine-tool construction has made elsewhere, 
this country has still kept abreast in many ways. 

One reason for this may be found in the general 
national American trend toward the new, which during 
some period of the American economic life suddenly 
evidenced itself strongly among machinery users. The 
rapidly changing demand, the lack and expensivencess 
of labor and the general high pressure under which 
American industries are carried on may have added as 
well to this development, which has ultimately brought 
American machine-tool builders to the top of their pro- 
fession. 

Foreign visitors, well connected with the machine- 
building industry in the old world, have frequently 
pointed out the general uniformity of equipment in the 
modern American machine shops. There is a tendency 
to use only the most recent machine tools. Even in 


small repairing plants one notices an abundance of 
modern machines, which astonishes the foreign visitor 
who knows how primitively similar places are furnished 
in other countries. This desire of the American machine 
user to have always the most modern and, as he hopes, 
also the most efficient machines of course brings the 
American machine-tool builder a very large number of 
customers. Consequently, he builds his machines in 
correspondingly large quantities. 

We have therefore in the United States a highly devel- 
oped machine industry, worked on a very efficient basis 
by the latest machinery, supported by a machine-tool 
industry that will readily take up every hint coming 
from the market. This condition, while tuning up the 
machine-tool industry to a high pitch of efficiency and 
constructive ability, has also limited it to a certain grade 
of machines—a limitation that, however, has produced 
many of the best and most suitable machine tools. The 
same system has slowly crowded out minor grades of 
machine tools, for which little or no demand has been 
left. The building of such machines, therefore, has in 
general become unprofitable as far as the American market 
is concerned. 


DESIGNING FOR SPECIAL MARKETS 


While machinery construction in this country has been 
developed according to the conditions in the home market, 
in other countries, especially England and Germany, a 
new competition has grown up. European machine-tool 
constructors began to strike out in a different direction. 
Machine tools are constructed in large numbers to meet 
a demand for a machine of lesser efficiency than that 
required by the American user, but also cheaper in price. 
Those machines are selling well in their own markets and 
have found an active support in others. American con- 
structors will do well to watch this movement, so as not 
to be overtaken by it if it should become predominant. 
The fact is that, while American machine-tool construc- 
tors have limited their designs to certain well-defined 
fields, the European industries are frquently building 
machines that are more suitable for foreign trade than 
are the American. 

It must not be forgotten, however, that the market 
has changed as well during the last few years. The 
American machine-too] industry may not have reached 
all the markets possible, but the progress made during 
recent years in all the countries which are able to buy 
in large quantities is quite satisfactory. 


CoMPARATIVE STATISTICS OF AMERICAN TRADE 


After we have heard a good deal in the press and else- 
where about the inefficiency of American export methods, 
as well as about the unsuitability of the goods exported 
by this country (wherefore, as a rule, the example of 
England or Germany is held up before our eyes), the 
result of the following inquiry may be something like a 
shock to many. To prevent any possibility of using periods 
of unusual economic activity in this case, the figures of 
1914 and later are excluded from the statistics and only 
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those relating to 1910 to 1913 are taken. They show 
that in 16 of the leading markets the American machine- 
tool imports have increased more rapidly than those of 
England or Germany. To take at first the European 
field, figures are given for Belgium, France, Germany, 
Great Britain and Russia. 


- EXPORTS OF MACHINE TOOLS FROM THE UNITED 
porte STATES, GERMANY AND ENGLAND 


To Belgium 

United States Germany England 

Exported during 1910..... $162,529 $898,000 $112,945 

Erctca dure 1913..... $786,679 $1,650,000 $160,640 

Total, 1910-13........... $1,992,906 $4,450,750 $570,475 

Difference, 1910 and 1913. +$624,150 +$742,000 +$47,695 

Percentage of difference... +384.02 +82. 83 +42.21 

Sold during 1914......... $552,531 sg... $86,865 

To France 

Exported during 1910..... $691,480 $1,452,000 $363,030 

Exported during 1913..... 31,936,908 $3,131,500 $710,635 

Total, 1910-13........... $1,859,100 $8,814,500 $1,778,895 

Difference, 1910 and 1913. $1,245,428 +$1,679,500 3 +347,605 

Percentage of difference. . +180. 11 +115.66 +95.75 

Sold during 1914......... $1,771,525  ....... $164,855 

To Germany 

Exported during 1910..... $1,804,682 «....... $117,355 

Exported during 1913..... $3,175,188 ....... $229,990 

Total, 1910-13........... $10,456,966  ..... oF $718,780 

Diffcrence, 1910 and 1913. +$1,370,506  ....... 4+3112,635 

Percentage of difference. .. +75.95  ....... +95.97 

Id during 1914......... $2,167,240 sees $91,450 

To Great Britain 
Exported during 1910... .. 31,362,965 $623,250 The American fig- 
Exported during 1913..... $3,417,655 $1,450,000 ures for 1914 relate to 
Total, 1910-13........... $9,766,417 $3,597,000 the 12 mos. from July 
Difference, 1910 and 1913. +$2,054,690 +$826,750 1, 1913, to June 30, 
Percentage of difference... +150.75 +132.65 1914: those for ing- 
Sold during 1914......... $3,178,630 ....... land and Germany re- 
late always to the cal- 
endar year. 
To Russia 

Exported 1910........... $234,776 $1,687,000 $135,380 

Exported during 1913... $1,088,751 $3,874,000 $425,105 

Total, 1910-13........... $2,260, $9,717,750 $1,128,510 

Difference, 1910 and 1913. +$853,975 +$2,187,000 +$289,825 

Percentage of difference... +363 .73 +1290. 64 +214. 82 

Sold during 1914....... $1,333,644 ||... $1,364,085 


These figures, Table 1, show, as might well be expected, 
an enormous superiority in the total imports of German 
machine tools in three of the markets, while in the case 
of England the American machine-tool industry has the 
advantage. Except in these three instances, it appears 
that the American machine-tool industry has every reason 
to be satisfied with the progress made. To take the 
case of Belgium, the actual difference in the imports of 
the years 1910 and 1913 shows that the imports from 
the United States increased by $624,150. During the 
Same years import from Germany increased by $742,000, 
while England was very much left behind, with an 
increase of only $47,695. Looking at the percentage 
increase, it appears that America takes first place with 
38+ per cent., followed by Germany with 82 per cent. 
and by England with an increase of 42 per cent. Taking 
France, Germany leads in the increase of value, but again 
it will be noticed that the American exports increased 
180 per cent. against the 115 per cent. of the German 
and the 95.75 per cent. of the English. 

In Germany, England has made a more rapid percent- 
age progress. Both the total value of the import and 
the figures of the actual increase during the years in 
question compare, however, very badly with the American 
sales. Germany sells considerably legs metal-working 
machinery to England than does the United States. The 
small difference in the percentage increase shows that 
that country was a very active competitor before the war. 
It would be impossible to predict how the conditions 
will be after the conclusion of peace. 

_ An interesting problem is offered by Russia. Russia 
18 generally considered one of the less developed indus- 
trial markets, consequently having only a medium demand 
for American machine tools. This was certainly the case 


Vol. 44, No. 13 


until about 1912, from which time a rapid increase in the 
demand set in. Germany still dominated the Russian 
market at the end of 1913. The percentage increases 
against the year 1910, however, are in favor, not only of 
the United States, but of England as well. The figures 
are an increase of 363 per cent. in American, 129 per 
cent. in German and 214 per cent. in English machine. 
tool sales. 

As in former studies of the same character the statis- 
tical facts are not taken from the import figures of the 
countries in question, but from the export statistics pre- 
pared by the Governments of the United States, Germany 
and England, representing probably the most reliable 
facts in each case. 


Exports To ContINENTAL N ORTH AMERICA 


Turning to our neighboring markets, the figures for 
which are given in Table 2, we find that the American 
machine-tool industry is supreme, holding by far the 
biggest part of the business, This is especially the 
case In Canada, where American machine tools show an 
increase of 593 per cent. against the 120 per cent. of 
the German imports and 49 per cent. of the English 
imports. The full significance of those figures becomes 
only apparent if one secs that during the four years in 
question the United States exported $4,790,895 worth 
of metal-working machines, while the English exports, the 
nearest, were only $415,585. In Guha the situation is 
much in favor of this country, while in Mexico, Germany, 
as well as the United States, has to resign itself to an 
unavoidable loss that may hold on until political unrest 
ceases in that unfortunate country. 

The markets across the Pacific may become some of 
the best buyers for the American-made machines in the 
near future, and they certainly deserve close attention. 
We have in Australia and Tasmania good and progres- 
sive buyers of such machinery, who until recently have 


TABLE 2. EXPORTS OF MACHINE TOOLS FROM THE UNITED 
STATES, GERMANY AND ENGLAND 


To Canada 
United States | Germany England 

Exported during 1910..... $336,172 $10,750 rae 
Exported during 1913..... $2,326,270 $23,750 $12 nae 
Total, 1910-13.........7)  -¢4"790'895 $73,750 $415,585 
Difference, 1910 and 1913. $1,990,008 $13,000 iter f 
Percentage of difference... +593 .17 +120.93 tn 05 
Sold during 1914.......-° $1,199,356 3g... $177, 

To Cuba 
Exported during 1910..... $42,072 $4,500 — a.eeaee 
Exported during 1913..__. $124,669 $5,250 areas 
Total, 1910-13......... °° $323,111 $14,250 — ....eee 
Difference, 1910 and 1913. +$82,697 +8750 neve 
Percentage of difference. ._ +196. 56 +16.66 —...:- : 
Sold during 1914....... $146,569 wk ke eee 

To Mexico ; 
Exported during 1910..... $84,892 $22,750 ea eee 
Exported during 1913...__ $83,259 $21,000 — ..eee:: 
Total, 1910-13........ 07. $375,755 $70,700 eee 
Difference, 1910 and 1913. $1,633 $1,750 eevee 
Pereentage of difference... 1.91 7600  .seheares 
Sold during 1914......... $74,706 wd es 


favored very much the English style of machine. For 
some time, however, a decided leaning toward Americat- 
made machine tools has taken place, and the increase 2 
favot of this country has been 193 per cent. against : 
per cent. in the English and only 59 per cent. in i 
German imports. The first two figures are especia ) 
interesting, as they indicate an energetic progress 7 
shown later in 1914 by the fact that American mac Aa 
tool sales in Australia nearly trebled the sales of Eng!'s 
machine tools, which were formerly larger than a i 
American origin. In New Zealand a progress 0 hile 
per cent. in favor of American machines was made, W 
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the English machines are showing a clean loss of 29 per 
cent. 

In China, on the other hand, this country seems to 
be on the losing side, as it has lost 49 per cent. of its 
machine-tool trade since 1910 while, of course, an increase 
has taken place during 1914 and 1915, which is far sur- 
passing that loss. The enormous activities of the English 
special agents in India have brought about a correspond- 
ingly large increase in the English exports of metal- 
working machines to that country. In fact, England 
showed an increase of 109 per cent. against a loss of 55 
per cent. on the German and 4 per cent. on the American 


TABLE 3. EXPORTS OF MACHINE TOOLS FROM THE UNITED 
STATES, GERMANY AND ENGLAND 


To New Zealand 
United States Germany England 
Exported during 1910..... $15,114 $2,250 $96,670 
Exported during 1913..... $54,732 $4,500 $68,630 
Total, 1910-13.. P $155,935 $17,000 $331,250 
Difference, 1910 and 1913. +$339,618 +$2,256 —$28,040 
Percen of difference... . +262.12 +100.00 —29.00 
Sold d 1914......... $36,260 ....... $80,390 
To China 
Exported during 1910..... $6,339 $58,500  ....... 
ported during 1913... .. $3,192 $60,000 a eae 
etl 1910-13.. : $42,741 $219,250  —— ....... 
Difference, 1910 and 1913. —$3,147 +$1,500 3 ....... 
Percentage of difference... —49.62 +2.58 3 ....... 
Sold during 1914......... $17,668 ....... nee eee 
To British India 
Exported during 1910... .. $45,765 $76,250 $212,980 
xported during 1913..... $43,717 $34,000 $446,195 
ey 1910-13.. : $137,925 $158,000 $1,373,365 
Difference, 1910 and 1913. — $2,048 — $412,250 +$233,215 
Percentage of difference... —4.47 —55.40 +109.50 
Sold during 1914......... SI7953. web e-Ses $194,035 
To Japan 
Exported during 1910..... $87,160 $66,250 $381,420 
Exported during 1913..... $119,558 $276,250 $590,300 
Toual, 1910-13.. . $576,997 $708,400 $2,119,615 
Difference, 1910 and 1913. +$32,498 +$210,000 $ +208,880 
Percentage ot renee ‘ +37 .25 +316.98 +54.76 
Sold during 1914......... $120,166 ....... $187,545 
To Australia and Tasmania 
papones during 1910..... $138,392 $40,500 $325,715 
xported cunne 1913..... $406,093 $61,000 $579,210 
ae 1910-13 $1.176,102 $233,750 $1,943,925 
Difference, 1910 and 1913. + $267,701 +$20,500 + $253, 495 
Percentage of diffcrence.. +193.43 +50.61 497. 83 
Sold during 1914......... $1,316,952 ....... $137,065 


side. In the Japanese machine business Germany has 
been favored, increasing her sales at the rate of 316 per 
cent. against the 37 per cent. of the American sales and 
54 per cent. of the English imports of machine tools. 

It remains to review the position in the South American 
market as represented by the three A-B-C republics 
(see Table 4). In Argentina the machine-tool business 
of all three countries—United States, England and 
Germany—has declined. In Brazil the United States 
has shown the large increase of 1,615 per cent., while 
Germany shows an increase of 111 per cent. and England 
of 72 per cent. The American exports to Chile increased 
49 per cent., the German 91 per cent. and the English 
99 per cent. In Argentina and Brazil, Germany was 
the biggest seller, while England takes that place in Chile. 
This country, however, is pressing very hard now for 
second, or even first, place. 

The most easy way of explaining the small sales of 
American metal-working machines in those countries 
where progress was slow or where a reduction took place 
is that of blaming the sales methods of the American 
manufacturer. The real reason, however, is that of 
respective industrial development. It is quite obvious 
that an industrial community lke England or Germany 
will offer a better demand for high-grade machines than 


countries with a less developed industry. While in most 
of the leading European countries all signs are pointing 


in the direction of quantity manufacture, organized on 
*" the lines of the United States, there are still many 


countries relying on Europe or the United States for all 
those goods which have to be turned out by highly 
organized industrial effort and making at home only 
such goods as can be easily produced with the sort of 
labor obtainable. It seems to be waste of time and 
money for those countries to buy machines preéminently 
made for quantity production—a case of firing a 42-cm. 
gun at a sparrow, the object being not worth the charge, 
however efficient this method of destroying the bird might 
be. 

Most of the repair shops in those markets are small, 
they have to do cheap work where labor does not count, 
and their overhead expenses naturally must be kept low. 
Also, they must not use complicated machines that 
cannot be repaired on the spot. So they buy from those 
markets still able to supply such machines or special- 
izing for the needs of that class of buyers. England, 
Germany and Belgium found it a very profitable business 
to cater to such markets, while the American business in 
that direction is less successful, as shown by the figures 
given. Today the war has brought about an entirely new 
situation. For a time at least, German, English, Belgian 
and French machine-tool competition has gone out of the 
market and this country has become the largest machine- 
tool supplier of the world. It is well worth while to view 
the future possibilities of the American machine-tool 
industry in this new light. 

Leaving the fighting nations out of consideration, it 
appears that many of the neutral countries in Europe— 
as Holland, Sweden, Norway and, of late Switzerland— 
have become considerable buyers of American-made metal- 
working machines. They all bought formerly from their 
European neighbors. They will now become more inti- 
mately acquainted with American machines than they 
were before, and the question arises, Will they in the 
future prefer the American machines or will they return 
to those supplied by European makers ? 

Undoubtedly, the European influence will again be 
larger than the American when peace is restored. But 


TABLE 4. EXPORTS OF MACHINE TOOLS FROM THE UNITED 
STATES, GERMANY AND ENGLAND 


To Argentina 

Unitcd States Germany England 
Exported during 1910..... $237,123 $194,750 $198,610 
Exported during 1913..... $112,747 $418,000 $152,870 
Total, 1910-13.. , $555,086 $1,804,750 $742,190 
Difference, 1910 and 1913. --$124,376 —$76,750 —$15,840 
Percentage of difference... —52.45 —15.51 —23. 
Sold during 1914......... $109,836 = ....... $108,070 

To Brazil 
Exported during 1910..... $19,657 $203,750 $167,050 
Exported during 1913..... $ 346,187 $129,750 $288,670 
Total, 1910-13.. : $325,720 $1,155,000 $1,030,430 
Difference, 1910 and 1913. + $327,530 +$226,000 +$121,620 
Percentage of difference... +1,615.35 +111.41 +72.80 
Sold during 1914......... $115,974 = ....... $142,235 
To Chile 

Exported during 1910..... $29,302 $43,000 $42,935 
Exported during 1913..... $13,930 $82,250 ‘ $85,505 
Total, 1910-13.. ‘: $158,543 $252,250 $269,225 
Difference, 1910 ‘and 1913. $14,628 $39,250 +$12,570 
Percentage of difference. +49.92 +91.28 +99 .14 
Sold during 1914......... $85,168 ....... $38,170 


something of the experience of the present year will 
remain, and the American machines sold in so large 
numbers will act as powerful advertisers in every 
direction. So there will be a larger demand for American 
machines, and European manufacturers will be compelled 
to follow that demand by increasing their own output in 
modern machines. Lack of labor and more expensive 
labor in Europe undoubtedly will add as well to that 
development. We shall find after some years about the 
same conditions in the European machine-tool industry 
that are governing the industry in this country. 


dot 


European construction methods will be more like the 
American. European machines will be more expensive, 
and it will be less profitable to build the cheaper and 
simple types, owing to a decrease in the purely European 
¢ and. The ultimate outcome of this condition will be 
a general raising of the standard of machine-tool con- 
struction and demand all over the world. In the end, 


TABLE 5. PERCENTAGE INCREASE IN THE SALE OF MACHINE 
TOOLS DURING THE PERIOD 1910-13 


Percentage 
of Increase United Germany England 
More Than States to Per Cent. to Per Cent. To Per Cent. 
500 Brazil PGi: oviehsek wate. . Mb eeSea te oeeod 
Canada DOP 12. cect: wait: ‘Kad@iewds 
350 Belgium S9402) Sicha eeu 6 Oa eecet 
Russia BOG 7S cedeeese. wteawe: ‘Ss bheebias:.  Vedewecs 
BOD: sbeebs. & oats Rad Japan SIGO8 _ -satieed ee” wet ads 
250 New Zealand 262.12  ....... 0 .22025 peewee tte eee 
200 Cuba OG 256: 2tinGees- Bidice- \. eeegleee 2e08as 
Australia 1OS.4AS” . sesoescw. Sess Ruasia 214.82 
150 rance TROMTTS cc aalee Ce Gee 6. ame ceeked ered 
England LOOT S! feck sets Abe s British Indial09.50 
PV etek. i eae emt England - = 132.6 eaGees “eraccons 
beeen - eetw Red Russia 120. 64 Se Bead. ski eneuanel a 
1 ee Ca | is 1 aL 5, "SR ea Oe 
eet, neteeatave tarts: France 115.66 Lisvendare aia. Rate OS 
Bibincings. ° “racbeete conn Brazil 111.41 Peenetos suacet 
5 able tds ........ New Zealand100.00 m ench att eae? o “tte t in Bed 
Germany 75.95 Chile 91.28 Germany 95.97 
satan, Saeed: Belgium 82.83 France 95.75 
BO 0 Sees eg estiae or Australia 50.61 Australia 77.83 
mokicitaties Nawigtihetie aebetvens. a fiee ey Brazil 72.80 
(Geta. “sence ¢ Saba” Cenk ees Japan 34.76 
- 9 Chile 49.92 Cuba 16.66 Canada 49.73 
j Japan 37.25 China 2.58 Belgium 42.21 
Mexico* 1.91 Mexico* 7.69 Argentina® 23.08 


British India* 4.47 Argentina® 15.51 New Zealand*29.00 


Chinn* 49.62 British India*"55.40 ........  ...... 
Argentina* BLED: ta flaunt some Adgechiiss, lens 
* Decrease. 


it must make the American machine-tool manufacturer 
more of a competitor in those markets where he has been 
more or less excluded until now, owing to the rather low 
standard of the demand. 

. The following statistics, given to round up the scope of 
the present inquiry, show that in eight of the analyzed 
countries the imports of American machine tools have 
progressed over 150 per cent. and that the total percentage 

TABLE 6. TOTALSALES OF MACHINE TOOLS DURING 1910-13 


More From From From 
Than United States to Germany to England to 
$10,000,000 Germany $10,456,966... ee eee ee ee oe 
9,000,000 Englan 9,766,417 Russia $9,717,750 ......00 ce eee eee 
8,000,000. ...... 0 2 oes France S\814, 500) ceca. IG Roe 
TOOO 000 sexiest Betieten? axtaets silted saaeee?  o2aeeoenty 
GOOOO0R: iieks. ‘eeleeuuns wetthd ceiweee eget a eeedad 
5,000,000 PM ot ean kr a 
“rance 4,859,109 0.2... Ba, wieaeee. Ane e 
1,000,005 { Canada —s 4,790,895 Belgium TAD TOO. 55658 - “Seaeiee 
3,000,000 ....... ie & England 3,597,000 ......  .....e.. 
2 ‘000, 000 Russia 2,260,609 .....0 0  ........ Japan $2,119,615 
Belgium =. 1,992,906 Arecntina 1,804,750 Australia 1,943,925 
Australia 1,176,102 Brazil 1,155,000 France 1,778,895 
1000 000 sce dee ° wekeeseee ibeeeek. credetets: British India1,373,365 
| C 2yeee  -ARe le Geet degsorne ee Russia : 28,510 
ee hehe. .caxkiueet sLbice Saee Brazil 1,030,430 
Brazil $25,720 Jupan 708,400 Argentina 742,190 
500,000 < Japan RIGDQO7- ghsteewio “esse hees Germany 718,780 
Argentina 555,086 ...... Belgium 570,475 
400, ee eae: Soeesr: eens canes nas Sit one 
exico BIO MOO caw eee  dedtenay fe ew Zealan 1,250 
300,000 | Cuba 321,111 So eat toes Rian t: 
pepe Speke Chile 252,250 Chile 269,225 
200,000 ¢ ...... 002 China DAG DAY “hov:keieg, eh eae 
eee art Sane ater" _ Australia 233.750 <eike are hay 
Chile 158,543 British India 158,000 ......  ........ 
100,000 ¢ New Zealand 156,935 0.2... phi” wate. ERS Wry a EiKe 
Pritwsh India l37.025° sc6¢566:  <<s63455% «00005 Seadoads 
China 42, 741 C enace cit stRedeee, —emigdite dhe 
Pit ai gondeing Mexico 70, Ser ee oe 
10,000 ¢ Pt New Zealand 17,000) ...... 0 9 .....0.. 
Lokiade,  _ Seared avis Cuba 14,250 ...... Meher st 
Total exports 
to previous- 
ly name 
markets 
during 1910- 
1 re $40,452,817 $31,287,000 $12,422,245 


increase in those markets has been the largest of all the 
three countries whose export was investigated. Germany’s 
increase ix strongest between the figures from 50 to 150 
per cent., while England shows an increase above 100 
per cent. in two cases only. An average increase of 
243.36 per cent. against 79.50 per cent. of the German 
increase and 69.20 per cent. of the English is a figure 
to be satisfied with (see Tab! 
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However, it must not be forgotten that, while the 
progress certainly has been very good, Germany has 
remained a competitor of very great importance and 
will surely show her strength again after the war. 

The figures given in Table 6 relate preéminently to 
countries in which American machine-tool makers have 
shown special interest. It is therefore not surprising 
that the position of the American machine-tool sales 
should be so exceptionally good. The total exports of the 
United States, England and Germany to these countries 
during the years 1910 to 1913 were valued at $84,162,- 
062. The United States supplied 48.06, Germany 37.17 
and England 14.77 per cent. It will be interesting to 
see what the position of each of those countries is at the 
end of 1917. 


2 
Improved Type of Flask Pin 
By A. E. Honapay. 


Flask makers have been using an ear with three com- 
mon countersink holes for wood screws. I noticed that 
a large amount of time was lost trying to get the pin to 
line up. To overcome this 
trouble, the pin is made as 
follows: 

A common stove bolt is 
placed in the lower hole A. 
The long hole B is an arc, 
and the second stove bolt is 
placed in the center of this 
hole, to line up the pin. Then 
the last bolt is placed in the 
hole C, with the result that 
a perfectly lined-up pin is 
produced with little lost labor 
in assembling. 

The job when completed is 
as good in every respect as 
that which is fastened with wood screws and the chances 
for readjustment when necessary are 100 per cent. better. 


IMPROVED TYPE OF 
FLASK PIN 
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Taper-Shank Drills 
By Roserr J. SPENCE 


Take a glance over the drill rack in ary shop and 
notice the number of ;- and Js-in. drills with broken 
tangs. The reason for this lies in the fact that the 
shank sizes of drills do not change from one number 
to the next larger number of taper shank soon aoe 

Take the Morse standard, for instance. The No. 1 
taper on the shank does not change over to No. 2 until 
87/7, in. is reached. This leaves too weak a tang for 
the ;%-in. drill. The change of taper should take place 
at 1% in. A greater weakness vet oceurs in the %-1n. 
and §$%-in. drills. Here, the tang is much too weak. 
The change from the No. 2 taper to the No. 3 taper 
should take place at 34 in. diameter. The No. 4 taper 
should start at 1 in. instead of at 177/,,4. 

A tang V4 in. thick on a No. 2 taper for a 3$-in. drill 
is out of all proportion to the stresses to which such a 
drill is ordinarily subjected. It takes but a glance at 
a drill rack to prove that this assertion 1s correct. Any 
tool, such as a drill, should have a large margin of safety 
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with the ordinary machine-shop usage in view. 
laboratory test should have second consideration. 

Of course, it would add to the cost of the drill, espe- 
cially at the present high price of tool and high-speed 
steels, by reason of the larger diameter of stock required 
for the shank; but the loss in cost would be greatly offset 
in the smaller number of mutilated drills. 

Yet I presume it would be just as difficult to have 
manufacturers of drills adopt these changes as it would 
be to have them all adopt a single standard taper on 
all tapered machine parts. Both the tang and the taper 
are established things that will always remain with us 
against all argument, no matter how sound, like the 
French heel and the buttons on the sleeves of men’s coats. 


The 


FIG. 2. 


THE IRON TURNING SHOP 
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Argentine Manufacturing Shop 
SPECIAL CORRESPONDENCE 


For the accompanying illustrations and for the infor- 
mation in regard to the shop shown, thanks are due R. S. 
Rushton, manager of the Sociedad Anonima Fundicion 
y Talleres “La Union,” Buenos Aires, Argentina. 
This is a good-sized shop, totaling about 31,000 sq.ft. 
and manufacturing a large line of both brass and iron 
goods, such as pumps, pipe fittings, hose couplings, bells, 
voat trinimings and such plumbers’ supplies as valves, 
compression cocks and flush-tank fittings. This large 
varicty of work in different lines demands a varied equip- 
ment as well as adaptability in both men and management. 


IRON FITTING AND ERECTING 


i 
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The iron foundry, shown in Fig. 1, contains about 
§,500 sq.ft. The illustration gives a good idea of the 
building construction and shows the crane equipment 
and the businesslike lining-up of snap flasks on the floor. 

There are two brass foundries, with a total of 9,400 
sq.ft., equipped with crude-oil furnaces. From + to 5 tons 
of brass per day is cast. 

The iron turning and fitting shops are shown in Figs. 
2 and 3. They also total 9,000 sq.ft. These views show 


the monitor roof and the construction of the countershaft ° 


supports and also give an idea as to the variety of work 
turned out. Wooden and sheet-steel pulleys are used. 


THE BRASS TURNING SHOP; ITS EQUIPMENT AND PRODUCT 


The brass shop, used for the manufacture of the firm’s 
standard line, is shown in Fig. 4. It contains 4,000 
sq.ft. The standard brass-shop equipment of turret lathes 
seems to have been followed. The parts shown, among 
them being the large globe valve at the right, give a good 
idea of the variety of work done. 

Some conception of the toolroom can be gained from 
Fig. 5, the conditions making it necessary for the com- 
pany to make practically all its own tools. As will be 
scen, the tool equipment is good; and a little study shows 
some of the dies, reamers and special tools made for the 
particular class of work on which this shop specializes. 


TOOL-MAKING AND TOOL STORAGE ROOM 
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Neat Milling Attachment 


The attachment shown in the illustration was used 
by a model maker in order to knur! the curved surface 
of a block. The device consists of a block A, having 
one hole to fit loosely on the mandrel of a miller and 
another hole to take a bushing with the cutter B. On 
the straight part of the cutter shank is a roll or bushing 
C, having a sliding fit. This roll rests on top of the 


Enlarged Section 
oat and Cutter 


NEAT MILLING ATTACHMENT 


guide cam JD, which has the exact form of the work. 

By lowering the cam the depth of the cut is altered. 
To drive the cutter, a dental electric motor was used, 

the belt running over the small pulley /; the table was 

fed by hand. WILLIAM SCHULTHEIS, 
New Haven, Conn. 


Cutting Square Threads 


Cutting square threads on an engine lathe is some- 
times very annoying, especially when it comes to the 
finishing cuts. This work is even more vexing on square- 
threaded taps, if the steel is hard from any cause. The 
following methods have been used in our shop and leave 
nothing to be desired for both external and internal single 
and multiple threads. 

The thread is rough-turned to 0.010 in. of finish width 
with a square-nosed too]. The compound rest is then set 
at an angle of 30 deg. for external threading and at 90 
deg. for internal threading. To finish-turn, two side tools 
are required, set at 90 deg. with the axis of the work. 
The kind of material governs the grinding of these tools. 

Figs. 1 and 2 show the finishing of external and inter- 
nal threads. The internal threading tool is held in an 


Armstrong boring bar. It will be seen that the width of 
the thread does not depend on an accurate width of the 
finishing tool. 

Sometimes tureads must he of continuous lead, both 
extcrnally and internally, which is accomplished as fol- 


CUTTING SQUARE THREADS 


lows: A piece is chucked and threaded, as at A, Fig. 3. 
The piece to be threaded has previously been bored to 
size and one end threaded, as at B, Fig. +. It is then 
screwed on the chucking piece. The method of setting the 
tool correctly to obtain a continuous lead is shown by 
Fig. 3. Fig. 4 shows a sleeve made in this way for an 
inventor. It had four sleeves telescoping each other. 
Titusville, Penn. G. Strom. 
bt os 


Finish-Turning Tool for Steel 


The lathe tool shown in the illustration operates sat- 
isfactorily for finish-turning steel, especially if the piece 
is long and comparatively slender or if it is of unusually 
hard material. It is almost impossible for this tool to 
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A FINISH-TURNING TOOL FOR STEEL 


With a 


chatter, providing too heavy a cut is not taken. 
fine feed, the finish can scarcely be distinguished from a 
ground surface; and as the thrust of the cut is almost 
negligible, the diameter varies but slightly from end to 
center on a lony shaft. 
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The tool resembles closely a finished-planing tool, ex- 
cept that the chip is curled ahead of the tool. For this 
reason it is not advisable to work close to a shoulder, 
unless the tool is set well above center, as shown. Where 
the shoulder is filleted, as on crankshafts and similar 
work, this feature is not objectionable. 

The angle of the cutting edge varies from 28 to 40 
deg. from the perpendicular, depending on the material— 
the harder the material the smaller the angle. The rake 
should be about 15 deg. and the clearance about 2 deg. 
each way, giving a slight drag for polishing, if desired. 

Charles City, Iowa. H. FE. McCray. 
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Clamping Devices for Jigs 


Clamping devices that have been used successfully in 
connection with drill jigs are here shown. 

Fig. 1 illustrates a form of jig that allows the drilling 
to be done from the bottom side. In this figure, A is the 
jig base and B the leaf. The work is placed on a plate 
C and is located between two buttons D on each side of 
the work and against the button &. On the block B is 
mounted a stud F, in which swings a lever G hinged on 


FIG.2 
CLAMPING DEVICES FOR JIGS 


a pin ff. The leaf is hinged on the pin J through the 
base casting and carries a swivel clamp A’ swinging on the 
pin L. A spring M, pressure from which is brought to 
bear upon a pin A, is attached to the leaf by two screws. 
As the leaf is brought down over the work, the pin strikes 
on the lever G, which in turn forces the work against the 
button #. By further pressure the swivel clamp K 1s 
brought up to the work and holds it securely by means 
of a cam handle. | 

This clamping device is of no use when it is desired 
to drill from both sides or perhaps to drill from one side 
and ream from the other. The reason is that the thick- 
ness of the work must have some limits. If the jig is 
made up to drill holes square with the work for maximum 
thickness, it will not drill a hele square if the piece is 
of minimum thickness. Therefore, all drilling must be 
done from the bottom or through the base. 

When it is desirable to drill and ream from different 


sides, the device shown in Fig. 2 should be used. The 
base is A and the leaf B; the locating block is C. Tn the 


leaf is hung a clamping arm PD), in which is swung a swivel 
clamp F on the pin Ff. | ork ts located between the 
studs @ and avatnst t! before, The pressure 
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of the work against the end locator H in this case comes 
from a spring finger J pushing against a sliding block K. 
In the base is milled a slot, into which fits a tongue on 
the bottom of K. As this slot is about 34 in. narrower 
than the wide part of K, the tongue prevents the block 
from turning, and the screw prevents it from coming 
out. 

The leaf is set parallel to the base, and the work is 
clamped by the screw ZL. In order that the clamping 
arm may not swing out into the operator’s way when he 
is putting the work into, or taking it out of, the jig, a 
spring M is provided, which holds the arm against the 
screw. This spring should be very light, offering prac- 
tically no resistance to the binding screw L. 

Providence, R. I. M. W. WriaHT. 
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Quick-Acting Grinding Dog 


Herewith is shown a very practical dog which may |: 
used either for grinding or turning, but more particn- 
larly for grinding. The locking cam may be of any de- 


A QUICK-ACTING GRINDING DOG 


sired rise: but about 0.08 in. constant rise per revolution 
is satisfactory for ordinary use. 

The dog is slipped on the work hub first and when 
the driver engages the stem of the cam the cam tightens. 
The heavier the cut the tighter it grips. One cam may 
be interchanged with several different sizes of collars. 
For rapid production where a dog is to be used this 1s a 
winner. Harotp E. GREENE. 

Ilion, N. Y. 

as 


Simplifying Drilling Operations 


A large quantity of cast-iron blocks were to have a 7%y-in. 
hole drijled in their centers., These blocks were 114 1n. 
square and were made hollow; that is, they had four sides 
and one end, all of about a in. thickness. It will be 
gathered from this that the operation time must be prin- 
cipally consumed in clamping, centering, loading and un- 
loading. 

A fixture to simplify the operation and reduce the 
time to nearly all drilling was designed as shown at A. 
A base was made with raised sides, in which to lay the 
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blocks and by means of which to slide them under the 
drill. The sides kept the block from turning, and sloped 
down on one end so that the drilled block when pushed 
by the block entering would slide down and fall into 
boxes. Fully half of the handling and the necessity for 
holding the blocks while drilling were thus taken care of. 

An arrangement B clamped to the spindle sleeve served 
to center the blocks under the drill. Inside a piece of steel 
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SIMPLIFYING A DRILL OPERATION 


iubing a rod is fitted to travel up and down, but is pre- 
vented from turning by keys and is normally held down 
by a spring, also in the tube. The tube is held in a 
split casting socket C that is clamped to the sleeve. The 
rod carries the casting that centers the block. This cast- 
ing is hollow and has four hardened ribs on the inside, 
the ribs tapering at an angle of 45 deg., so that a block 
is pushed to their center as the foot is brought down. 
This foot can go no farther, but holds the block while the 
drill is fed through. 

The outfit was cheap to make and the results could 
hardly be bettered by an automatic device. 

Middletown, N. Y. DonaLp A. Hampson. 
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Attachment for Milling Flat 
Stock Without Clamping 


A somewhat difficult thing to do on a miller is to 
grip thin, flat stock securely and quickly for surface 
milling. If gripped in a vise, the chances are it will 


MILLING FLAT STOCK WITHOUT CLAMPING 
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buckle; if held by wedges, considerable time is lost in 
setting up. The illustration shows a simple attachment 
that fits on the supporting arm of the miller and holds 
the work down, at the same time supporting it close up 
to the cut. 

This device consists of a bracket A, which fits the 
supporting arm, two rods B curved at the lower end to 
go under the cutter C, and the nuts D and E£ for ad- 
justing the rods for various thicknesses of stock or dif- 
ferent diameters of cutter. 

The work is set on the machine table, located against 
the stop F’ between the blocks G, // and I for location and 
to take the thrust of the cut. The table containing the 
work is fed under the cutter in the usual manner. As 
it passes under the curved rods, they are adjusted to hold 
the work down in place, while allowing the work to 
slide under them. 

With this arrangement it 1s unnecessary to clamp the 
work down, as one rod bears on the size before milling 
and the other on the thickness as milled, the stock ma- 
chined being cold-rolled, running close to standard di- 
mensions. 

It is advisable on this class of work to keep the cutter 
flooded with oil or soda water. It washes the chips 
away, and there is no tendency for them to catch under 
the curved rods. M. HENDpRICK. 

Pawtucket, R. I. 
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Trying Out Inventions and a 
Bit of History 


In conversation with an inventor the question of get- 
ting original ideas tried out was raised. The inventor 
said that when the proprietor of a plant is an inventor 
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Fig.2 
POINTS ON WEAR OF STEEL 


Fig. | 


he can do all the experimenting he wants to. This re- 
mark called to mind my brother, William A. Sweet, who 
did enough original work to have made him a big man. 
only the people in the steel business would not allow them- 
selves to profit by his discoveries. 

He told the mining engineers at their meeting in Pitts- 
burgh, in the seventies, that steel rolled at a low heat 
during the last passes was very much tougher than if 
finished hot. Twenty-five years later) an engineer 
claimed he had made this discovery and advocated that 
railroad rails be so finished, 
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My brother found that the teeth of his roll pinions 
were breaking beyond endurance, and he overcame this 
by cutting out the stock at the roots of the tecth, as 
shown at A, Fig. 1. He did practically the same thing 
with the piston rods of his steam hammers, which were 
all made as they are now—just a straight rod put in 
the hammer head by a taper fit. What he did was the 
sensible thing to do. He turned the rods down, as shown 
by Fig. 2, and that ended the trouble. He was the first 
to make a successful semiautomatic stoker by forcing 
the coal into the fire by a plunger above the bottom and 
below the top of the fire. Furnaces of this kind have 
been in use for years. The plungers are worked by 
hand, and the men do not like them. 

The change in the gear teeth was a wonderful im- 
provement; but no one will accept it, and probably no 
one could sell a machine with gears so cut. Besides, it 
would call for several series of extensive tests to deter- 
mine the strength of the new gear teeth. Yet one can 
only wonder how such tests can amount to anything when 


the strength of the standard test bars varies from per- - 


haps 2,000 to 5,400 Johnson iron. 

In the case of the piston rod the cause of the breaking 
is simple enough: ‘The strain is centered on a line at 
the top of the hammer head and is excessive where the 
hammer does not hit exactly central. This repeating 
the strain centered on a single line breaks the rod in 
detail. It may be that the French scientist would ex- 
plain it as the fatigue of the metal, while my brother 
would put it in plain English and say that it gets tired 
and lets go, which means exactly the same thing. If 
the engineer proposes to turn down the piston rods to 
save the breaking, the boss won’t Ict him; and this comes 
back to the original claim that if the proprietor is the 
inventor he can get his ideas tried. 

Syracuse, N. Y. Joun E. Sweet. 
& 

Built-Up Circular Forming Tool 

When making a forming tool, it 1s sometimes hard to 
grind the sides of the step A. This is especially difficult 
if it is necessary to provide a clearance angle, as at B. 
Since this step acts as a parting tool, it takes the brunt 
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A BUILT-UP CIRCULAR FORMING TOOL 


of the work and will wear much faster than the other 
steps. Furthermore, being very narrow, it is subject to 
breakage. 

The forming tool shown is built up of three pieces, 
each hardened and ground, and the whole assembled to- 
gether with rivets C. By grinding each part separately 
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considerable accuracy can be obtained. If the step is a 
separate piece, it can be seen that trouble will be met in 
making the threads match after hardening; but if the 
rivet holes are drilled first and well doweled before tap- 
ping, everything will work all right. The threads should 
be cut a little full, so as to lap out after hardening. Of 
course, this tool has the drawback that it cannot be re- 
ground so many times as a solid tool, because of the 
rivets. WILLIAM Burk BENNETT. 
Bridgeport, Conn. 
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HacKsaw Lubricator 
The illustration shows a device for feeding lubricant 
to a hacksaw. It consists of a pipe, with several small 
holes A drilled in a line. There is a cap B on one end 
and a controlling cock C on the other. A_ sheet-metal 


A HACKSAW LUBRICATOR 


lip D is attached as shown and should be arranged sv 
that the coolant flows off its edge in a thin flat stream 
and onto the saw blade. A little care by the operator in 
the adjustment of this lip will keep the blade well cooled. 
Bridgeport, Conn. B. W. Burr. 
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Stop for Bench Lathe 
The stop illustrated is convenient for use on bench 
lathes with the draw-in collet. It was designed to hold 
pieces which were drilled from each end. A thread was 
chased in the end of the tube at A and a plug B was 
tapped with a x24 thread. On the stop a thread was 
cut on at C, which screws into the plug B. The thread 
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STOP FOR BENCH LATHE 


is cut lang to allow for adjustment, and is held in_ posi- 

tion with the nut D. The end EF is tapped so that sockets 

of various diameters can be screwed on as shown at F. 
By butting the end of the piece to be machined against 

the end of the stop at F and using the stop on the tail- 

stock, accurate work is obtained, as the stop will keep 

the work from being drawn in. Titromas B. BRAcEy. 
Wilmington, Del. 
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Discussion of Previous Question 
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Device for Testing Fittings 


The device shown on page 164 brings to mind another 
that I have seen used for the same purpose. The illus- 
tration is almost self-explanatory. A is the fitting to 
be tested, B a standard test piece and C a special plug 
having a hub fitting into the base plate D, as shown, 
while /& represents a surface gage. 

In use, plug C is revolved 180 deg. The surface gage 
will show at once if the fitting is not tapped straight. 
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DEVICE FOR TESTING FITTINGS 


To test for horizontal tapping, do not revolve, but use 
the gage near the fitting and at the end of the test 
piece. The different test pieces should have the threads 
marked for depth and act as thread gages. 

Odd-angle or 45-deg. fittings cannot be gaged with 
this device, but screwed flanges can be tested to see that 
tapping is perpendicular to the flange. It was for this 
purpose that I first saw this contrivance in use. 

Milwaukee, Wis. JOHN BAILEY. 

of! 


The Suggestion System 


At different times articles on the suggestion system 
have appeared in the American Machinist. Generally, 
the articles do not speak well of the plan. In the first 
year there is a large flow of ideas, gradually decreasing 
until only 20 or 30 per year are received. 

Of course, a system of this description would not be 
thought of in connection with such big plants as Ford’s 
and NStudebaker’s. These are up-to-the-minute shops; but 
what about the shop with a hundred men, which is being 
run in a go-as-you-please way? Just the same thing 
would happen here. The first year would bring in a 
hundred or more ideas, and then there would be a de- 
crease. But I think this is just the reason why each shop 
should adopt the system. The operators are the men 
right in touch with the details of the work. If the man- 


ager and foremen would pull themselves together and 
decide to row in the same boat as the men in the shop, 
matters would be successful. 

Now take the suggestion system when it gets to where 
only 20 or 30 ideas come in a year. The majority of 
these might come from one man. He loves his work, 
but likes it better if some of his suggestions are paid 
for. His ideas are carefully thought out. Is he not worth 
watching? He is not always going to be an operator. 
It would pay to run a suggestion scheme if the only 
result was the finding of such men. J. H. Davis. 

Wembley, England. 
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Effect of Oil in Cutting Off 


The article by W. G. Groocock on page 295 is in line 
with the experience of many who have had to do with 
broaching. Some time back, a broach that had been 
tested at the factory, giving satisfactory results, was com- 
plained of by the user. It acted as described by Mr. 
Groocock. A man from the broach makers found oil 
being used as a coolant. Upon his recommendation a 
change was made to “economy compound” in the propor- 
tions of five parts of water to one of compound and excel- 
lent results were obtained. 

On another occasion a lot of tough low-carbon steel had 
to be threaded 8 threads per inch. The cut was very 
rough, the tool gouging in. Three men tried the job 
before it was turned over to the toolroom foreman, who 
experimented with all the lubricants that had been used 
in the lathe department, with no better result. Finally, 
he tried turpentine and white lead, which proved all that 
was needed. I. K. MacKENZIE. 

South Acton, Mass. 
as 


Lack of Attention to Want Ads 


The editorial on page 346, discussing certain phases of 
advertising for employees, deserves to be carefully pon- 
dered by every small-shop owner who, like myself, cannot 
afford a regular employment clerk and is therefore in the 
habit of leaving the job of finding new employees to 
someone in “the office’ who has probably neither the 
training nor the patience to fit him for this task. 

No matter how large the town, there is only a certain 
definite number of men available fur work in a given 
shop, and no manufacturer can afford lightly to antag- 
onize or discourage a single one of these prospective 
employees, lest he be the very man best fitted to fill some 
future vacancy. 

When advertising for help, a manufacturer should bear 
in mind that he is really endeavoring to sell an oppor- 
tunity to the man who best deserves it and should make 
his advertisement appeal to that man in terms that will 
make him covet the opportunity and set about securing 
it. “Men Wanted” will attract only the out-of-works, 
but “Opportunity for an ambitious man to work into a 
position of responsibility” will bring answers from = the 
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best class of workmen—-those who are always alert to 
better themselves and willing to give the best that is in 
them in the process. It need hardly be added that it is 
futile to “color” the position misleadingly ; that will mean 
merely a disgruntled employee who will leave on the first 
payday. But write up honestly and convincingly the 
attractions of the place vou have to offer, even if it takes 
a little time and thought to get the proper wording. 

Having secured and read your answers, the usual 
process is to write to the two or three most promising 
applicants and throw the remaining letters in the waste- 
basket. “No time” or “Costs too much” to answer them 
all, you say. But the time and the money thus spent will 
vield big returns when help is scarce and you have to 
come out in the open and fight for the men you need. 
In such an event a reputation for decent and considerate 
treatment of help will be as bread cast upon the waters. 
An easy and inexpensive way of dealing with answers to 
ads is to have a number of stamped post cards printed 
with the following form: 

Dear Sir—We have received and considered your reply to 
our recent ‘Help Wanted” ad and do not believe that your 
qualifications will enable you to fill this vacancy satisfactorily. 

We have, however, filed your.letter and will write you 
further when a suitable vacancy occurs. 

Kindly call about o'clock next 
an interview. 

Thanking you for bringing your services to our attention, 
we are, very truly yours, 

THE BLANK MANUFACTURING CO. 

By crossing out the irrelevant lines this makes a suita- 
ble reply to the three classes of applicants—promising, 
unpromising and hold-overs—and requires in addition 
merely the writing of the name and address on the face 
side. In this way, at an expense of about $2 per hundred, 
many friends and advocates of the establishment are 
secured, and as many men are relieved of the uncertainty 
and suspense that always follow the sending of a letter 
seeking employment. 

“Courtesy pays” is a slogan that applies as aptly to the 
relations between employer and employee as to those be- 
tween dealer and customer. 

New York City. 


for 


W. J. SPIRO. 
& 


Miller Designer and Shop 
Superintendent 


On page 10 E. P. Armstrong writes, “The scarcest men 
in the country today are men who are capable of satis- 
factorily filling the superintendent’s position . . be- 
cause it is not altogether a question of skill in cutting 
iron and machinery, but of broad-sightedness, diplomacy 
and tact coupled with well-developed executive ability. 

In a discussion of this subject recently with some friends 
it was pointed out that the foregoing is doubtless very 
true to some people’s minds, but let us review the pros- 
pects facing aspirants for such positions—men who are 
fully qualified, possessing both mechanical skill and knowl. 
edge, with executive ability and tact acquired in positions 
that call for and train the holders in the broadest manner. 

The most likely means of finding better opportunities 
are the advertisement columns of the American Machinist. 
Many hours are spent composing letters, setting forth, 
as if writing for the mechanical “Who’s Who,” all one’s 
life history in answer to such inquiries as seem to offer 
steps in advancement. The result in far too many in- 
stances is not even an acknowledgement. 
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At times I have found it necessary to advertise for skilled 
help. I considered it a question of honor, if nothing 
more, to answer even the postal card of some poor fellow 
who had no more ability, or knew no better, than to state 
his experience in such a condensed form. 

The alternative method for “upward and onward” can- 
didates is to wait until chance positions come in their 
way through the tips or recommendations of friends. 
This procedure does not always result in the right man 
being fitted into exactly the right place. 

Is there not a need for a clearing house or exchange for 
men who have sufficient confidence in themselves to be 
willing to demonstrate their ability to fill better positions. 

Middletown, Conn. J. A. ERITH. 


i) 


Saving Costs im Shearing and 
Punching Flat Bars 


The method of cutting off flat bars described by A. 
Patterson, in the American Machinist, Vol. 44, page 372, 
is very old. The trouble with the tools as he shows them 
is that all commercial flat-bar stock varies so much in 
width that it is impossible to center the stock properly 
and get a good-looking job. Anybody who tries this kind 
of tool will find that a big percentage of the work will 
look as illustrated at A. 

To overcome this objection, I have used a punch, as 
shown, with very good results. The two tapered sides 
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STOCK-ALIGNING DIES 


on this punch act as a guide for the stock and will natur- 
ally bring it central over the die every time, provided 
the distance between the prongs is made right. The two 
projections on the punch are backed up by the die and 
act as guides between the punch and the die, at the same 
time guiding the stock. 

In making this punch, care must be taken in hardening, 
as it has a tendency to break at the sharp corner where 
the prongs leave the punch proper. If the prongs are 
made thick enough and ordinary care is taken in quench- 
ing, no difficulties will be experienced. 


New York City. B. NaucKHOFF. 
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Take Warning! 


The most dangerous and insidious of all attempts to 
foist the metric system on this country is now underway. 
Dr. Stratton, Director of the National Bureau of Stand- 


prepared at the 
Tequest of Secretary McAdoo for the International High 
Aires, Apr. 3, 
this writing en 
route; and all signs point toward its use before the com- 
mission in order to commit our Government to the adop- 


and roundabout way it is sought to 
undo the great work accomplished — by manufacturing 
interests a dozen years ago in defeating the bill for the 
compulsory adoption of the metric system then before 
the House Committee on Coinage, Weights and Measures. 
It must be remembered that that work is now ancient 
history and practically forgotten in Washington. The 
personnel of Congress has largely changed, the adminis- 
tration has changed more than once, and meanwhile Dr. 
Stratton has been constantly on the ground and cease- 
lessly active in poisoning our public officials with his 
specious assumptions. 

Let no one be deceived by the reference to export trade 
in the title, for most of the report is an argument for the 
general use of the system, and all know Dr. Stratton’s 
aim to be the bringing about of such use. In the conclud- 
ing paragraph we find, “A common system of weights and 
measures will also aid in realizing one of the aims of the 
High Commission in securing the unification of law and 
practice.” The body is a commission on uniform law and 
the report can have no other use at Buenos Aires than to 
commit our Government to the adoption of the system. 

The second paragraph opens as follows: “The follow- 
ing examples are given as a few typical of the large num- 
ber of manufacturers who are already using the metric 
system, in some cases in both domestic and foreign trade.” 
In this enumeration we find the following from our list of 
advertisers (we give the names as they appear in the 
report) : Brown & Sharpe, Pratt & W hitney, the Standard 
Tool Co., Morse Twist Drill Co., L. S. Starrett Co. 
Some (we think all) of these companies will be recog- 
nized as unalterably opposed to the system; and they will 
certainly enjoy seeing their names thus lugged in to sup- 
port the metric cause, as they will enjoy this piece of 
wisdom: “Some well-meaning men have urged that Eng- 
lish measures are working well enough and a change 
would be all but impossible. Yet the very firms con- 
cerned are using the metric system for their own profit. 
No more could be asked.” 

The report is expressly announced as intended for 
wide circulation. It is a Senate document, which means 
that, to the resources of the Bureau of Standards, Dr. 
Stratton has now annexed the facilities of the Govern- 
ment Printing Office and, through the franking privilege, 
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the use of the postal service in spreading his metric prop- 
aganda—and all without cost. It is the object of Dr. 
Stratton’s life to force the metric system upon this coun- 
try; and much as we condemn, we cannot but admire, his 
ingenuity in’ enlisting the Government departments in 
his service. It is plain that since the victory of a dozen 
years ago manufacturing interests have been asleep, and 
on them Dr. Stratton has stolen a march. Much as we 
deplore the re-introduction of a subject of which all—and 
none more than we—are heartily tired, it is plain that 
another and united effort must be made to nullify the 
activities of the most dangerous enemy of our industries 
which our country harbors. 

The pamphlet is Senate Document No. 241 of the 
Sixty-fourth Congress, First Session. Every reader 
should write to the Government Printing Office at Wash- 
ington for a copy. While of school-boy grade and un- 
worthy of serious discussion, the pamphlet cannot fail to 
have large influence with the unthinking and uninformed, 
for whom, indeed, it ig obviously intended. It js incon- 
ceivable that Dr. Stratton regards his arguments as of 
serious value. 

8 


Commercia] Credits in 
South America 


With the exception of Colombia and Venezuela, the 
common method of doing business in South American 
countries is on a credit basis. The two countries named 
have always been on a cash basis, for reasons that are 
perhaps not entirely complimentary. At the present 
time the length of credit is running from 60 to 120 days, 
although in the past much longer terms have often been 
extended. | 

The position of Ecuador is strong financially, and the 
best houses expect terms of from 60 to 90 days from the 
date of receipt of goods there. In Peru, Chile and 
Bolivia the conditions are very much the same. At one 
time German exporters used to give credit in these 
countries for long periods up to two years, and it is 
stated that there were heavy losses from this custom. 

Up to the opening of the European War the business 
of Argentina had been very largely handled through 
Europe; thus commercial houses in that country were not 
well known in North America, and the little business 
that was conducted was very largely on a basis of cash 
against documents in Buenos Aires or New York. But 
this situation has now changed, and the average length 
of credit extended to Argentine buyers is from 90 to 
120 days. The long-established well-known houses get 
this extension from the arrival of the goods in their home 
port. 

The situation in Brazil is very similar to that now pre- 
vailing in Argentina, although before the opening of the 
war there had been a much greater flow of commodities 
from Brazil to North America and from the United 
States back than had prevailed with Argentina. 
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The South American inclination to be easy-going ex- 
hibits itself in the payment of these obligations, as in 
many other business relations. It is not at all unusual 
for customers to allow a draft to Tun over a few days, 
say three or four or five, before taking it up. But in the 
end they pay, which is the important consideration. Thus 
it is always wise for a North American exporter to allow 
a draft or note to run on a few days beyond the date of 
payment without entering a protest. As a simple rule, 
say, let such documents run for at least ten days before 
taking steps to collect. This is a wise policy, which in 
the long run works no serious hardship to the exporter. 
On the other hand, it is a course that tends to build up 
the all-important asset of good feeling. 

There has been an erroneous opinion in the United 
States that South American accounts are apt to be bad. 
Southern credit has often been looked upon with sus- 
picion. In the main this viewpoint is all wrong. There 
are as strong, well-established, reputable business houses 
in South America as can be found anywhere in the 
world. 


worth of goods to Brazil. Owing to the cutting off of 
European supplies, this account Jumped to $500,000 for 
the year 1915. (As a matter of interest, this concern is 
now doing about 65 per cent. of the business in its line 
in all Brazil.) During the year 1915, when this half- 
million dollars’ worth of business was done, there was 
only one bad account—amounting to $146. And in that 
case the goods were not claimed at the custom house ; 
thus the property was not lost. Where is there a half- 
million dollars’ worth of business in the United States, 
divided up into a large number of small accounts, that 
can equal this record ? 

Still another Brazilian incident is instructive in this 
consideration of the reliability of South American busi- 
ness houses. Some six months ago the Brazilian congress 


the case of all credit sales. One house in Rio de J aneiro, 
doing business with 1,800 customers scattered throughout 
the length and breadth of Brazil, wrote to each one, point- 
ing out this law and asking that it be conformed to in 
connection with its business, With hardly an exception 
the customers wrote back saying that they would not 


were prepared to fight, 

At the present time the efforts of the banks are being 
directed toward cutting down long credits, A number of 
evils flow from them, They tend to foster spasmodic buy- 
ing and even speculative buying. These facts are being 
pointed out to South American customers, with the hope 
of influencing them toward short credits or cash business, 
The practical advantages of short credits to the seller are 
easily pointed out. Frequent orders mean a steady flow 
of product. This tends to stabilize the working conditions 
in machinery-building shops. 
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Navy-Yard Preparedness 


We are in the midst of a campaign for military pre- 
paredness—that is, an agitation looking toward the appro- 
priation of large sums of money for the provision of ships, 
armies, artillery and munitions. Also there is likely to 
be a campaign for industria] preparedness. The American 
Machinist has already signified itg approval of this 
project. 

There is a little combination of these two ideas that 
could be put into operation right away. It would conduce 
to military preparedness and be an example of industrial 
preparedness; moreover, it would require no appropria- 
tions. 

Under the Navy Department there are several industrial 
plants—the navy yards, including the gun factory at 
Washington; the powder factory, the torpedo factory and 
a number of magazines, or arsenals, at which powder and 
shell are stored and packed. A navy yard is not a park, 
where ships may tie while the officers and crews go ashore 
on liberty. It is a good-sized industrial plant, employing 
from 1,000 to 5,000 hands; and four or fiye of the navy 
yards are equipped for shipbuilding. 

The American Machinist has taken occasion previously 
to dwell on the necessity of doing something toward the 
development and organization of these properties. They 
are not run economically, nor modern jn equipment 


_ and methods. They should be models for the rest of us 


Not only should the economic wastes be eliminated; 
the military value of the properties should be recognized 
and developed. As at present organized, all the mags- 
zines, the torpedo factory, the powder factory and the 
gun factory are officered by line officers doing shore duty. 
Each navy yard is divided into two industrial divisions, 
and the line officers run one of these in each yard. This 
condition is subject to criticism, not alone because line 
officers—conscientious and hard working though they may 
be—are not experienced in this work, but principally be- 
cause on the outbreak of hostilities it would be necessary to 
withdraw them from shore duty to officer naval vessels— 
necessary because the ships would require them. Inci- 
dentally, the navy is shorthanded as to officers even for a 
peace footing. ; 

Upon removal of the line officers who chance to be in 
these industrial plants at the outbreak of hostilities It 
appears to be the plan to replace them with retired off 
cers not suitable for sea service. This would be a mili- 
tary mistake, if not a calamity. 

These Government plants are wanted for ia 
Purposes principally, At the outbreak of war they wont 
80 as quickly as possible on a 24-hr. basis. The mary 
yards in converting merchantmen and refitting men 0 
war would have to do in a week what they now take . 
weeks or more to do. In order that these plants maj 
fulfill their mission, in order that their military el 
may be maximum at the time of greatest need, they mus 
at that time have well-oiled, smooth-running el ara 
tions in the hands of officers trained to run them and ae 
with them during the war. The present is the bil 
start to develop these organizations; and the wor : 
development can be done without the appropriation 
large sums of Government money. 


a : 
The authority to issue an order involves the respons 


- bility to see that it is properly executed.—H. L. Gantt 
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Quick-Change Double Back- 
Geared 24-In. Lathe 


The Weir Frog Co., Cincinnati, Ohio, has taken over 
the drawings, patterns, templets and jigs for the Series 
D 24- and 26-in. lathes made by the Rahn-Larmon Co. 
Under this arrange- 
ment the latter com- 
pany, no longer man- 
ufactures these sizes. 
The 24-in. size is here 
shown. A lathe built 
along similar lines has 
been previously de- 
scribed in these col- 
umns, but the present 
machine is equipped 
with  quick-change 
gear box, oil pan, oil 
pump and cross-slide 
turret, which were not 
en the former machine 
of this size. 

The wings of the 
saddle are provided 
with the usual 
T-slots, their top sur- 
faces being above the 
top of the cross-slide. 
By removing the tur- 
ret tool post and cross- 
slide, work can be bolted direct to the top of the carriage, 
for boring, etc. All gears are protected by gear guards, 
which are readily removable. The lathe is furnished 
with taper attachment if desired. 


Mt 
Handy Magnifying Mirror 


The form of magnifying mirror shown was designed 
primarily for tool makers’ and machinists’ use. In addi- 
tion to its handiness for the close examination of various 
classes of machinists’ work and toolroom operations it is 
calculated to afford relief from eye strain in connection 
with fine work. The mirror is of course adjustable. 


Swing over V’s, 25 in.; 
in. long; back bearing, 3% x5 in.; 
traverse of tail spindle, 9% in.; 


lead screw, 4 per in 
length between centers, 5 ft.; 


HANDY MAGNIFYING GLASS 
Diameter of mirror, 2% in. 


Many applications for such a mirror will come to mind, 
as, for example, observing the points of cutting tools 
while in the machine, examining internal threaded and 
other work, setting dividers to scale lines, etc. 

The convex mirror is of high magnifying power and is. 
mounted in a white-metal die casting. Either metal or 


QUICK-CHANGE DOUBLE BACK-GEARED 24-IN. LATHE 


ne over carriage, 17 

hole 

cone diameters, 10, 13 

back gear, 4.75 to 1; ratio of second back ear, 1 
ag range of feed, 0.01 to 0. 27 in 


in.; yi qoeerin , 4% in. in diameter by ih 

through sp ndle, in.; -spindle diameter, 2 

and oy in.; wiath of belt, 4 in.; ratio o hie 
to 1; cuts threads, 2 to 20 per in.; threads on 

length of bed, 10 ft. 6 in. and longer; extreme 


weight, with 10- tt bed, 5,600 Ib. 


wooden handles may be obtained. The device is a recent 
product of the Pajaro Manufacturing Co., 1251 Brown’s 
Ave., Erie, Penn. . 

3B 


Self-Centering Bushing Chuck 


To provide adequate means of holding thin bushings 
for boring or internal grinding, the Rivett Lathe and 
Grinder Co., Brighton, Boston, Mass., has recently de- 
veloped a self-centering chuck, one size of which is shown. 

The chuck is designed to take a bushing of a given 
size and hold it on the outside in such a manner as to pre- 
vent distortion. The chuck has two jaws, the total travel 
of which is not over 7, in. It is universal in action, both 
jaws moving simultaneously. The body of the chuck ie 
made of cast iron. The two chuck jaws are of ample 
depth to afford sufficient bearing on the bushing to be 
held. The jaws slide in a slot cut through the body 
of the chuck. At right angles to the travel of the Jaws 
are two spindles through which the movement of the jaws 
is secured. The spindles are connected by means of suit- 
able links, and the jaws are operated through the ec- 
centricity of the spindles. 

It will be observed that all the moving parts are en- 
tirely inclosed and that the design has been made espe- 
cially compact. The chuck may be used in any lathe or 
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SELF-CENTERING BUSHING CHUCK 


grinder and is mounted on a faceplate in the regular way. 
It is made in two sizes—for holding bushings up to % 
in. and 2;% in. in diameter. 


m 
Shell Cutting-Off Machine 


The illustration shows an automatic cutting-off ma- 
chine for cutting off the ragged ends of shrapnel and high- 
explosive shells. In this machine the Curtis & Curtis 
Co., 66 Garden St., Bridgeport, Conn., has adapted the 
principle followed in its line of pipe and threading ma- 
chines—namely, turning the dies around the work in- 
stead of turning the work in the dies. 

Four cutting-off tools are used, all cutting simultane- 
ously under automatic control, and there is provided quick 
return for the cutting-off tools. 


AUTOMATIC CUTTING-OFF MACHINE 
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The general construction of the machine is made ap- 
parent by the illustration. Aside from the insertion and 
removal of the work, the machine is entirely automatic. 
It may be arranged for direct-connected motor drive 
by installing a motor in the base and interposing a train 
of compound gears. 

The machine is made in a number of sizes for shells 
ranging from 3 to 6 in. and with varving thicknesses of 
walls. 

& 
High-Speed Shell-Riveting and 
Marking Machines 

The two machines shown were adapted by the Grant 

Manufacturing and Machine Co., Bridgeport, Conn., from 


its line of riveters, to be especially suitable for high-speed 
riveting and marking of high-explosive type of shells. 


HIGH-SPEED SHELL-RIVETING AND MARKING 
MACHINES FOR HIGH-EXPLOSIVE SHELLS 


Diameter of piston of riveting machine, 1), in.; length of 
stroke, 4 in.; speed, 1,000 blows per minute; air pressure per 


square inch, §0 tv 100 1lb.; weight, 300 Ib.; speed of marking 
machine, 2,000 blows per minute; marking can be arranged 
for 18-lb., 4.5-in. and 60-lb. shells 

The riveting machine, shown to the right, is of the pneu- 
matic stationary type, designed for heading the base 
plugs in high-explosive shells fitted with plugs having an 
annular rim turned on the end of the shell for riveting 
over the plug. 

The machine is equipped with a special supporting 
table, and a special fixture that fits the nose of the shell. 
thus supporting the shell in proper position under the 
riveting hammer to close the joint. Inasmuch as the riv- 
eter is of the stationary tvpe and fitted with a foot 
treadle, which is used to bring the riveting hammer into 
action, the operator’s hands are free to handle the shells. 

After the shell is in position, the treadle is depressed. 
thus starting the machine: the shell is then rotated one 


March 30, 1916 


complete revolution by hand, and with the riveting ham- 
mer striking about 1,000 blows per minute the plug can 
be riveted perfectly tight into the shell in about 20 
sec. This machine can be equipped for riveting various 
sizes of shells. 

The machine shown to the left is an adaptation of the 
rotary vibrating shell-riveting machine made by the 
same company and especially fitted up for rapidly mark- 
ing the bases of high-explosive shells. 

The arrangement is such that the blow is brought to 
bear on each individual letter and figure successively and 
with uniform pressure. Adjustment is provided so that 
a shallow or deep impression can be obtained. In opera- 
tion a marking chuck is fastened on the end of the shell 
by means of a thumb-screw. ‘The shell is then placed on 
the ball-bearing revolving fixture, which fits the nose of 
the shell. The base of the shell is supported in a position 
that brings the vibrating hammer to the proper location 
to do the marking. The machine is then started and the 
shell rotated one complete revolution by hand. With the 
machine striking 2,000 blows per minute, the official 
marking is done in about 15 sec. The machine can be 
equipped for various-sized shells. 

® 


Worm Thread Miller 


The latest model of worm thread miller built by the 
Newton Machine Tool Works, Philadelphia, Penn., is 
shown in the illustrations. 

In operating, the turned worm blanks are forced on a 
mandrel inserted in a taper draw chuck in the hollow 
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threads are right or left hand. 
obtained through change gears. 

Motion is transmitted to the index box from a feed box, 
in which sufficient gears, mounted on sliding sleeves, 
controlled by levers, are included to give nine changes 
of feed without removal of the gears. 

The feed is also carried through a box for connection 
with the rotating mechanism and then to gears for con- 
nection with the table feed screw. A lever controls the 
engagement of the feed clutch and another lever the 
reversing fast-power table clutch. 

An eccentric clamp is controlled by a lever to lock the 
head securely in place after the cutter has been adjusted 
to the required depth through a screw equipped with a 
micrometer measuring collar. 

All features are controlled from the front, with the 
one exception of the spindle-head rotating worm-shaft, 
which is fitted with an adjustable circular gage to give 
fractional degrees of angularity to the cutter spindle, 
within a maximum range of 40 deg. each side of the 
horizontal. Cutters are located with the axis by the use 
of spacing collars. A latch pin lever controls the clutch 
that gives suitable feeds and rotation for the left- and 
right-hand worms. 

The drive is from a pulley through reduction gear, a 
spur gear through bevel gears and finally through hard- 
ened pinion and gear to the hardened helical gear made 
integral with the spindle, which has a taper bearing on 
each end. The thrust of the spindle is taken by an oil- 
immersed bearing of ample proportions for the purpose. 


The various pitches are 


IMPROVED DESIGN OF WORM THREAD MILLER WITH CENTRALIZED CONTROL 


i between end of spindle and center, 24 in.; center of spindle 
ee Lise in "BREE: over all, 8 ft. 3 in. by 4 ft. 6 In. 


Diameter of bore in spindle chuck, 3 in.: 


to table, 8% in.; width of table, 14% Iin.; 


spindle, controlled by a lever. After this first clamping, 
the mandrel is not released until the worm is entirely 
completed, as the adjustment to, and division for, the 
successive leads is controlled by a tooth clutch connected 
to the indexing worm and wormwheel. 

The gear box contains the required gear combinations 
through sliding sleeves controlled by latch levers. Six 
leads are covered without removal of gears, whether 


The base serves as a reservoir for the lubricant, which 
is delivered at the point of cutting by a pump and con- 
ductors. 

It will be noted that control of all of the machine’s 
motions is effected from the front with the exception of 
ihe spindle head rotating wormshaft. It will be under- 
stood that the work to be finished on this machine 1s In 
the form of hollow cylinders previously turned. 
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Sensitive Tapping Machine 


The special feature of the tapping machine shown is 
the friction drive for both forward and reverse, making it 
sensitive to the touch of the operator and reducing the pos- 
sibility of tap breakage. 

The friction rolls are adjustable, simplifying the speed 
changes and at the same time permitting reversal at a 


SENSITIVE TAPPING MACHINE 

Capac yi fs in.; maximum distance from chuck to table, 
8% in.; distance from upright to center of spindle, in.; 
weight, with countershaft, 62 lb. 
higher speed than when driving forward. The friction- 
roll adjustment secures any speed from 225 to 600 
r.p.m. This machine is a recent product of the Fenn 
Manufacturing Co., Hartford, Conn. 


i 
Coating for Blueprint Paper 


As a result of the great increase in the price of potas- 
sium ferricyanide, or red prussiate of potash, which is 
extensively used as a coating material for blueprint paper, 
an economical method of preparing the substance has 
been devised by the Department of Agriculture. Before 
the beginning of the war potassium ferricyanide could be 
obtained for 55c. a pound. It now sells for about $6 a 
pound, and moreover, it is exceedingly difficult to obtain 
in this country even at that price. 

Potassium ferricyanide is produced by oxidizing a solu- 
tion of potassium ferrocyanide with chlorine gas. At 
the same time a small amount of potassium chloride is 
produced. Investigations by the Bureau of Chemistry 
show, however, that the presence of this amount of potas- 
sium chloride in the coating of the paper does not inter- 
fere with the color and durability of the print. It is 
unnecessary, therefore, to separate the potassium chlor- 
ide by crystallizing the potassium ferricyanide, provided 
that the latter is to be used on the spot and soon after 
it is prepared. 

The apparatus devised by the Bureau of Chemistry 
for preparing in this way potassium ferricyanide solu- 
tion is simple. The chief precaution to be taken in its 
operation is to see that the finished solution does not 
contain an excess of chlorine. At the prevailing prices 
of the materials potassium ferricyanide solution can be 
made by this process at the cost of approximately $2.80 
per pound, calculated on the dry-salt basis. At the prices 
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which prevailed before the war and which may be re- 
garded as normal the cost would be approximately 35c. 
per pound. 

Allowing for possible loss, 100 lb. of potassium ferro- 
cyanide should yield about 75 lb. of potassium ferri- 
cyanide. 

In the illustration is shown apparatus designed to pro- 
duce 1 lb. of potassium ferricyanide from 1.33 Ib. of 
potassium ferrocyanide. A is a cylinder containing chlor- 
ine; B is a glass cylinder 3 in. in diameter and 25 in. in 
height, capacity approximately 34 gal., in which the 
solution of potassium ferrocyanide is placed. C is an 
ordinary acid bottle containing a solution of sodium hy- 
droxide for absorbing any excess of chlorine that may 
be unabsorbed by the solution of potassium ferrocyanide. 
The glass cylinder B is fitted with a glass pet-cock d near 
the base for withdrawing a portion of the solution for 
testing completion of oxidation. At the top it is fitted 
with a 3-in. cork c sealed with paraffin and having two 
holes to accommodate the glass tubes b and e. One of 
these tubes b extends to the bottom of the cylinder and 
is blown at the end to distribute the gas. It is connected 
by a short piece of rubber tubing to the pipe attached to 
the chlorine cylinder. The other tube e, which does not | 
touch the surface of the solution in cylinder B, is con- 
nected by a rubber tube to a glass tube f running to the 
bottom of the acid bottle and blown to distribute any 
gas that may not be absorbed in B. Bottle C is fitted 


at the top with a cork g sealed with paraffin and having 


two holes through which pass tubes. One of these tubes 
f runs to the bottom of the bottle; the other h, start- 
ing from above the liquid, is so connected as to carry 
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APPARATUS FOR THE PREPARATION OF 
POTASSIUM FERRICYANIDE 


unabsorbed chlorine out of doors. The chlorine gas is 
regulated by a valve a in the head of the chlorine cyl- 
inder. The glass tubing used should be 14 in. in inside 
diameter. 

In operation it is only necessary to dissolve 1.33 Ib. 
of potassium ferrocyanide in about 2% qt. of distilled 
water and pour into cylinder B. Nearly fill bottle C 
with a 10 per cent. solution of causic soda. Connect the 
chlorine cylinder with tube b by means of a short piece 
of rubber tubing, tube e with tube f, and finally run a 
tube h from bottle C out of doors. Turn on the chlor- 
ine gas and allow it slowly to bubble through the solution 
of potassium ferrocyanide. Shut off the chlorine at in- 
tervals of a half-hour or so; and to aid the absorption 
of the gas, shake or agitate the container. Do not allow 
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the caustic soda solution to suck back when the gas is 
shut off. This can be prevented by breaking the con- 
nection between B and C immediately after shutting off 
the chlorine. Continue passing the chlorine into the 
potassium ferrocyanide solution for some time after the 
color has darkened considerably. After this, frequent 
tests are necessary to determine when the oxidation has 
been completed. To test for complete conversion to the 
ferricyanide, draw off a little of the solution through the 
pet-cock d, dilute with distilled water and test with a 
solution of ferric chloride. If a blue precipitate is formed, 
potassium ferrocyanide is still present and the process 
must be continued. If a brownish or amber-colored solu- 
tion results, the oxidation is complete. After tests show 
the oxidation to be complete, turn off the chlorine gas, 
disconnect the chlorine cylinder and connect 6 with an 
air-pressure line. Bubble air through the solution until 
no odor of chlorine is noticeable. In case air pressure is 
not available and suction can be obtained, break the 
rubber connection between tubes e and f and connect e 
with the suction and draw air through the solution until 
it is free of chlorine. 

Great care must be exercised that no chlorine escapes 
into the room and comes in contact with the flesh, as it 
is a powerful irritant and serious injury may result to 
the throat, nose, eyes and hands from exposure to the 
fumes or from contact with the liquid. 


NEW PUBLICATIONS 


AMERICAN MACHINIST GEAR BOOK—By Charles H. Logue. 
Revised edition, Reginald Trautschold, editor. Three 
hundred and fort x9-in. pages; 300 illustrations; in- 
dexed:; cloth bound. Published by “American Machinist, 
McGraw-Hill Book Co., sole selling agents. Subscription 
pr'se with the “American Machinist,” $4.75; sale price, 
2.60. 


The first edition of this book was published some five 
years ago and met with a most gratifying success. It pro- 
vided reliable, useful information on the subject of gearing. 
However, the last few years have added much to our knowl- 
edge of certain types of gears, making it advisable to revise 
a part of the original matter and to add some that is new. 
In doing this the original plan of the work has been fol- 
lowed, and much of the text remains intact. However, four 
sections have been entirely rewritten. These cover bevel, 
worm, helical and skew-bevel gears. In addition, the former 
section on gear-pattern work and molding has been omitted, 
and its place has been taken by a new section devoted to the 
costs of standard gears. 


EAM POWER—By W. E. Dalby. Seven hundred and sixt 
= 6x9-in. pages; 258 illustrations; 35 tables; indexed; cloth 
bound. Longmans, Green & Co., New York City. Price, $6. 


English technical books, particularly those relating to 
thermodynamics, have certain disadvantages when used by 
American readers. The most apparent is the system of units. 
Professor Dalby’s massive volume, for instance, makes use 
of the pound-calorie rather than of the British thermal unit 
and consequently of the Centigrade rather than of the more 
familiar Fahrenheit temperature scale. 

The book opens with an outline of the practical working 
of a steam plant, then goes on to explain how the power 
developed can be measured, and afterward considers practical 
and theoretical thermodynamics and dynamics of the plant. 

The author has chosen to divide the heat-carrying media 
into three interacting circults—the heating circuit, dealing 
with the transformation of the fuel into gas and the work 
done by the latter; the motive-power circuit, in which the 
steam gives up its energy: and finally the so-called cooling 
circuit, where the water is circulated through the condensing 
system. The first five chapters are devoted to the considera- 
tion of these three circuits. 

Chapter I gives a general description of the duties of the 
boiler, reciprocating engine, condenser and auxillary appar- 
atus forming the power plant. It also explains the meaning 
of such terms as indicated and brake horsepower, as well as 
the principle and construction of apparatus used in their 
measurement. The reader is next given an elementary con- 
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ception of the method of calculating thermal efficiency and is 
shown by carefully prepared flow diagrams the heat-energy 
conditions in various steam plants. 

The second chapter deals with the steam boiler. The prin- 
cipal elements of the construction of several English boilers 
are described, as also are safety valves, gages and other very 
English mountings. Particularly clear and useful are the sec- 
tions relating to fuels and to the theory of combustion. 

The third chapter is a 76-page review of the laws of ther- 
modynamics. 

Chapter IV applies the theory to the performance of com- 
pound engines for both stationary and locomotive work, pay- 
ing considerable attention to losses and to the means of re- 
ducing them. Concluding the part of the book concerned 
with heating, motive power and cooling circuits is a chapter 
on condensing apparatus, which seems all too short in view of 
the importance of the condenser and auxiliary apparatus in 
the operation of the modern power plant. 

Chapters VI, VIII and IX relate chiefly to locomotive de- 
sign and operation considered from a technical point of view. 

Chapters VII and X deal with engine mechanism, the first 
explaining the method of calculating and graphically deter- 
mining turning couples and giving the theory of flywheels 
and governors. The tenth chapter relates to steam distribu- 
tion and therefore to valves and valve mechanisms. The rect- 
angular-valve diagram is used to illustrate a number of prac- 
tical problems. The Reuleaux, Bilgram and Zeuner diagrams 
are explained, as are also typical locomotive valves, link and 
reversing motions. 

The last hundred pages (Chapters XI and XII) are devoted 
to the steam turbine. After starting with the theory of steam 
flow and of nozzles and applying the theory to the steam jet 
in the vacuum-brake ejector and the boiler injector, the 
reader is introduced gradually to the principles underlying 
impulse and reaction turbines and to the general design of 
such apparatus. The construction of the Zoelly, Sturtevant, 
De Laval, A. E. G. Parsons and Curtis turbines is described 
somewhat briefly, mainly as used for ship propulsion. 

Professor Dalby’s treatise should prove exceedingly valu- 
able to students, to engineers and, in fact, to anyone desiring 
a thorough and authoritative exposition of the principles, both 
thermodynamic and dynamic, on which the design and opera- 
tion of steam-power apparatus depend. Original authorities, 
such as Newton, Carnot, Clausius and Lord Kelvin, have been 
consulted, and even the most advanced theory presented is 
at all times closely linked with fundamental principles. The 
author has not been niggardly in giving his authorities. In 
fact, he goes farther, so that the references to articles deal- 
ing with particular phases of the subject are in themselves a 
useful part of the book. Another pleasing feature is that 
the illustrations, instead of being photographic reproductions, 
are nearly all line drawings carefully prepared to explain and 
to amplify the text. 

PLANE GEOMETRY—By Claude Irwin Palmer and Daniel 
Pomeroy Taylor. Two hundred and seventy-seven 5x7%- 


in. pages; illustrated; indexed; cloth bound. Scott, Fores- 
man & Co., New York City. Price, $1 


Reviewed by Walter B. Carver® 

He who undertakes the thankless task of writing a 
textbook on geometry at this time finds himself between the 
devil and the deep sea. On the one hand are the centuries of 
Euclidean tradition, demanding an ostensibly logical deduc- 
tive system. This tradition is given immediate and vital 
significance by the fact that the examinations which the 
student will be expected to pass are based upon it. On the 
other hand, there is the growing conviction that the student 
would acquire a better working knowledge of the truths of 
geometry and greater facility in the application of them if it 
were not necessary for him to devote so much of his time 
and energy to the proving of these truths. Moreover, it is 
generally conceded that many of the socalled proofs are so 
lacking in rigor as to be of very questionable value as a 
training in logic. Following the traditions, an author may 
produce a book that is distinguishable from its predecessors 
by means of the color of its binding. It will be made :p 
largely of proofs of formal propositions, and many of these 
proofs will be unworthy of the name. If, on the other hand, 
the author be so courageous as to disregard the prescribed 
canons, he is quite likely to produce a book not usable as a 
text under present conditions. 

The authors of the work under review have been notably 
successful in steering a careful course between these two 
disasters. The book impresses the reviewer as a conserva- 
tive step in the right direction. In the editor's preface he 
suggests that the book should be gaged by “pedagogical 
rather than logical standards” and admits that at certain 
points “logic has been intentionally sacrificed to insight.” 
It is then somewhat surprising to find the book distinctly su- 
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perior to the average plane geometry in the rigor of its rea- 
soning. The sacrifice of logic seems to consist largely of the 
omission of formal proofs in certain difficult cases. For in- 
stance, at the beginning of the chapter on areas there is 
an informal discussion, in which even the treatment of the 
ircommensurable case is clearly suggested by a numerical il- 
lustration. Then we read, “From the foregoing considera- 
tions the truth of the following statement may be accepted: 
The area of a rectangle is equal to the Product of its base 
and altitude.” Perhaps this may be called a sacrifice of logic. 
But it is not faulty logic. There is no pretense that the 
theorem has been proved. Is this not the simple pedagogical 
and logical solution of our difficulty in elementary geometry? 

The first obvious truths of the Subject are presented in 
an informal way, appeal being made to the student’s intui- 
tions rather than to his reasoning powers. There are at the 
beginning no forma] definitions or axioms; no pretense at 
proving anything. The first (very simple) proof occurs on 
page 39. The more important statements made in these 
earlier pages are proved later in the text. This method of 
procedure, admirable from a pedagogical point of view, is 
dangerous logically. It ig easy to show, by a circular route 
of faultless reasoning, that if a Statement is true it follovrs 
that it is true. One comes out by the same door where one 
went in. The two series of paragraphs—30, 32, 96, 97, 132, 
133, 143 and 122, 128, 132, 133, 135—seem to furnish two ex- 
amples of this kind of reasoning. It is only fair to add that 
the book ig comparatively free from such defects. 

The very difficult matter of measurement is well handled. 
The necessary assumptions are made explicitly, but in a 
natural form that makes them intuitively acceptable. There 
may be objections to defining the numerical measure of a 
quantity as “the number of times the quantity contains the 
unit of measure” and then following this by the assumption 
that “the numerica} measure may be an integer, a fraction 


The arrangement of the book is excellent. The subject 
is divided into five “chapters” (instead of "books”), and the 
usual order of the chapters on areas of polygons and simi- 
larity has been reversed. The material presented is more 
than sufficient to meet college-entrance requirements, and the 
arrangement is such that certain parts may be omitted when 


A review of the text would be incomplete without some 
mention of the exercises. They are numerous and varied and 
are well selected both for emphasizing and making clear the 
abstract truths of geometry and for connecting these truths 
with everyday experience. One ig pleased to find a large num- 
ber that involve the use of algebraic methods and numerical 
computations. There are & collection of formulas for refer- 


attractive. 


INDUSTRIAL LEADERSHIP—By H. L. Gantt One hundrea@ 
and twenty-eight 5x7%-in. pa es; 9 charts: loth id. 
Yale University Press, New: aven, Conn. Price, a 
The five chapters of this book constitute the Page lectures 

for 1915, delivered before the Senior class of the Sheffield 


great European War. In some minds there is a belief that the 
forces that can knit peoples together for Physical warfare 
can also produce a Superior industria} competition that will 
be very difficult to meet. 

Mr. Gantt in his foreword admits that autocracy in the 
past has been able to organize a nation for both industrial 
and military efficiency in a manner superior to anything that 
has been accomplished by democracy, He then Z0es on to 
Fay: “Ir democracy ig to compete Successfully with autocracy 
in the long run, it must develop Organizing and executive 


He believes that this can be done, however, and states the 


even more effective than any system of industrialism which 
can be developed under autocracy.” This conviction, ex. 
Pressed after mature reflection, Should serve to encourage 
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The titles of the five lectures, or chapters, are these: In- 
dustrial Leadership: Training Workmen: Principles of Task 
Work; Results of Task Work; Production ana Sales, 

The first naturally receives the most attention by the re. 
viewer, for Mr. Gantt’'s method of training workmen and de- 
veloping task work is well known and its results generally 
recognized. At the outset we are invited to ponder on the 
fact that our industrialism is so modern that its greatest 
problems have hardly been clearly grasped, even by tho3e 
who have given them most study. Then a prief Sketch of 
the usual conditions that have prevailed in industrial plants 
leads us to accept as truth: “Both employer and employee 
thus put a premium on inefficiency.” 

But the experience of the last ten years has tended to 
change this, and it is now becoming recognized among the 
most progressive manufacturers of the day that “the ratio 
between the wages paid and the work done is more import- 
ant than the absolute amount of wages paid, and that the ab- 


the success of industrial Organization is, “The authority to 
issue an order involves the responsibility to see that it is 
Properly executed.” 

From this brief outline of industry as it was and as it is 
trending, Mr. Gantt invites us to consider the importance cf 
leadership in war as the starting point of emphasizing the 
importance of leadership in industry. He quotes this well- 
known passage from Napoleon: “In war, men are nothing; 
it is the man who is everything. The general is the head, 
the whole of any army. It was not the Roman army that 
conquered Gaul, but Cesar; it was not the Carthaginian army 
that made Rome tremble at her gates, but Hannibal: it was 
not the Macedonian army that reached the Indus, but Alex- 
ander; it was not the French army that carried the war lo 
the Weser and the Inn, but Turenne; it was not the Prus- 
sian army which for seven years defended Prussia against the 
three greatest powers of Europe, but Frederick the Great.” 

The historian who Sives the above quotation stated that 
Napoleon merely reiterated a truth confirmed by the spirit 
of successive ages—that a wise direction is of more avail than 
overwhelming numbers, sound strategy than the most perfect 
armament. Mr. Gantt paraphrases this conclusion for in- 
dustrial conditions as follows: “A wise policy is of more avail 
than a large Plant; good management, than perfect equip- 
ment.” 

The remaining pages of the first chapter amplify and ex- 
pand this idea, carrying the conviction that industrial leader- 
ship is not a haphazard growth, not the chance positioning of 
some man or sma]]l Sroup of men. On the contrary, it is an 
avocation for which men should be especially selected and 
trained to make them industrial leaders of the quality that 
the future wil] need, if American industries are to hold their 
present position in world-wide affairs. 

The second chapter of the book outlines Mr. Gantt’s princi- 
ples and methods for training workmen, which have been 
associated with his name for & number of years. The third 
chapter outlines the principles of task work, and the fourth 
gives the result of this work in several industries, The ex- 
amples are striking and are presented by means of the colored 
graphical charts that Mr. Gantt has used in his previous 
writings. 

The fifth chapter, devoted to production and sales, follows 
very closely the argument of a professional paper contributed 
by Mr. Gantt at the Buffalo meeting of the American So- 
ciety of Mechanica) Engineers in May of last year. Early in 
the chapter he invites us to consider this fact: “If we a 
duce an article for which there is a large demand, and . 
it for a price that most people can afford to pay, the cos 
of selling that article in large quantities will be extremly 
small.” Then after holding up the production and sale of the 
Ford automobile ag an example, he writes: “This seem 
dispute the theory held by so many business men, that a hig 
selling price ig necessary to large profits.” 

The final pages of the book are devoted to a brief discus- 
sion of the problem of expense apportionment and of Be 
newer theory advanced by Mr. Gantt himself: ‘The outpu 
of the factory should not bear the total expense of the pert 
but only that portion of the expense needed to produce a 

Every man who wishes to keep In touch with the sale 
theories and developments of the best thought on industri4 
management will be compelled to read this book. 
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Cutting Downward in the Lathe—The captions for ae 
illustrations accompanying the discussion of downwar rone- 
ting in the lathe, which appeared on page 518, were Sai 
ously transposed. The upward and downward cutting ac 


S- 
were made clear by the illustrations, and therefore the tran 
position of the captions was no doubt obvious. 
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Metal Trades Branches 


At the annual meeting of the Cincinnati branch of the 
National Metal Trades Association, held on Mar. 2, the follow- 
ing officers were elected for the ensuing year: August H. 
Tuechter, president; J. B. Doan, vice-president; John A. 
Le Blond, secretary; J. W. Manley, business secretary; William 
Emmes, treasurer. Murray Shipley, E. A. Muller and C. H. 
Fox constitute the executive committee. 


The Cleveland branch, the annual meeting of which con- 
vened on the same date, elected the following officers: Chris- 
tian Girl, president; Franklin Schneider, vice-president; J. D. 
Cox, Jr., treasurer. A. W. Foote, N. S. Calhoun, J. H. Francis 
and Henry Souther were elected the Board of Directors. 


OBITUARY 


Eugene E. Garvin, vice-president of the Garvin Machine 
Co., New York City, which was founded by his father, the late 
Hugh R. Garvin, died at his home in Englewood, N. J., Mar. 20. 
Mr. Garvin was born in Hartford, Conn., 58 years ago, and had 
been connected with the above concern during his entire 
business career, for the past twelve years as vice-president. 


John Watson, proprietor of the plant of John Watson & 
Sons Co., Trenton, N. J., and a veteran machinist, died at his 
home in that city on March 15. Mr. Watson was 80 years old 
and had the distinction of building the first automobile in his 
section of the country. He was a prolific inventor, particu- 
larly in the field of pottery machinery. During the Civil War 
Mr. Watson was superintendent of the old Trenton Arms and 
Ordnance Works at which plant many guns were manufac- 
tured for the Union Army. 


William H. Dayton, master mechanic of the Excelsior Needle 
Co., Torrington, Conn., died suddenly of heart failure on 
Mar. 6. Mr. Dayton was born in Torrington, then known as 
Wolcottville, Oct. 28, 1840, the son of Arvid Dayton, a builder 
of melodeons and organs, from whom no doubt he inherited 
his mechanical genius. He was first employed in his father’s 
shop, but joined the newly organized Excelsior Needle Co. in 
1866, remaining in its employ until his death. His many 
inventions concerned the machinery used in the product of 
the Excelsior Needle Co.—sewing-machine and _ knitting- 
machine needles, bicycle spokes, nipples and pedals. Mr. 
Dayton was also the inventor of the swaging machine which 
bears his name. Mr. Dayton is survived by a son, James M. 
Dayton, and three grandchildren. 


PERSONALS 


Clarence G. Arvidson has been promoted to the position of 
foreman of the experimental department of the Stenotype Co., 
Indianapolis, Ind. 


Fred C. Mever is now assistant superintendent of the 
Stenotype Co., Indianapolis, Ind., having recently been pro- 
moted to the position. 


A. R. Murray has resigned from the designing department 
of the Cincinnati Shaper Co. to become general manager of 
R. A. Jones & Co., Covington, Ky. 


Clifford N. Lockwood has become treasurer and general 
manager of the Vulcan Process Co., Minneapolis, Minn., suc- 
ceeding L. E. Jordan, who has disposed of his interests in the 
firm. 


Dewitt Tappan, for eleven years with the Watervliet 
Arsenal, has resigned from the position of planning-room 
foreman to enter the employ of the Veeder Manufacturing 
Co., Hartford, Conn., as assistant superintendent. 


F. D. Walden, formerly of the Heald Machine Co., 
NWVorcester, Mass., has taken a position with the Davis Machine 
‘ool Co.. Rochester, N. Y., as manager in charge of operation. 
Peter Plantinga has been placed tn charge of the mechanical 
engineering department. 


George M. Basford, for several years assistant to the 
president of the American Locomotive Co., and more recently 
chief engineer of the railroad department of Joseph T. Ryer- 
zon & Son, has been elected president of the recently organ- 
ized Locomotive Feed Water Heater Co., 30 Church St., New 
York City. 


AMERICAN MACHINIST 


INQUIRY FOR MACHINERY 


Machine wanted for branching artificial flowers used for 
decorative purposes. Address, Information Department, 
“American Machinist.” 


TRADE CATALOGS 


Cowan Truck Co., Holyoke, Mass. Catalog. Transveyors. 
Illustrated, 8x10% in. 


C. F. Roper & Co., Hopedele, Mass. Circular. Gear circu- 
lating pumps. Illustrated. 


Charles Bisler, 43 Dodd St., Bloomfield, N. J., Circular A. 
Turret heads for bench and engine lathes. Jllustrated. 


The C. J. Root Co., 100 Stone St., Bristol, Conn. Catalog 
No. 17. Revolution counters. Illustrated, 36 pp. 6%x8 in. 


Spray Engineering Co., 93 Federal St., Boston, Mass. Bul- 
Heh No. 210. Coating Explosive Shells. Illustrated, 12 pp., 
x9 in. 


The Greaves-Klusman Too] Co., Cincinnati, Ohio. 
ana ice Betterments.” Engine lathes. 
x n. 


Bay State Saw and Tool Mfg. Co., 30 Whittier St., Boston. 
Mass. Catalog. “Tiger’ hack saw blades. INustrated, 8 
pp., 34%x6 in. 


The Chisholm-Moore Mfg. Co., 
No. 24. Third Edition. Cyclone chain hoists. 
96 pp., 6x9 in. 


Rome Brass and Copper Co., Rome, N. Y. Loose Leaf Cata- 
log. Brass and copper sheet, rods, tubes, wire, ete. Illus- 
trated, 5x7 in. 


The Curtis & Curtis Co., 66 Garden St., Bridgeport, Conn. 
Catalog No. 14. Pipe cutting and threading machinery. II- 
lustrated, 32 pp., 7%x10 in. Circular. Automatic cutting-off 
machine for pipe, shrapnel, etc. Illustrated. 


U. *T.~. ne rford Brass and Copper Co., Hungerford Build- 
ing, New York. Catalog. Brass, copper, bronze, yellow metal, 


Pamph- 
Illustrated, 20 pp., 


Cleveland, Ohio. Catalo 
Illustrated, 


ences tubes, wire rods, rolls, etc., extruded metals, brass 
ttings, 


PP., 


hardware, roofing materials, etc. Illustrated, 404 


x9 in. 


FORTHCOMING MEETINGS 


American Society of Mechanical Engineers. Spring meet- 
ing, April 11-14, New Orleans, La., Calvin W. Rice, secretary, 
29 West 39th St., New York, N. Y. 


National Metal Trades Association. 
27-28, New York, N. Y., Hotel Astor. 
Peoples Gas Building, Chicago, II). 


American Society for vesung Materials. Annual meeting 
June 27 to July 1, 1916, Hotel Traymore, Atlantic City, N. J. 
Edgar Warburg, secretary, University of Pennsylvania, Phila- 
delphia, Penn. 


Annual meeting, Apr. 
H. D. Sayre, secretary, 


Monthly 


American Society of Mechanical Engineers. 
29 West 


meeting first Tuesday. Calvin W. Rice, secretary, 
Thirty-ninth St., New York City. 


Boston Branch National Metal Trades Association. tile 
meeting on first Wednesday of each month, Young’s Hotel. 
W. W. Poole, secretary, 40 Central St., Boston, Mass. 


Providence Association of Mechanical Engineers. Monthly 
meeting fourth Wednesday each month. J. A. Brooks, secre- 
tary, Brown University, Providence, R. I. 


New England Foundrymen’'s Association. Regular meet- 
ing second Wednesday of each month. Exchange Club, Bos- 
ton, Mass. Fred F. Stockwell, 205 Broadway, Cambridgeport, 
Mass. 


Engineers’ Society of Western Pennsylvania. Monthl$ 
meeting third Tuesday: section meeting, first Tucsday. Elmer 
K. Hiles, secretary, Oliver Building, Pittsburgh, Penn. 


Rochester Society of Technical Draftsmen. Monthl 
ing, last Thursday. O. L. Angevine, Jr., secretary, 857 
St., Rochester, N. Y. 


Superintendents’ and Foremen’s Club of Cleveland. Monthly 
meeting third Saturday. Philip Frankel, secretary, 310 New 
England Building, Cleveland, Ohio. 


Western Society of Engineers, Chicago, Ill. Regular meet- 
ing first Wednesday evening of each month, excepting July 
and August. J. H. Warder, secretary, 1785 Monadnock Block, 
Chicago, Il. 


Philadelphia Foundrymen’s Association. Meetings first 
Wednesday of each month. Manufacturers’ Club, Philadelphia, 
Penn. Howard Evans, secretary, Pier 45 North, Philadelphia, 
Penn. 


Technical League of America. Regular meeting second 
Friday of cach month. Oscar S. Teale, secretary, 35 Broadway, 
New York. Y. 
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Prices--Materials and Supplies 


IRON AND STEEL 


Pig Iron—Quotations were current as follows at the points 


indicated: 
One One 
Mar. 24, Month Year 
1916 Ago Ago 
No. 2 Southern foundry, Birmingham.. $15.00 $15.00 9.25 
No. 2 X Northern foundry, New York. 20.50 19.75 4.25 
No. 2 Northern foundry, Chicago..... 19.00 18.50 13.00 
Bessemer, Pittsburgh ............... 21.95 20.70 14.55 
Basic, Pittsburgh ..................0- 19.20 18.70 13.45 
No. 2 X, Philadelphia............... ~- 20.00 20.00 14.25 
NO: 2 Valleyis 65 cess 6 owt eee ew cs 18.50 18.25 13.00 
No. 2, Southern Cincinnat!i........... 17.90 17.90 12.15 
Basic, Eastern Pennsylvania......... 19.50 19.50 13.00 
Gray forge, Pittsburgh.............. 18.45 18.45 13.45 
Steel Shapes—The following base prices in cents per pound 


are for angies 3 in. by in. and larger and tees 3 in. and 
larger from jobbers’ warehouse at the places named: 


rw———New York——\ 


ne One 
Mar. 24, Month Year Cleve- Chi- 
1916 Ago Ago land cago 
Steel angles, base.......... 3.10 2.95 1.85 3.25 3.10 
Steel T’s, base ........ ae ee (eekD 3.00 1.90 3.25 3.10 
Machinery steel (bessemer) 3.10 2.95 1.80 3.25 3.10 


Steel Sheeta—The following are the prices in cents per 
pound from jobbers’ warehouse at the places named: 


ra——— New York ——Y 


ne One 

Mar. 24, Month Year Cleve- Chi- 

1916 Ago Ago land cago 

No. 28 black............ 3.50 3.50 2.60 2.95 3.20 
No. 26 black............ 3.40 3.40 2.50 2.85 3.10 
Nos. 22 and 24 black.... 3.35 3.35 2.45 2.80 3.05 
Nos. 18 and 20 black.... 3.30 3.80 2.40 2.75 3.00 
No. 16 blue annealed.... 4.30 3.75 2.35 3.00 3.45 
No. 14 blue annealed.... 4.20 3.70 2.26 3.60 3.35 
No. 12 blue annealed.... 4.15 3.65 2.20 3.55 3.30 
No. 28 galvanized....... 5.65 5.65 4.00 5.25 5.50 
No. 26 galvanized....... 5.35 5.35 3.75 4.95 5.20 
No. 24 gwalvanized....... 5.20 5.20 3.55 4.80 5.05 


Standard Pipe—The following table shows the comparison 
in discounts, together with the net prices in cents per foot: 


Black——\ alvanized—, 
Mar. 24, One ar. 24, One 
1916 Yr. Ago 1916 Yr. Ago 
%- to 2-in. steel butt welded 73% 80% 65%% 69%% 
216- to 6-in. steel lap welded. 72% 19% 564%% 68%% 
Diameter, In. 
5h 6 ety Sia oee Gaal 2 ek ws 3.11 2.30 5.12 3.51 
T= | Gittente anbwre We eon Se wns eared es 4.59 3.40 T.57 5.19 
DAG ea eG 6 Nk Gs he Aw eaten are Sct 6.21 4.60 10.24 7.02 
Le iS bck wk Bere eee oie Sore heen 7.43 5.50 12.24 8.39 
2 Sct ie) Sars wnke ak wig rain Batch 9.99 7.40 16.47 11.29 
ee can! ase os ce taices a ian Oe wknd baa Ge 16.38 12.29 26.62 18.43 
By > wags adital wees Wrate te Wares tear aea aids 21.42 16.07 34.81 24.10 
re er ee ae er ee ere 30.52 22.89 49.60 34.34 
Oe - (chorea he diane aaa ean eee 41.44 31.08 67.34 46.62 
Gi eee ee Senos Bene ee eae a 53.76 40.32 87.36 60.48 


Bar Iron—Prices are as follows in cents per pound at 
the places named: 


Mar. 24, One Month 
1916 Ago 
Pittsburgh, mill .................0200. 2.45 2.20 @2.30 
NG@W VO: 4 ¢i3 0h Sa ties et a were eh we 2.70 2.45 
Warehouse, New York.............c00.8 3.10 2.60 
Warehouse, Cleveland ................ 3.25 2.60 
Warehouse, Chicago .................. S10: -i41%e<e 


Cold Drawn Steel spat «egy da warehouse to consumers 
requiring fair-sized orders the following quotations hold: 


NOW. VOR. 6.2446 s eee tee eee hee te ches 10% above list price 
CI6EVGIBNG 755 rh6-F ee coe i Eee 20° above list price 
CHICE RO. iii 6 Wahi es WOO OSES OE ROR Oke OOS List price 


Swedish (Norway) Iron—This material per 100 lb. sells as 
follows f.o.b. places named: 


New York.... $4.75 Cleveland.... $5.05 
In coils an advance of 50c. is charged. 


METALS 


Chicago.... $3.60 


Aluminum—Quotations in cents per pound are as follows 
for ton lots: 


No. 1 virgin 98-99%... ccc nce ccc ccc cc er accees 59.00@ 61.00 
Pure 98-99% remelt....... ccc cee ccc ccc cece esees 58.00 60.00 
No. 12: alloy Tremelts oss 65256648 6k be Soe ews 48.00 @ 50.00 


Jobbers usually charge 2c. per pound over these figures. 
Copper Bars from warehouse sell as follows per pound: 
New York.... 40.00 Cleve! . 39.00 Chicago.... 38.00 


Antimony—Chinese and Japanese brands are quoted as 
follows in cents per pound for spot delivery, duty paid: 


New York.... 45.00 Cleveland.... 50.00 Chicagwo.ee. 44.75 


Miscellaneous Metals—The present quotations in cents per 
pound, with a comparison of practically a month and year 
ago, are as follows: 

cm — New York —" 


ne ne 
Mar. 24, Month Year 
1916 Ago Ago 
Copper, electrolytic (carload lots) 27.00 27.25 15.50 
PUT, 7 dss 0. wea ak ehha ea Wa a a es 49.50 44.00 49.00 
TiOAG See esos eae hee ak 8.50 6.30 4.15 
Spe@lte@P 654.5.) Bike haceea ee Fe8k oekad 18.00 21.65 9.00 
ST. LOUIS 
MCA? ode ht oe a ek eee Ws Dek 8.40: 6.20 
SHGlter v5 iie 68 oie halter ace Bowed Me eee 17.8716 21.50 


At the places named, the following prices in cents per 
pound prevall: 


c—— New York ——_, 


One One 
Mar. 24, Month Year Cleve- Chi- 
191 Ago Ago land cago 
Copper sheets, base..... 35.50 35.00 19.75 34.00 34.50 
Copper wire (carload 
VOUS): 42.5 het even eee k 35.50 35.00 16.50 34.50 35.00 
Brass rods, base........ 37.50 37.00 16.25 36.00 35.00 
Brass pipe, base........ 41.50 41.00 19.50 43.00 42.00 
Brass sheets ........... 37.50 37.00 16.25 36.00 35.00 
Solder % and % (case 
1Ot®) 9c ciduees eae ease .50 27.00 32.00 35.50 31.35 
Old Metalse—The following are the dealers’ purchasing 
prices in cents per pound: 
r——New Or 
n 
Mar. 24, Year Cleve- 
1916 Ago land 
Copper, heavy and crucible........... 23.00 12.50 25.00 
Copper, heavy and wire............... 22.00 re 24.00 
Tera t light and bottoms............ 19.00 11.00 21.00 
LG@ad; NOAVY 6 oso. Ee i eee a0. es 6.00 2.63% 7.50 
L@Ad;. tOR~ 42026 See ie ew a ea ee aes 5.50 3.371% 6.00 
TASS, NCAV VY 6566 6 ie ro OG es 14.00 8.50 19.50 
BYOB, TB NU eis. 855.6 oh te wee Ree eS 12.00 6.75 13.00 
Oo. 1 yellow rod brass turnings...... 14.00 Spas 15.00 
ING. See hee Gs Cee ONS rea eee 13.00 6.00 16.00 


Monel Metal—The following are the prices in cents per 
pound for mill lengths 8 ft. and over: 


10,000 6,000 Less Than 
Lb. Lb. Lb. 500 Lb. 500 Lb. 
ofa Size ofa Size ofaSize ofaSize ofa Size 


Size, In. and Over and Over and Over and Over and Over 
Rounds—Squares 
to wa..... 1.50 32.00 32.50 33.00 36.00 
to i adeeb te 31.25 31.75 32.25 32.75 35.75 
to 1%..... 31.00 31.50 32.00 32.50 35.50 
1d3 to 2%..... 31.75 32.25 32.76 33.25 36.25 
Rounds 
3 to 3y5..... 32.50 33.00 33.50 36.00 37.00 
Squares 
SB sOens eases a Abd 32.50 33.00 33.50 36.00 37.00 
Rounds 
3% to 34R..... 32.25 32.75 33.25 35.75 36.75 
Squares 
37s to 348..... 32.25 32.75 33.25 35.75 36.75 
Rounds—Squares 
4 to ‘ii gis’, 33.00 33.50 36.00 36.50 37.50 
5 to 64%..... 36.00 36.50 37.00 34.50 38.50 
; 36.50 37.00 37.50 38.00 39.00 
FOlACS: 6.44 0deF baw 32.50 33.00 33.50 36.00 37.00 


Flats not rolled wider than 6 in. or less than \% in. thick. 
Hexeeou bars 2c. per lb. over corresponding size of round 
rods. 


For cutting to any specified length not shorter than 1 ft. 
add lic. per lb. 


The scrap allowance is 18c. per Ib. delivered at works. 


Babbitt Metal—Quotations are as follows in cents per 
pound from warehouse at the places indicated: 


New York Cleveland Chicago 


55.00 @ 60.00 59.00 60.00 


Best grade fl 
25.00 @ 30.00 22.50 30.00 


Commercial 


oeeaeeveeseeeeesee 2 @ 


SHOP SUPPLIES 


Bolt Ends—Fair-sized orders of bolt ends with hot-pressed 
nuts sell at the following discounts from Hat: 
NG VOC <4 inte ib bod RN eae Oo aie ee Sew aly aa end 50% 
ClOVGTON: © ch eo oe EG Hae Be OE OS ORE ES 50,10 and 5%. 
(NICAL O.. Sree cera ees. Seu so eee WORE Gran dR ates aaah See 50 and 2060 


March 30, 1916 


Nutsa—From warehouses at the places named, the following 
amount is deducted from list price: 


New York Cleveland Chicago 


Hot pressed square .......... $3.00 $3.75 $3.70 
Hot pressed hexagon........ es 3.20 3.75 3.80 
Cold punched square...... ints 3.00 3.00 3.50 
Cold punched hexagon........ 3.75 3.75 4.25 


Semifinished nuts sell at the following discount from list: 
New York...70% Cleveland. .70 and 10% Chicago....75% 


Wrought Washersz—From warehouses at the places named 
the following amount is deducted from list price: 


New York.... $4.50 Cleveland.... $6.20 Chicago.... $6.30 


At this rate the net prices per 100 lb. follow: 
Diameter, In. New York Cleveland Chicago 


i Piso madacee cOotsee ewes eoee «©. 9.50 $7.20 $7.70 
as a undue te avetdnlaldcecaee eee w rai 7.70 5.40 5.90 
We.) ain aiasd have, Slade ae we ecleror a a klk eee 6.90 4.60 5.10 
Dy.” - caracd eresnerane mane cate, wae oe wanes 6.00 3.70 4.20 
DG. oe SS SSS reer ee wees 5.20 3.10 3.50 
ee eee ack Rae ee disease as 4.70 2.65 3.10 
Me! aches ew a eee ae aca es eceeennrenete ee 4.60 2.50 3.00 
TSG: iG eee we eae es aerate 4.50 2.40 2.90 
2, 2%, 2, 2Mecescevsess eerie 4.30 2.30 2.80 
B.S NeeGeen viewed sone ee ‘ 4.50 2.40 2.70 
S36. es Cod esas Rae wo ews OS 4.70 2.70 2.90 
44 AN cae snee eee otek ww es 5.00 2.70 3.20 
' For cast-iron washers the base price per 100 Ib. is as fol- 
OwWs: 


New York.... $2.50 Cleveland.... $1.75 Chicago.... $1.90 


Carriage Boltsa—From warehouses at the places named the 
following discounts from list price are in effect: 


New York Cleveland® Chicago 
% by 6 in. and smaller..... 60% 65% 65% 
Larger and longer.......... 50% 50 and 5% 50 and 15% 


At this rate the net prices are as follows: 
Length, ;—New York—, -——Cleveland——, ;-——-Chicago——, 
n. % % % % % % % % % 


I 

1% .... $0.40 $0.35 $0.43) 1... see 
2 2 43 gr $435 42 $158 $404 Ba s1id $298 
52 "52 °1-77. 4.50 145 1.68 4.27 (57 1.24 3.15 
3% "86 «1.91 4.75 149 1.81 4.51 .62 1.34 3.32 


*The discounts and net prices under this heading are for 
rolled thread bolts % by 6 in. and smaller and on the larger 
sizes are for cut thread. 


Tap Bolts—The discount from list at warehouses is as 


follows: 
New York 20% Cleveland 25% 


Turnbuckles—From warehouses at the places named the 
following prices prevail: 

New Loree Smet er than 1% in. diam., 40%; 1% up to 2 in, 
%. 

Cleveland—Smaller than 1% In. diam., 60%; 1% up to 2 in,, 
%. 

Chicago—Up to 1 in., 60%; up to 1% in., 45%; over 1% in., 
Ge 


Size 


eeceeeneveenes eee ee 2 eo AV YJQ 8 wr dW VN 4G ee se em eee eee 8 


New York Cleveland Chicago 


ye cece ereceses ore er eseee $0.27 $0.18 $0.28 
% eeeaeeaeeee#¢ees @eecese#nHee¢ez#8nris8se ee ee0eeses .38 25 ge 
1 eoeceoes ee0aeenestes@ se eeseoes ee e8eeee @ 53 35 44 
DM. bebe e bw eel ee ews cece neces 1.05 97 .83 
a ee ee eee are eee ee peMees 1.86 1.06 1.75 


These buckles have right and left stub ends with turnings 
between the heads measuring 5% in. 


Rivetsa—The following are the base quotations from ware- 
nouse for fair quantities: 


New York Cleveland Chicago 
Steel and smaller.......... 65% 60,10 and 10% 60—-10% 
TiINNeG. 6 esiisc ied s Sees ews .-.-. 65% 60,10 and 10% 60—10%* 


*An addition of 3.5c. per lb. is usually charged. 


For button heads %, %, 1 in. diam. by 2 in. to 5 in. sell as 
follows per 100 Ib.: 


New York.... $4.50 Cleveland.... 
Cone heads, same sizes: 


$3.25 Chicago.... $3.50 


New York.... $4.60 Cleveland.... $3.35 Chicago.... $3.6 
Extra 

per 100 Lb. 
1% to 1% in. long, all diameters.......... oe waders $0.25 
BR in. diameter 2... ccc cc ccc rene nrc cco rece nverecseee 0.15 
Im in. Glameter ..... crc cc cee r ann ascerocseesersncves 0.50 
1 in. long and. SNOTUGE 66.0265 60s oe bois Cee RS eee wD 0.50 
Longer than 8 Nii... vi cee ck et chee ae ese ee ewes se 0.25 
Less than KegsB...... ccc cece erence eeseess To ee ere ae 0.50 
Countersunk heads ........ ae wb St eA are ea a ars oa Deniers 0.50 


Coach or Lag Screws—For fair-sized orders from ware- 
houses at the places named the following discounts hold: 


New York.............. 65 % 65 and 10% 


Machine Bolts—For fair-sized orders from warehouses at 
the places named the following discounts hold: 


New York Cleveland Chicago 
% by 4 in. and smaller...... 60% 65and10% 65and5% 
Larger and longer up to 1 In. 
By 30: es ova dee eee was 50% 50and15% 50and 20% 
Nalla—Wire nails f.o.b. Pittsburgh sell at $2.40; galvanized, 


1 in. and longer, $4.40, and shorter, $4.90. These prices are to 
regular customers and delivery is made at the mfll’s convent- 


ence. From warehouse wire and cut nails sell as follows: 
New York Cleveland Chicago 

WE sek eich Ese ee eet aed 2.90 2.95 2.70 

CUE os oats Fe oOo eee Bde here ae 2.90 2.85 2.70 
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Copper Rivets and Burs sell at the following rate: 


Rivets Burs 
CIEVEIANG: 2 icc ese sts ee eee Sees List price List price 
CHICHR 0: 6 os.506 35 ee is ee eas soeeeee. List price List price 


Welding Material (Swedish)—Prices are as follows in 
cents per pound f.a.b. New York: 


Welding Wire Cast-Iron Welding Rods 


» 3h, ye %, P .-.. 850 % by 19 in. longw....... 22.00 
2, 8, Pipe Ni i: ign 95265 by 12 in. long....... 26.00 
S erdde WSS Ses brw A or tence Brae 10.00 by 19 in. long....... 20.00 
oO. ne a any by 21 in. long....... 20.00 
Nog 28S MII, 100 Vanadium Wire in Coils or 
INO: 220 <i ooo wide iaee 16.00 Sticks 
Special Welding Steel © MF 2000200000000 1388 
*eees e eaesonveseeovesetee#s 33.00 @eeeteerees8teeeeee#e8e#stee##e8 8 @ 14.00 
ree ee ee 30:00 . de: eset Navaecaw see ewe S 12.00 
re ee ee ee ee 28.00 ff, and larger........... 11.00 


Seamless Drawn Tubing—The base price in cents per pound 
from warehouse is as follows: 


New York Cleveland Chicago 


Brassed date eld as sa ensawe ees 41.50 44.50 39.00 
Copper ......... a aia aa ea eat ‘ 42.50 45.50 42.00 
For immediate stock shipment the following prices hold: 
r———-Copper————_+ r————- Brass ———__,, 
r-New York—, r-New York—~ 
One One 
Mar. 24, Year Cleve- Mar. 24, Year Cleve- 
Diameter, In. 1916 Ago land 1916 Ago land 
% to 2%..... 45.50 22.50 45.50 43.50 19.50 44.50 
} ee rr ees 45.50 22.50 45.50 43.50 19.50 44.50 
O58) -ses-dare.s ward 46.50 23.50 45.50 45.00 20.50 44.50 
@  CSGGN wr egies 47.50 24.50 46.50 46.00 21.50 45.50 
eee 49.50 26.50 48.50 48.00 23.50 47.50 
Bee eeieaart wes 51.50 28.50 50.50 50.00 25.50 49.50 
© a4340e00 52% 52.50 29.50 §2.50 51.00 26.50 51.50 
U, Steps eee 54.50 31.50 §2.50 53.00 28.50 51.50 
ne eee 56.50 33.50 56.50 55.10 30.50 55.50 


Tin Plates—tThe following prices are in effect from ware- 


houses at the places named: 
New York Cleveland Chicago 
Coke tin plate, 14x20: 


200 TDs ieieous soe e cba s ee ewes ea $5.00 $4.87 $4.75 
iOS LOFT ADs oo oe ee ees ves gasses 5.15 Bon 4.90 
Terne plate, 20x28: 
Base Net 
Weight Weight Coating 
100 lb. 200 Sitevsusss: $9:00 $8.60 $8.30 
I. C. 214 S ckiecicwwes 9.30 8.90 8.80 
T,X. 210° -—— («Be eee 11.30 11.10 10.55 
EC. 218 a Gy AE eee 12.00 10.10 10.30 
I. Cc. 221 £52 5.d.e re aes 13.00 10.90 11.25 
I. C. 226 A | ee ae 13.50 12.20 12.05 
I. C. 231 55 re een tree 14.25 13.40 13.30 
I. C. 236 BOS dade esses 15.50 12.40 14.30 
LS 241 $0 6534.5 0d 17.00 15.60 16.25 
I. C. 246 QO oe wee bay 19.00 16.60 16.55 
on Sheeta—The following prices in cents per pound pre- 
vail: 
Carload lots, f.o.b. mill........ Seca oes Ghigs DSc gh a Se/eicet arena 25.00 
New York Cleveland Chicago 
In casks .......... 5 Grp cai dee oalen ices 26.00 26.25 @ 26.50 28.50 
Broken l10ts8 .......ccccccccece 26.50 26.50 @ 26.75 29.00 
Cotton Waste—The following prices are in cents per pound: 
New York Cleveland Chicago 
WHI. isos 56s thse es ee 11.00@13.00 9.50@13.00 11.00@12.00 
Colored mixed .......... 8.00@10.00 7.50@10.00 9.50@10.50 
Sal Soda sells as follows per 100 Ib.: 
New York ...........0.2.. $1.25 Cleveland ........ woes $2.00 
CHICARO a6 63a sees eh aeeese $1 


Roll Sulphur in 360-lb. bbl. sells as follows per 100 Ib.: 
New York.... $2.25 Cleveland.... $2.60 Chicago.... $2.85 


Coke—The following are prices per net ton at ovens, Con- 
nelisville, and cover the past four weeks: 
Mar. 4 Mar. 11 Mar. 18 Mar. 25 


Prompt furnace $3.50@3.75 $3.50@3.75 $3.50@3.75 $3.50 3.75 
Prompt foundry 3.75@4.25 3.75@4.00 3.75@4.00 3.75@4.00 


Linseed Oll—These prices are per gallon: 


New York Cleveland Chicago 


Raw tn barrelsS............6.. $0.81 $0.84 $0.83 
6-gal. cans 91 94 88 


Boiled, it is lc. per gal. higher. 


eee esea eee sore eevee ee @ 


White Lead, dry and in ofl, in cents per pound sells as 


follows: 
100-Ib. keg eseeeneeee eeeesueees eeoeeevnvoeveaeervenevees @eeoennvene . 10.50 
25- and 50-Ib. kegs. eeeeveeeeveee¢e e e eee eeeense eee 10.75 
12%-lb. keg eeese?#e @eseeseeoeeseeeveeseeeeseeeeeeoeeen,e cee#eer2rsetet 8 s eee? 11.00 
1l- to 5-lb. cans. emeeeeeneeeseveeseereeseereensveesteesee# eesveee#s#e es e 12.50 
Red Lead, dry, in cents per pound sells as follows: 

Dr In Oi] 
100-1lb. keg eeererseesee#8t@8ee@# seesvseeersteeeesesee@teeere#ne¢ee# te 10. 0 11.00 
25- and 50-lb. kegs eeseeseeenerseeeee eves eoeoveeerve 10.75 11.25 
12 ele. KER ok 4-6o ose 2S ee 88S eee She 11.00 11.50 
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| New and Enlarged Shops 
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Vol. 44, No. 13 


If you are in need of machinery or supplies, the first thing to do is to consult the Buying 


Section. 


If you cannot find just what you want, send us particulars, and we will be 


glad to publish it free of cost, thus putting you in touch wlth reliable manufacturers. 


METAL WORKING 


NEW ENGLAND STATES 


The Cowan Truck Co. has awarded the contract for the 
construction of a 2-story, 100x200-ft. factory at Holyoke, Mass. 
Noted Feb. 24. 


The contract has been awarded for the construction of a 


l-story, 60x120-ft. arage on Mass Ave., Lexington, Mass. 
Ho aie W. Hodgdon. Estimated cost, $20,000. Noted 
eb. ; 


The American Steel and Wire Co. will build an addition to 
its plant on Prescott St., Worcester, Mass. 


The Beaman & Smith Co. has awarded the contract for 
the construction of a 4-story, 40x160-ft. reinforced-concrete 
machine shop at Providence, R. I 


The Standard Nut and Bolt Co. has awarded the contract 
for the construction of a 2-story, 70x80-ft. addition to its plant 
at Valley Falls, R. I. Noted Mar. 23 


Plans are being prepared for the construction of a 3- 
story, 50x157-ft. garage at Hartford, Conn., for Gordon Bros. 


The Russell Manufacturing Co. will build a 2-story ma- 
chine shop at Middletown, Conn. 


The Stanley Works, manufacturer of hardware, 
construct a factory at New Britain, Conn. 


Cowles Tolman has awarded the contract for the con- 
struction of a 8-story, 89x90-ft. parece at New Haven, Conn. 
Estimated cost, $20,000. Noted Dec. 9. 


The Norfolk Manufacturing Co., manufacturer of steel 
clamps, hand screws and vises, plans to build a 2-story, 50x 
100-ft. factory at Norfolk, Conn. 


Plans are being prepared for the construction of a factory 
at Waterbury, Conn., for the Connecticut Brass Co., Inc., 
West Cheshire, Mass. 


plans to 


MIDDLE ATLANTIC STATES 


The Buffalo Union Furnace Co., foot of Hamburg St., Buf- 
falo, N. Y., Pes to construct l-story steel casting shop at 
plant on Buffalo River. Estimated cost, $18,000. 


We have been informed that the W. Robertson Machine 
and Foundry Co., 32 Greenwood Pl., Buffalo, N. Y., has pur- 
chased the property of the Buffalo Pen Co., Rano St., and 
will construct an addition of 4,500 sq.ft. for a machine shop. 
W. Robertson is Pres. 


The Champion Hardware Co., 
struct an addition to its plant. 


Bids will soon be received for a l-story garage on Park 
Pl., New York, N. Y. (Borough of Brooklyn), for James Mc- 
Donald, Bedford and Myrtle Ave. Estimated cost, $15,000. 
John J. Carroll, Rockaway Park, Arch. 


F. W. Wurster & Co., 375 Kent Ave. New York, N. Y. 
(Borough of Brooklyn), Boone mill and axle works, plans 
to construct a plant at Kent Ave. and South 6th St. sti- 
mated cost, $60,000. 


The Philpott & Leuppie Co., Niagara Falls, N. Y., manu- 
facturer of machinery, has awarded the contract for new 
factory buildings. Estimated cost, $12,000. 


W. A. Rogers, Ltd.., Dh aie Falls, N. Y., manufacturer of 
cutlery, etc., has awarded the contract for the construction of 
a 3-story factory. 


Plans are being prepared for a eae shop for the 
Syracuse Architectural Iron Works, Syracuse, N. Y. 


Plans have been prepared for the construction of a 3- 
story reinforced-concrete addition to the plant of the Crocker- 
Wheeler Co., manufacturer of electrical machinery, Spring- 
dale Ave., Ampere, N. J. Estimated cost, $60,000. 


The contract has been awarded for the construction of a 
factory at Bloomfield Ave. and Grove St., Bloomfield, N. J. 


Geneva, N. Y., will con- 


for the Eastern Tool Co. Estimated cost, $80,000. Noted 
Oct. 28 and Mar. 16 
The Lindholm Metal Stamping Co., Camden, N. J., has 


awarded the contract for an addition to its plant at Erie 
and Front St. 

The Ashton Manufacturing Co.. Newark, N. Y., manu- 
facturer of gasoline torches, fire pots and mechanical special- 
ties, has acquired a site on Emmett St., Newark, and will 
establish a new factory. 

The Thomas Iron Works, Allentown, Penn., 
its plant at Alburtis, Penn. 

The Alston Say and Steel Co.. Bristol, Penn., recently or- 
ganized, plans to construct a plant on Dorrance St. O. W. 
Laston is interested. 

The Thomas Tron Works, Allentown. Penn., plans to Im- 
prove its plant at Hellertown, Penn. 

The Thomas Tron Works, Allentown, Penn., plans to im- 
prove its plant at Hokendauqua, Penn. 

The Cambria Steel Co., Johnstown, 
prove its plant. Estimated cost, $2,000,000. 
Pres. 


will improve 


Penn., plans to im- 
A. C. Dinkey is 


' construction of a 


The pant of the Mauch Chunk Foundry and Iron Works, 
Mauch Chunk, Penn. recently destroyed by fire with a loss 
of $50,000, will be rebuilt. Noted Feb. 3. 


The Central Machine Co., 708 Cherry St., Philadelphia, 
Penn., has awarded the contract for the construction of a 4- 
story factory. Estimated cost, $35,000. Noted Feb. 24. 


The contract has been awarded for the construction of a 
garage at 23d and Chestnut St., Philadelphia, Penn., for 
Edward N. Harris, 22nd and Market St., Philadelphia. Esti- 
mated cost, $35,000. 


Bids will soon be received for a 
North 3rd St., Philadelphia, Penn., for the Mershon Patent 
Shaking Grate Works, 1203 Filbert St., Philadelphia. F. T. 
Uezzell, 1203 Filbert St., Philadelphia, is Arch. 

The Pedrick Tool and Machine Co., Philadelphia, Penn., 
has awarded the contract for a 2-story addition to its plant. 


The contract has been awarded for the construction of a 


4-story factory at 147 


4-story, 68x110-ft. garage for T. A. Scott, 232 Juniper St., 
Philadelphia, Penn. Estimated cost, $45,000. 
The Splitdorf Electrical Co., Philadelphia, Penn., has 


awarded the contract for the construction of a 5-story rein- 
inforced-concrete manufacturing building. Estimate cost, 
$200,000. Noted Mar. 16 


Plans are being prepared for a 1- and 4-story garage and 
service building at 23rd, 24th, Walnut and Locust St., Phila- 
delphia, Penn., for John Wanamaker, 13th and Market St., 
Philadelphia. 


The Carbon Steel Co., Pittsburgh. Penn., will construct 
additions to its plant at 3lst St. and Allegheny River. 


The Pittsburgh Knife and Forge Co., Farmers Bank 
Bidg., Pittsburgh, Penn., will construct addition to its plant. 


The Scranton Steel and Iron Co., Scranton, Penn., plans to 
improve its plant on Capouse Ave. Estimated cost, $100,000. 


V. A. Somrell, 529 Linden St., Scranton, Penn., has awarded 
the contract for the construction of a l-story garage. Esti- 
mated cost, $18,000. 


The city of Baltimore has awarded the contract for the 
garage at 27 South Charles St. Esti- 
mated cost, $100,000. Noted Feb. 17. 


Bids will soon be received by Sparklin & Childs, Arch., 
Law Bldg., Baltimore, Md., for 2-story garage on Belvidere PIl., 
for W. W. Kemp, 401 East Oliver St. stimated cost, $10,000. 


Bids are being received by J. Wilson Leakin, 813 Fi- 
delity Bldg.. Baltimore, Md., for the construction of a 4-story 
garage at 1307-09 Cathedral St. 


Plans are being prepared by Mack & Kountz, Arch., 
Hagerstown, Md., for 1-story garage for M. O. Muller, North 
Prospect St., Hagerstown. Estimated cost, $15,000. 


The Mt. Pleasant Garage Co., 2412 18th St., Washington, 
D. C., has awarded the contract for the construction of a 
3-story reinforced-concrete garage. 


SOUTHERN STATES 


The Maiwurm Aluminum Corporation, Pittsburgh, Penn., 
plans to construct a plant at Sisterville, . Va. 


The Atlanta Steel Co., Atlanta, Ga., plans to construct ad- 
ditions to its plant. Estimated cost, $100,000. 


E. Van Winkle, Atlanta, Ga., plans to construct a motor 
truck assembling plant at Altonpark, Tenn. 


MIDDLE WEST 


Work will soon be started on the construction of a 30x50-ft. 
addition to the foundry of the C. L. Dorer & Co. at Bellaire, 
Ohio. Noted Jan. 6. 


The Canton Motor Car Co. has been granted a permit for 
the construction of a garage at Cleveland Ave. and 5th St., 
N. W., Canton, Ohio. Estimated cost, $90,000. 


cae United Furnace Co. plans to build a plant at Canton, 
Ohio. 

The R. K. Le Blond Machine Tool Co. is constructing a 
1- and 2-story factory at Cincinnati, Ohio. Estimated cost, 
$250,000. FE. M. Chase, Mercantile Library Bldg., Cincinnati, 
Consult. Engr. Noted Mar. 16. 


The American Steel and Wire Co. plans to build a machine 
shop at Cleveland, Ohio. Estimated cost, $9,100. 


The R. F. Carpenter Manufacturing Co., manufacturer of 
metal products, 1519 East 32d St., Cleveland, Ohio, has pur- 
chased a plant at Cleveland and plans to improve and equip 
same. 


A permit has been granted to the Crescent Brass Manufac- 
turing Co. for the construction of a 1-story, 50x138-ft. addition 
to its plant at 1364 West 110th St., Cleveland, Ohio. Estimtaed 
cost, $15,000. Noted Mar. 2. 


R. J. Cunningham will establish a 2-story factory on West 
eee St., percent: Ohio, for the manufacture of automobile 
odies, etc. 


The contract has been awarded for the construction of a 
1-story factory at 2698 East 79th St., Cleveland, Ohio, for the 
eae Controller and Manufacturing Co. Estimated cost, 

0,000. 


March 30, 1916 


The Ford-Clark Co. has purchased the plant of the Aetna 
Rubber Co. at 3125 Perkins Ave., Cleveland, Ohio, and will 
enlaree and equip it for the manufacture of automobile acces- 
sories. 

The contract has been awarded for the construction of a 
l-story, 80x116-ft. addition to the plant of the J. Roamer 
Heating Co., 735 St. Clair Ave., Cleveland, Ohio. 


John Kellar, care of the Chamber of Commerce, Columbus, 
Ohio, plans to construct a plant for the manufacture of 
mechanical tools. 


The City Machine and Tool Works has 
Fast 3d and June St., Dayton ,Ohio, an 
factory. stimated cost, $30,000. 

The Marting Iron and Steel Co. has purchased a site on 
South 3d St., Ironton, Ohio, and plans to build a factory. 

Plans are being prepared by William Loomis, Arch., 501 
Canal St., Logan, Ohio, for the construction of a 2-story 
nena at Logan for the Main Motor Car Co. Estimated cost, 


urchased a site at 
plans to build a 


Bids will soon be received for the construction of a garage 
at Miamisburg, Ohio, for D. A. Stump. Estimated cost, $15,000. 


The W. H. Huber Co. plans to build a 40x80-ft. aluminum 
foundry at New Berlin, Ohio. 


The Binnell Automobile Co. has taken over the plant of the 
Binnel Buggy Co. at Sidney, Ohio, and will improve it for the 
manufacture of automobiles. 


Bids will soon be received for the construction of a garage 
on Market St., Warren, Ohio, for James A. Gargill, 7 Electric 
Bldg., Warren. Estimated cost, $10,000. 


The contract has been awarded for the construction of an 
addition to the plant of the National Malleable Casting Co., 
546 Holmes Ave., Indianapolis, Ind. Estimated cost, $20,000. 
Noted Mar. 16. 


Plans are being prepares by George W. Graves, Arch., for 
the construction of a 2-story,60x300-ft. factory on Kercheval 
Ave., Detroit, Mich., for the Bour-Davis Motor Car Co. Esti- 
mated cost, $150,000. C. J. Bour is Pres. Noted Mar. 9. 


The contract has been awarded for the construction of a 
2-story, 96x204-ft. factory at Detroit, Mich., for the Briggs 
Manufacturing Co., manufacturer of auto trimmings. Esti- 
mated cost, $75,000. 


The Grand Rapids Seivece Co. has leased a building at 
Grand Rapids, Mich., and will remodel it for a machine shop 
and for the manufacture of baling machines. 


The Metal Office Furniture Co. has awarded the contract 
for the construction of a 96x125-ft. addition to its plant at 
Grand Rapids, Mich. Estimated cost, $10,000. 


Plans are being prepared for the construction of a 2-story 
§5x100-ft. factory at Scribner Ave. and Blumrich St., Gran 
Rapids, Mich., for the Glendon A. Richards Co., manufacturer 
of sheet metal and roofing. 


The Ford Motor Co., Detroit, Mich., 
contract for the construction of an addition to its plant at 
Highland Park, Mich. Estimated cost, $800,000. Noted Mar. 9. 


We have been advised that the contract has been awarded 
for the construction of a foundry at Lansing, Mich., for the 
Novo Engine Co. Noted Mar. 9 


F. B. Hart will build a garage at Union City, Mich. 


S. M. Hastings, 336 West Madison St., Chicago, IIl., has 
awarded the contract for the construction of a 1-story garage 
at 4069 Broadway, Chicago. Estimated cost, $13,000. 


The contract has been awarded for the construction of a 
forge and axle plant at 21st St. and Brady Ave., East St. Louis, 
Ill., for the Bytanic Metal Co. 


The Cadillac Co. has awarded the contract for the construc- 
tion of a 2-story, 100x150-ft. garage, sales and service station 
on Main St., Peoria, Ill. Estimated cost, $35,000. 


The contract has been awarded for the construction of a 
factory at Springfield, 1l., for the Sangamo Electric Co., man- 
ur pckurer of electric meters. Estimated cost, $100,000. Noted 

ar. 


Work will soon be started on the construction of an 
addition to the plant of the Gardner Machine Co. at Beloit. 
Wis. The company is in the market for engine, boilers and 
electric generator. Estimated cost, $35,000. L. Waldo Thomp- 
son is Secy. Noted Mar. 16. 


The Obenberger ed Forge Co. is constructing a l-story, 
75x75-ft. forge shop on Packard Ave., Cudahy, Wis. 


Plans are being prepared for the construction of a factory 
at Janesville, Wis., for the Janesville Tractor and Engine Co. 
Estimated cost, $12,000. 


The Peter Pirsch & Co., manufacturer of fire apparatus, 
lans to construct an addition to its plant on Market St., 
Kenosha. Wis. 


Plans are being prepared for the construction of a 1-story, 
75x200-ft. addition to the plant of the Kohler Co... manufac- 
purer sor enameled plumbing ware, at Kohler, Wis. Noted 
Mar. 


The Chalmers Motor Co., Jefferson St. and New Belt Line, 
Detroit, Mich., plans to construct a 4-story, 60x400-ft. plant 
e160 000 40x60-ft. wing at La Crosse, Wis. Estimated cost, 

150, - 


The Pawling & Harnishchfeger Co.. manufacturer of cranes 
and hoists, has awarded the contract for the construction of a 
Papa? addition to its pattern shop at Milwaukee, Wis. Noted 
Mar. 


We have been advised that work will soon be started on 
the construction of a 2-story, 140x200-ft. plant for the Wis- 
consin Iron and Wire Works. 186 East Water St., Milwaukee, 
Wiis. Estimated cost, $20,000. George H. Norris is Pres. 
Noted Mar. 16 


We have been advised that work will soon be started on 
the construction of a 3-story, 83x150-ft. addition to the plant 
of the Automatic Cradle Manufacturing Co. at Stevens Point, 
Wis. The company is in the market for a full line of wood- 
working machinery and 2 elevators. Estimated cost, $35,000. 
Noted Mar. 16 : 


has awarded the 
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Plans are being prepared by C. B. Zalesky, Arch,. 601 
Security Bank Blidg., Cedar Rapids, for 2 garages at Cedar 
Rapids, Iowa. Estimated cost, $88,000 and 316,000. 


Thorstenson Bros., Plentywood, Mont., plan to construct a 
commercial garage and repair shop at Plentywood. 


The Mississippi Valley Iron Co., recently incorporated 
with $5,000,000 capital stock, will construct a plant at Caron- 
delet, Mo. Estimated cost, $500,000. 


The Bichler Manufacturing Co., St. Louis, Mo., recently 
incorporated with capital stock of $17,000, will equip a 
machine shop at St. Louis. Nicholas Bichler and Frederick 
Shamrod, St. Louis, are interested. 


The contract has been awarded for the construction of a 
arage at St. Louis, Mo., for the Easton Taylor Trust Co., 4474 
astern Ave., St. Louls. Estimated cost, $75,000. 


The plant of the Kraushaar Brass Manufacturing Co., St. 
Louis, Mo., recently destroyed by fire will be rebuilt and new 
equipment installed. 


The Platifrice Chemical Co,. St. Louis, Mo., recently incor- 
porated with $25,000 capital stock, plans to equip a plant for 
the manufacture of dentral machinery and fixtures. Wesley 
A. Chamberlain is interested. 


The St. Louis bie | and Switch Co., St. Louis, Mo., is 
building a manganese foundry. Estimated cost, $30,000. 


The National Enameling and Stamping Co., St. Louis, Mo., 
will construct a steel plant. Estimated cost, $200,000. 


We have been informed that the Wagner Electric Manu- 
facturing Co., St. Louis, Mo., is building 2 new additions to its 
Plant on Plymouth Ave. W. A. Layman is Pres. Noted Feb. 38. 


Roy Haskett and pay, Mace plan to construct a 50x200-ft. 
garage on St. Louis St., Springfield, Mo. 


The Texas Motor Co., Texarkana, Ark., recently incor- 
porated: will establish a garage and machine shop. K. 
addy and B. W. Anthony are interested. 


The K. A. Auto Supply Co., San Angelo, Tex., has awarded 
the contract for the construction of a 1l-story, 50x150-ft. 
garage. Estimated cost, $13,500. 


The contract has been awarded for the construction of a 
feat oben Okla., for the Paige Motor Co. Estimated 


The Willys-Knight Overland Co., Toledo, Ohio, plans to 
establish a distributing plant at Denver, Colo. 


WESTERN STATES 


The Gerlinger Motor Car Co. plans to construct an assem- 
bling plant at Centralia, Wash. 


R. Becker, Portland, Ore., will construct a 2-story, 50x60-ft. 
garage at Corbett, Ore. 


The Electric Foundry Co. will rebuild its plant at Portland, 
Ore., which was recently destroyed by fire. 


Plans have been prepared by A. C. Meyer for the construc- 
non of a 60x105-ft. garage at Derby and McClellan St., Port- 
» Ore. 


The contract has been awarded for the construction of a 
1-story, 100x175-ft. garage at Colorado St. and El] Molino Ave., 
Pasadena, Calif., for C. Y. Knight. Estimated cost, $17,780. 


The contract has been awarded for the construction of a 
l-story, 100x175-ft. garage, salesroom and service station at 
Pasadena, Calif., for the Willys-Overland Co., Toledo, Ohio. 
Estimated cost, $17,580. Noted Mar. 2. 


Plans are being prepared for the construction of an electrt- 
cal repair plant on 8th St., San Diego, Calif., for the Auto 
Electrical Equipment Co., National City. 


H. M. Mickish plans to construct a garage and machine 
shop at 2d and C St., San Diego, Calif. Estimated cost, $10,000. 
The Hecht Investment Co. has awarded the contract for the 


construction of a garage on Post St, San Francisco, Calif. 
Estimated cost, $30,000. 


W. T. Steele and O. F. Brigham plans to build a garage 
and machine shop at Saticoy, Calif. 


CANADA 


The Joliette Steel Co. Ltd., is constructing an addition to 
its plant at Joliette, Que. and will be in the market for 
machinery. 


Fire recently ae hae the plant of the Canadian Metal 
Manufacturing Co., Ltd.. St. James and Richmond S8t., Mon- 
treal, Que. Toss, $15,000. 

Joseph Gertler, 676 Drolet St.. Montreal, ue., 
construct an addition to its foundry at Montreal. 


ene Regal Motor Co. plans to construct a factory at Berlin, 


plans to 


On 


The London Foundry Co.. Ltd., will construct an addition 
2 ae plant at London, Ont. Estimated cost, $10,000. E. Grobb 
s Mer. 


Plans are being prepared for the construction of an addi- 
tion to the plant of the Crow Auto Co., Mt. Brydges, Ont. New 
machinery will be installed. Estimated cost, $25,000. 


Fire recently damaged the foundry of the Ottawa Steel and 
Tron Works, 137 Broad St., Ottawa, Ont. Loss, $3,500. 


Fire, Mar. 14, destroyed the plant of the Renfrew Machin- 
ery Co. at Renfrew, Ont. Loss, $100,000. 


The contract har been awarded for the construction of an 
addition to the plant of the Sheet Metal Products Co. of 
Canada, Ltd., at 199 River St., Toronto, Ont. Estimated cost, 
$20,000. Noted Mar. 9. 


GENERAL MANUFACTURING 


NEW ENGLAND STATES 


The Willard H. Griffen Shoe Co. has awarded the contract 
for the construction of a 4-storv. 45x150-ft. factorv at Man- 
chester, N. H. Estimated cost, $35,000. Noted Mar. 2. 
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The Harris, Emery Co. operating the Dustin Island Woolen 
Mills plans to build a weave shed at Penacook, N. H. 


The contract has been awarded for the construction of a 
factory at Portsmouth, N. H., for the Morely Button Manu- 
facturing Co. Noted Mar. 23. 


The Foster Spinning Co. has awarded the contract for the 
construction of a mill at Fall River, Mass. Francis A. Foster, 
Boston, is interested. 

Fire, Mar. 15 destroyed the pecrory at Fall River, Mass., of 
Smoss Bros., manufacturer of rope. oss, $30,000. 

The contract has been awarded for the construction of an 
addition to the factory of the Momomet Mills Co. at New Bed- 
ford, Mass. Estimated cost, $575,000. Noted Mar. 16. 


The Otter River Yarn Co. has purchased the plant of the 
Turner Mills at Otter River, Mass., and will equip it for the 
manufacture of yarn. 


The Ideal Coated Paper Co., Brookfield, Mass., 
construct a l-story, 100x300-ft. factory at Ware. 
cost, $50,000. 

The Warren Cotton Mills has awarded the contract for 
the construction of a ses 26x125-ft. dye house at Warren, 
Mass. Estimated cost, $20,000. 


MIDDLE ATLANTIC STATES 


Plans have been Prepared for an addition to the plant of 
the Schoellkopf Aniline and Chemical Works, Inc., Abbott 
Rd., Buffalo, N. Y. Estimated cost, $16,000. 

The DuPont Fabrikoid Co., Wilmington, Del., 
construct an addition to its plant at Newburgh, N 

The American Sugar Refining Co., New York, N. Y. (Bor- 
ough of Brooklyn), plans to construct an addition in connec- 
tion with the Havemeyer Plant on Kent Ave. Estimated cost, 
$1,000,000. 

Plans are being prepared by Benjamin Driesler, Arch., 
153 Remsen St., New York, N. Y. (Borough of Brooklyn), for 
1-story, 75x140-ft. building on Ditmas Ave. for William Beck- 
$13 ans and Chemical Co., Brooklyn. Estimated cost, 

The contract has been awarded for the construction of a 
factory for the National Sugar Refining Co., Dock St., New 
York, N. Y. (Borough of Queens). 

The contract has been awarded for the construction of 
several additions to the plant of the Butterworth-Judson Co., 
a Pe Newark, J.. manufacturer of chemicals. Noted 
an. 6. 

The Seton Leather Co., Newark, N. J., will construct 2 ad- 
cittons to its plant on Verona Ave. Estimated cost, $25,- 

0. 

L. H. Gilmer Co., Philadelphia, Penn., will build a 3-story 
belting factory. Harry C. Eisenbise is Engr. 

The Miffiln Chemical Co., Philadelphia, will build 
five 2-story buildings. 

The C. C. Young Dye Works, 324 Federal St., N. S., Pitts- 
burgh, Penn., has awarded the contract for constructing an 
addition to its plant. Estimated cost, $6,000. 

Plans are being prepared for a 3-story plant for Wilson 
Chemical Co., Tyrone, Penn. George C. Wilson is Pres. 

E. Sutro & Son Co., Elkton, Md., plans to build additions to 
its pane or install new machinery for the manufacture of 
hosiery. 


plans to 
Estimated 


plans to 
YY, 


Penn., 


SOUTHERN STATES 


The Maxwell Hosiery Mills, Suffolk, Va., plans to enlarge 
its plant. 

Plans have been prepared for a plant at Benwod, W. Va., 
for the Gasoline-Oil Supply Co. 

Liledoun Manufacturing Co., Taylorsville, N. 
turer of knitting yarns, will enlarge its plant. J. A. 
Jr., is Pres. 


The Southern Aseptic Fiber Co., Columbia, S. C., recently 
incorporated with $50,000 capital stock, will construct three 
2-story factory buildings for the manufacture of absorbent 
cotton, etc. 


The Clark Pratt Cotton Mills, recently incorporated with 
a capital stock of $100,000 will make extensive improvements 
to its plant at Prattville, Ala. 


J. M. Hays & Co., Memphis, Tenn., 
pany to construct a cotton compress and warehouse. 
mated cost, $250,000. 


C., manufac- 
Miller, 


will organize a com- 
Esti- 


MIDDLE WEST 


The McGraw Tire and Rubber Co. plans to construct ad- 
ditions to its plant at East Palestine, Ohio. 


The contract has been awarded for the construction of a 
factory at Niles, Ohio, for the Grasselli Chemical Co., Arcade 
Bldg., Cleveland, Ohio. Noted Feb. 10. 


The Standard Oilcloth Co. has increased its capital stock 
from $7,000,000 to $9,000,000, and plans to enlarge its plant at 
Youngstown, Ohio. 
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Ernest G. Reece is forming a company to build a canning 
plant at Waldron, Ind. 


The Holland Canning Co. will build an addition to its 
plant at Grand Rapids, Mich. 


The National Photo Paper Co., recently a sidel ek Aha plans 
to construct a factory at Grand Rapids, Mich., in the spring. 


The Edwards & Chamberlin Hardware Co. plans to con- 
struct an addition to its plant on East Main St., Kalamazoo, 
Mich. A. K. Edwards is Pres. and Gen. Mer. 

The Carrom-Archarena Co., manufacturer of games, etc., 
plans to build a factory at Ludington, Mich. 

Plans are being piceare for the construction of an addi- 
tion to the plant of the Manistee Manufacturing Co., manu- 
facturer of furniture, at Manistee, Mich. Noted Mar. 16 


The Wolverine Paper Co. has awarded the contract for 
the construction of an addition to its plant at Otsego, Mich. 


The contract has been awarded for the construction of a 
4-story factory at 3522 Iron St., Chicago, Ill., for the Central 


Bag anufacturing Co. Estimated cost, $125,000. Noted 
Dec. 23 
WEST OF THE MISSISSIPPI 
The Lake City Button Co. Lake City, Minn., plans to 


enlarge its plant. 


Press reports state that the Heil Packing Co., St. Loui 
Mo., plans to construct an addition to its plant. Estimate 
cost, $40,000. 


The Independent Tire Co., St. Louis, Mo., plans to equip a 
lant for the manufacture of tires and tubes for autdmobiles. 
Villiam Chorlis, 3150 Locust St., St. Louis, Mo., is interested. 


The Linde Air Products Co., 30 East 42d St., New York. 
N. Y., has awarded the contract for the construction of a plant 
oto Haro and Gould St., Dallas, Tex. Estimated cost, 

Taylor Bros., Denton, Tex., plan to construct a cotton gin. 
Estimated cost, $10,000. 

Edgar Van Slyke and associates, Gainesville, Tex., plan to 
construct a woolen mill at Gainesville. 

Press reports state that the W. KE. Smith Manufacturing 
Co., manufacturer of waterproof roofing, etc., Cleveland, Ohio, 
plans to construct a branch plant at San Antonio, Tex. 

The Sealy Of] Mill and Manufacturing Co., cea Tex., has 
increased its capital stock from $40,000 to $50,0 6 and will 
improve its cotton-seed oj] mill. 

The Mohawk Benne. Co., Oklahoma, 
rebuild its oll refinery at Ringling, Okla. 

The J. S. Cosden Co., Tulsa, Okla., plans to construct an 
addition to its oil refinery. 

The National Plaster Co., Dayton, N. M., plans to enlarge 
its plant and also install new machinery. 


Okla., plans to 


WESTERN STATES 


The Boise Valley Packing Co. plans to construct an addi- 
tion to its plant at Tagle, Idaho. 

The Amalgamated Sugar Co. plans to enlarge its plant at 
Ogden, Utah. Estimated cost, $150,000. J. F. Ellis is Supt. 

The Ogden Packing and Provision Co. plans an expendi- 
ture of $300,000 for improving its packing plant on 24th St., 
Ogden, Utah. 

J. A. Gumm and associates plan to construct a canning 
plant at Benson, Ariz. 

The National Infusorial Earth Co., Ellensburg, Wash., is in 
the market for crushing and drying machinery. 

The Ferndale Canning Co. plans to construct a plant at 
Ferndale, Wash. 


The Pacific Sea Food Co., La Conner, Wash., will rebuild its 
cannery recently destroyed by fire with a loss of $15,000. 


The Walla Walla Pickling Works contemplates enlarging 
its canning plant at Walla Walla, Wash. 


A. F. Adams and W. A. Schaffner is constructing a 1-story, 
26x60-ft. fruit processing factory at Hood River, Ore. 


The Lakeview Oil Co., No. 2 Maricopa, Calif., plans to 
construct a treating plant on South Midway property. 


CANADA 


Work will soon be started on the construction of a plant at 
Drummondville, Que., for the Aetna Chemical Co. of Canada, 
Ltd. Estimated cost, $300,000. 


Work will soon be started on the construction of an addi- 
tion to the plant of the McLagan Furniture Manufacturing 
Co., Ltd., 93 Trinity St., Stratford, Ont. Noted Mar. 16 


The Jeffries Furniture Co. will rebuild its plant at Welland, 
at which was recently destroyed by fire with a loss of 
4,800. 


The Union Carbide Co., Ltd.. will butld an addition to its 
drum shop at Welland, Ont. Estimated cost, $20,000. 
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AMPION LATHES 
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 _ 
—_ 


16-inch Lathe 


ANUFACTURERS ordering Champion Lathes in the past two years 
M wit notice that they are still produced with the same care and precision 

as in times prior to the present large demand for Lathes. There has 
been no inferior material or workmanship put into our machines on account of 
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Driven by 15-hp. Variable Speed Motor. 
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Suit Requirements. 


The back gears and triple gears are conveniently 
located at the front, and for heavy cutting give a 
powerful posztzve drive through sliding gears. No 
friction clutches are employed. 
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If not, drop us a line 
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On motor-driven lathes the speed may be varied 
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mum swing. 
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NGLAND has raised 
the greater part of an 
army of four millions 

by advertising, using news- 
papers, bill-boards, omni- 
buses and other methods. 
This was considered the 
most effective way and its 
application is almost uni- 
versal. 


This is an object lesson to 
the iron and steel manufac- 
turers who have been in the 
habit of saying about ad- 
vertising, ““‘When the de- 
mand for our products is 
good there is no need for 
it, and when the demand is 
poor there is no use of it.”’ 


The steel manufacturers can 
pave the way to make de- 
pressions less severe by 
stimulating a demand for 
the products of the steel 
mills. The way many of 
us advertise is to place what 
amounts to a business card 
in a trade paper and let it 
go at that. It will do once 
in a while to call attention 
to a full list of our products, 
but it possesses little sales 
value. We want our ad- 
vertisements to be read. 
We must, therefore, give 


tomer, and whenever pos- 
sible the matter should be 
well illustrated. One prod- 
uct only should be treated 
in one advertisement. Sizes, 
quality, capacity and other 
special advantages we have 
to offer should be stated 
and enlarged upon. We 
should answer the readers’ 
questions before they are 
asked. 


About six years ago five 
men in the south each put 
up $260 into a fund to ad- 
vertise red gum in an archi- 
tectural journal, after dint 
of much hard work on the 
part of a representative of 
that journal. 


Though they were men of 
wealth, this $260 came hard 
because they really did not 
believe that anything would 
come of it. 


But the result of that $1.300 
venture was the sale of red 
gum aggregating $350,000 
with three successive $2. 
jumps in price per 1,000 
feet in a single year. ‘This 
campaign hascontinued year 
after year, as high as 
$40,000 a year being spent 
in it. The result is the 


ish—a wood that had pre- 
viously been in the railroad 
tie class. 


This campaign started the 
Southern Cypress Associa- 
tion into action, and their 
annual advertising expen- 
diture far exceeds that of 
the Red Gum Association. 


Let us acknowledge that, as 
a class, the steel industries 
of the country are the most 
clumsily and inadequately 
advertised of all our indus- 
tries. 

I almost feel safe in saying 
that moreadvertising money 
has been spent in tooth paste 
than all of us combined 
have expended in all of our 
products. _—_ 


And our total expenditure 
would look like small change 
beside the bank roll ex- 
pended annually by the 
chewing - gum _ profession, 
the soap artists or the bak- 
ing powder family. 


Yet steel products as a 
group are just as susceptible 
to the power of publicity 
as any of these; because 
just as universal in con- 
sumption and vastly more 
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Motorcycle F rame and Tube Work 


By Erran VIALL 


SY NOPSIS—Many of the bending, pinning, braz- ous joints. The type of gas torch employed is shown 
ing and other fiztures used in the construction at A. It will be readily seen that the construction of 
of a well-known model of motorcycle frame are - the frame does not lend itself to the dip-brazing process, 
here shown. The bending fixtures are hand- A few of the frame parts are brazed on before being placed 
operated, but so constructed as to produce com- in the frame assembly, but the main joints are brazed 
mercially accurate work as speedily as the operator here. 

can handle it. Attention is called to the taper-pin The two lower tubes of the frame rest in pillow blocks 
clamping method frequently em ployed. formed to receive and hold them correctly. The clamp- 


ing blocks are locked down by taper pius B and C, which 
The frame of a modern motorcycle is a rather com- 
plicated assemblage of specially shaped or bent tubing 
so designed and Joined as to hold up under the weight 
it is to carry and to stand the shocks and vibration of 
service. Though the general outlines of the various makes 
are nearly the same, each maker has his own particular 
and distinctive type of frame construction. Naturally, 
the size and shape of a motorcycle frame are largely 
governed by the kind of motor used. The Henderson 
Motorcycle Co., Detroit, Mich., uses a 12-hp. four-cylinder 
motor in its machines. These machines have a 58-in. 
Wheelbase and weigh close to 300 Ib., so that especial care 
and skill must be emploved in the design and construction 
of a frame that will give satisfactory service. 

A Henderson motorcycle Practically completed is shown 
on an assembling stand in Fig. 1. This view will prive 
the reader a good idea of the position of the motor, the 
shape of the frame and other details needed to follow 
the mechanical descriptions of this article, Incidentally, 
attention is called to the assembling stands, one of which 
appears more in detail in Fig. 2. A small bench js set 
under the machine between the standards. It holds all are run through slots in the holding pins. Vertical 
the parts that go to make up a motorcycle. Along the standards hold the upper tubes of the frame and head. 
sides of the bench are pockets for holding the various Firebrick are placed on special holding brackets at D,E 
bolts, nuts, screws and other small parts. These benches and F, to back up the flame in heating the parts. An- 
are filled from stock for each machine and save the as- other view of this same fixture may be seen in Fig. 5, 
semblers considerable time. For some of the upper joints firebrick are placed at 

No attempt will be made to show other than the prin- G@ ona stand H, which can be moved back out of the way 
cipal operations in the making of a frame, and for sev- when inserting or removing a frame from the fixture or 
eral reasons they will not be given in the order of shop when brazing other joints. The heavy pin used to line 
procedure. The first fixture illustrated is in Fig. 3nd up and hold the head is shown at J. The clamping 
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FIG. 3. FRAME-BRAZING FIXTURE 


FIG. 1. MoT IRCYCLE ON ASSEMBLING STAND FIG. 2. ASSEMBLING STAND AND PARTS HOLDER 


O74 


blocks J have convenient handles K. When in place they 
are locked by slotted pins that go through holes in the 
uprights, into which taper pins such as ZL are thrust and 
tapped in with a hammer. 

After a frame has been brazed and filed, some of the 
small holes are drilled. The frame is held on pillow 


FIG. 4. HOLDING FIXTURE FOR SMALL DRILLING 


FIG. 5. 


block similar to those in the brazing fixture, Fig. 4. 
The same method of clamping down by taper pins is 
employed also, as indicated at A. A drill jig or tem- 
plet for the saddle bracket holes is shown clamped to the 
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ANOTHER VIEW OF BRAZING FIXTURE 
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frame at B. Pins set into the templet give the correct 
position on the frame fork and upper tube. . The holes 
are drilled with the air drill C. 

Most of the bending on the main frame tubes is done 
with the device illustrated in Fig. 6. ‘This consists of 
several lever-operated sets of forming jaws carried on a 
vertical plate. This plate is mounted on a heavy base 
fitted with small truck wheels, so as to be easily moved 
to advantageous positions near the heating furnaces or 
run out of the way when not in use. One of the side 
tubes for the lower frame fork is shown in the jaws at 
A. The heated tube is thrust in between the jaws against 
a stop, and a firm downward pressure on the lever quickly 
gives the desired bend. After the main bend is made, a 
slight side bend is given the tube. This is done by hold- 
ing down on the lever, taking the outer end of the tube 
and forcing it over by hand, using the gage C to indi- 
cate the amount of the bend. As these fork sides are 
made right and left, the gage has two wings on it so as to 
be available for either side. 

Previous to the bending, these side tubes have some of 
the brackets and joints braced on them, which is done in 
a special holding fixture. One of the tubes with the 
brackets braced in place is shown at D. An- 
other set of forming jaws is seen at Fk. On 
the opposite side of the plate are two more 
forming-jaw sets, as in Fig. 7. 

Where the bending angle of a tube is not 
great, no filling is needed; but where the 
bend is as sharp as that shown on the end 
of the fork side, the tube is filled with sand 
previous to heating. This bend is made in 
the fixture illustrated in Fig. 8. The tube 
is heated about where the bend is to be and 
is then thrust down so that the end rests on 
the stop A. The clamp is next tightened by 
turning the screw B. The tube is then pulled 
over into the forming groove by hand. There 
is naturally a little spring in the tube, so that 
it will not fit down snugly into the channel 
by merely pulling on the outer end. This 
difficulty is remedied by placing a swage a 
few inches back of the bend and driving 
down with a hammer until the tube rests 
in the channel, as shown. ‘Two of the tubes in the front 
forks are flattened on the lower ends and these ends given 
a rather sharp bend. The first flattening of the ends 
is done in the die in Fig. 9. One of the tubes with the 


FIG. 6. TUBE-BENDING DEVICE 


FIG. 7. OPPOSITE VIEW OF BENDER 


FIG. 10. BENDING DIE IN VISE 
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FIG. 8. ANOTHER TUBE BENDER 


end flattened is shown at A. Before a tube is placed in 
the die, the mandrel B is thrust into it and the cross- 
handle butted against a forked stop. The use of this 
mandrel prevents the tubing being crushed or flattened 
back of the desired point and gives a nicely rounded 
shoulder. One of the tubes with a flattened and bent 
end may be seen at C. This bend is obtained in the 
device shown in Fig. 10. 

It consists of two formed jaws set into an ordinary 
vise. Hooked straps A and B bolted to the jaws hold 


FIG. 9. FLATTENING DIES AND MANDREL 


them to the vise jaws. The parts of the false jaws that 
close in on each other are grooved to receive the round 
part of the tube. The outer end of the jaw C is beveled 
to the angle of the bend and grooved to receive the flat- 
tened part of the tube. The flat part is notched in at 
D with a round file and then heated. It is then placed 
in these jaws and the end & pounded into the groove 
with a hammer. Afterward the uneven edge on the 
notched side is trimmed off in a heavy-duty shear. 


FIG. 11. 


REAR-GUARD DRILLING JIG 
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After being shaped, rear mud guards are drilled for 
the attaching rivets, in the jig shown in Fig. 11. The 
end of the guard to be drilled is butted up under the 
block A. Then the slide B is run down so as to clamp 
the other end. This slide is held in place and locked by 


HANDLEBAR PINNING FIXTURB 


FIG. 13. 


the handserew (, which is carried in an adjustable block 
D, to accommodate different leneths of guards. The drill 
bushings are carried in small brackets riveted to the body 
of the jig at /, F and G. 

Front mud guards are swaged in the device in Fig. 
12, to give front-fork clearance. A center piece is clamped 
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in a bench vise. This center piece has a loop arrange- 
ment A, into which the guard may be thrust to a stop. 
An inside forming swage is fastened to the upper end 
of the loop and is also carried by bar B. With the guard 
in place, the two outer swages C and D are rammed 
against it, which bends the thin metal to the inner swage. 
The entire device is counterbalanced. When not in use, 
it may be removed from the vise and held suspended 
against the wall, from where it can be easily set into 
the vise at any time. 

A handle-bar truing and pinning jig is shown in Fig. 
13. It holds the various brackets and fittings in place, 
as well as the crossbrace. The taper-pin clamps are used 
in this jig also, as seen at A and B. 


mi 
Drilling Two Half-Holes in a 
Time-Fuse Ring 
By D. Baker 


The illustrations show a jig for drilling two half- 
holes in a time-fuse ring, these holes being shown at B, 
Fig. 1. At first glance it seems a simple operation, but 
because of the fact that there were large limits on the 
preceding operations, it was found to be a difficult matter 
to locate these rings in proper relation to the drill 
bushings. 

We could not locate from the tapered part outside of the 
ring, because it was finished in a separate operation from 
the bore and could not be depended upon to run true with 
it. We first tried locating from the inside. However, the 
plug that located the work had to be made to the low 
limit of the ring, which was 0.005 in. smaller than the 
high limit. In working on the larger rings, the drills, 
operating as they were on only half-holes, crowded the 
work to one side, so that when it was taken out of the 
jig it would not go on the gages, the holes being too 
close together. 

To overcome this difficulty, we next made a jig with a 
locating plug having, as shown by Fig. 2, a short, stiff, 
tapered portion. This tapered part was depended upon 
to locate the work central. This plan might have been 
all right, had not the bore been previously burred, or 
chamfered, with a hand tool that left it irregular and so 
threw it off center. 

To construct a jig that was both rapid and accurate, 
the following design was gotten up: Referring to the 
drawing, A, Fig. 3, is the body of the jig, which was 
made of machine steel. B is a part of the body that 
was turned about 0.003 in. smaller than the low hmit 
of the bore of the rings. In this part four slots were 
milled, into which the four hardened blades C were 
inserted, and held from falling out by the cap D. These 
blades were made, as shown by Fig. 4, with a stiff taper 
on the inside. JF is a hardened and ground taper pin, 
threaded at one end and having a large knurled head 
at the other. On each end of the taper is a part of the 
pin which is ground straight. One end has a bearing in 
the jig body; and the other has a bearing in the cap D, 
which is also hardened and is held central by a shoulder 
turned on the body, as shown. It is kept in place by the 
two screws F, Fig. 5. 

Attached to the jig body is a device for locating the 
ring in relation to the hole A, Fig. 1. It consists of a 
machine-steel body G, which is fastened to the jig proper 
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with two fillister-head screws and dowels, not shown. 
This piece is milled out to take the square sliding bar 
H, one end of which is turned round and acts as a 
locating pin, as shown. The bar has several thousandths 
play vertically, to allow for various thicknesses of rings, 
but does not permit any rotary movement. It is slotted 
out to take the coil spring J, one end of which rests on 
the pin J, driven through the body. This spring gives 
the needed tension for holding the locating pin in place 
in the work. In the outer end of the locating-pin bar 
is driven a pin K. JZ is a thumb lever, one end of which 
engages with this pin. J is a thin plate, fastened to the 
body with screws, as shown, for holding the locating-pin 
bar in place. 

To operate this jig, it is first picked up in the left 
hand, with the thumb on the thumb lever, which holds 
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DRILLING HALF HOLES IN TIME-FUSE RING 


the locating pin out of engagement with the work. Then 
with the right hand, the taper pin EF is screwed out, 
releasing the blades C and letting them fall back a few 
thousandths into the body. The work is then picked up 
and placed on the jig, passing over the knurled head of 
the taper pin, which is made small enough to allow it 
to pass freely. It is then turned to the proper position 
for the entering of the locating pin, and the thumb 
lever is released, after which the taper pin is screwed 
tight, forcing the blades C out against the bore of the 
ring, bringing it exactly central. 

The Jig, with work in it, is then ready to place under 
the multiple drill head. As it had to have something 
to stand on besides the knurled head of the taper pin, 
a simple cast-iron fixtuve was made, as shown clearly 
in Fie. 6. The clearance hole was cored out and the 
casting finished only where shown by the F marks. After 
turning the jig over to the manufacturing department, 
we began to have difficulties in getting cutters to stand 
up to the work. We tried out all kinds of cutters and 
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drills without much success. If they were the least bit 
dull, they would crowd over against the bushing, which 
was meant to be a support for them, so hard that they 
soon lost their size, besides wearing out the half-bushings, 

The final development, which is proving a success, 
was to make the bushings so that they acted as guides 
only and did not extend down into the work. Then we 
made up cutters from Novo high-speed drill rod, Fig. 7. 
Tt will be noticed that the drill rod is 0.125 in. in diameter. 
The cutting end only is ground down to 0.120 in. after 
hardening, and the side relief is ground on, free hand. 
The end is relieved by resting the cutters in a V-block, 
which is set up in front of a grinding wheel in such a 
way that the center of the V comes on a line with the 
edge of the wheel. 

This arrangement enables the operator to grind one 
cutting edge, then revolve the cutter in the V and grind 
the other, regulating the amount of clearance given by 
setting the V-block either higher or lower. 

The cutters made in this way are practically end mills 
and act as such. If for any reason they are crowded 
to one side when being fed into the work, they will on the 
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the piston and lines them up so that a drill run through 
the guide bushings will make a hole through the center 
of the bosses. A final tightening of the screw A completes 
the setting of the work. 

Though the holes are drilled and reamed in the type 
of jig just shown, they are finish-reamed in the Jig seen 
at the left in Fig. 2. The piston is put into this jig 
and butted against the stop A. The wristpin hole is then 
lined up approximately with the guide bushings. The 
ground setting plug B is next run through the bushings 
and wristpin hole, lining them up as closely as possible. 
The piston is locked in place by turning the screw C, 
which operates the clamp slide D. In order to facilitate 
the lining up of the wristpin hole with the bushings, 
where the wristpin hole may be slightly out of line, the 
plug B is considerably flattened where it goes through 
the piston. Two edges of it, however, are ground to size, 
so that by turning the plug the hole may be lined up as 
nearly as possible. A hand reamer is then run through 
and the hole accurately lined up and sized. 

At the right is a turret used on the cross-slide of a 
lathe for grooving and chamfering pistons. The cham- 


FIG. 1. PISTON DRILLING AND REAMING JIGS 


return feed have a tendency to clear themselves and thus 
leave a clean, true hole. 

Milling cuts run exactly to center, but are given 10 
deg. angle one way and + deg. the other, to strengthen 
the cutter back of the cutting edge. When grinding, 
if the center gets too thick, it is stoned up again. 

These jigs in the hands of a skilled operator have a 
capacity of over 200 pieces per hr., two half-holes to the 
piece, while the cutters have done over 500 picces without 
regrinding. 


Piston Jigs and Tools 
By E. V. ALLEN 


Two wrist-pin hole jigs are shown in Fig. 1. They are 
used in the shop of the Caille Perfection Motor Co., 
Detroit, Mich., for work on the pistons of portable boat 
motors. The one at the left has a piston in place ready 
to drill and ream. The one at the right is shown empty. 
In putting a piston into one of these jigs, it is inserted 
with the center hole of the closed end over the point of 
the screw A. The locating plug B is then inserted 
through the large bushing in the opposite end. This 
plug is located correctly in the bushing by the key C, 
which fits snugly in a keyway. The formed end of the 
plug butts under and against the wristpin bosses inside 


FIG. 2. REAMING JIG AND SPECIAL TURRET 


fering tool is shown at KH. the rough-grooving tools are 
geen at F' and the groove-finishing tools at G. A turning 
tool is carried at H. 


A Simple Method of Preventing 
Injury to Charts 


By EK. J. Gibson 


Authors of some of the latest reference books, being 
awake to the need of presenting data in the most con- 
venient form, have prepared elaborate charts to meet this 
demand. Unfortunately, constant use will in time deface 
come of the yraduations, and the surface of the chart is 
impaired while the rest of the book is in good condition. 
Particularly is this true in cases which require the use of 
dividers to obtain the desired information. 

It has been found that this trouble is avoided by in- 
serting In the book, next to the page containing the chart, 
a piece of tracing cloth the size of the page. The tracing 
cloth is pasted along the inner edge, so that it virtually 
becomes one of the leaves of the book. When the chart 
is in use, it can always be covered with the tracing cloth, 
through which every detail can easily be seen. . 

In addition to the preservation noted the dull side of 
the tracing cloth is handy for making reference notes. 
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Tools for Machining Details for 


a Press 


Feeder 


By RoBert Mawson 


SYNOPSIS—In this article are shown some of 
the small tools—jigs—used in machining the de- 
tails ona printing press. In most cases the drilling 
operations follow the milling, and the casting rests 
on finished pads in the jigs. The tools are de- 
signed with quick-acting locating and holding de- 
vices, such as V-blocks and pin-headed screws. 
Where covers are used on the jigs, they are fitted 
with open-sided washers whitch, swinging under 
shoulders on the locating pins, are quickly located 
and hold the cover in the correct position. 


On page 58 was shown and described the two-sheet 
rotary printing press manufactured by the United Print- 
ing Machinery Co., Woonsocket, R. I. Various machin- 
ing operations and the tools used are illustrated on 
pages 56, 138, 232, 318, 458 and 492. MHerewith are 
shown four other details and the jigs used in machining 
them. This article, as well as the former articles, illus- 
trates examples of high-grade small-tool construction 
where the production is comparatively small. 


In the jig used when drilling the cut-out ratchet 
holder the tool has been designed with two screws -set 
at an angle of 45 deg. which are used as locating sur- 
faces for the boss on the casting. As the castings are 
liable to vary owing to foundry conditions the screws 
are made adjustable to take care of such variations. The 
tool used for machining the conveyor drive clutch lever 
is made with tool steel spacing block against which the 
arms of the vasting are placed. This affords not only a 
locating means but also supports the ends of the arms 
against the machining stresses. 

The boss on the casting rests on pins which place 
the surface at the correct height for the hob to be drillea 
and reamed through the boss. The single arm of the 
piece is placed in a cut-out recess in the jig. 

The conveyor drive gear yoke is drilled after being 
completely milled. To locate the casting properly in 


the jig a finished steel block is used which fits between 
machined surfaces on the two internal bosses. 

The jig, Fig. 6, is of the open type, the casting being 
located by a V-block on the other three tools. 
piece is in position covers are dropped down. 


After the 


FIG. 2 


FIG. 6 


DRILLING JIGS USED IN MACHINING PRINTING-PRESS FEEDER DETAILS, WITH WORK SHOWN IN POSITION 


FIGS. 2 AND 2-A 


Operations—Drilling and reaming cut-out ratchet holder, 
Fig. 1. The milled casting .1s located against two adjustable 
screws placed to form a V. It is forced against these with 
the pin-headed screw. The clamps are then tightened onto 
the part to hold it securely. The cover is afterward dropped 
over the pig, located by two pins and held down with the three 
screws B. 

Holes Machined—One 1*'/j,-in. drilled and reamed to 1% 
in., one \%-in. drilled, one }!-in. drilled and %,-in. spot-faced, 
and three !"/,,-in. drilled. 


FIGS. 4 AND 4-A 


Operations—Drilling and reaming conveyor-drive clutch 
lever, Fig. 3. The rough casting Is located against pins, being 
forced against them with knurled-head screws. The cover is 
then dropped down, being held with the thumb-screws A. The 
screw B is then tightened onto the piece to hold it securely. 

_ Holes Machined—One ‘7/,-in. drilled and reamed % in., one 
%/,-in. drilled and reamed to jf; in., and one %,-in. drilled. 


FIGS. 6 AND 6-A 


Operations—Drilling and reaming bracket support for 
sheave wheels, Fig. 5. The milled casting is located azainst 
a machined block, being forced back with a setscrew inside 
the jig body. The cover is then dropped down and held with 
the thumb-screws. A setscrew tightened on the piece holds it 
securely. 

Holes Machined—Three /,,-in. drilled and reamed % in. 
and two drilled to suit a No. 20-18 thread. 


JIG FOR DRILLING AND REAMING CONVEYOR- 
DRIVE GEAR YOKE 


FIG. 8. 


FIGS. 8 AND 8-A 


Operations—Drilling and reaming conveyor-drive gear 
yoke, Fig. 7. The milled casting is located in the jig by a 
machined steel strip which fits into a finished slot. It is forced 
back and held in position with the setscrew A and one at the 
end. The cover is then swung down and fastened with the 
thumb-screw as shown. 

Holes Machined—One ‘47,/,,-in. drilled and reamed §&% in., one 
13/q,-in. drilled and reamed 1% in., one ™/e-in. drilled and 
reamed % in. 
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Machining Pins Inside a Fork 
By E. A. THANTON 


An ingenious method of machining pins on the inside 
of a small brass fork is here shown. This process is 
employed in the shop of the Caille Perfection Motor Co., 
Detroit, Mich. One of the finished forks, shown at A, 
will give a good idea of the work, which is indicated by 
the arrows at B. 

Two holes are first drilled in the fork in a drilling 
jig. These holes are used both to hold and to locate 
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MACHINING PIN INSIDE A FORK 


by, as will be seen where a fork is shown sct over the 
‘pins C. The pins on the inside of the fork are machined 
by a hollow mill carried in the frame D. The taper 
shank £ fits the drilling-machine spindle, and the hollow 
mill at F is driven through the gears shown. 

The frame carrying the gears and the milling cutter is 
made to slide on two posts set into the base, like that 
of a subpress. One of these posts is partly shown at G. 
In putting a fork into the fixture the frame is raised on 
the posts and the fork is put into approximate position ; 
then frame and fork are lowered until the fork is held 
securely on the locating pins C and the lower part of the 
fork rests on the bedplate. The milling cutter can now 
be used to finish the fork pin. For the pin on the other 
side of the fork the piece has to be turned over and the 
outer hole set over pin 11. 

ie 


4 
eo 


Method of Hnurling Brass Cup 


By W. R. ARMSTRONG 


Two or three years ago the firm I was with needed a 
large number of brass cups. 

The method of production was to blank and draw the 
cup from 0.25-in. thick brass and redraw to 43 in. in 
diameter by ¥% in. long. Blanking the cup was done at 
85 per min. and the redraw at 80 per min. on a table- 
feed press. 

Beading the end and knurling form the interesting part. 
This work was done in an ordinary speed lathe at the 
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rate of 10,000 to 12,000 pieces in 10 hr. The apparatus 
consisted of an arbor shaped as the piece required and 
small enough in diameter to let the cup be taken off after 
knurling, and a knurl or roll, with a flange as shown, 
held in the tool post of a lever-feed slide on the lathe. 


METHOD OF KNURLING BRASS CUP 


At first, trouble arose in getting cups to come round 
and at the some time getting production enough per day. 
At my suggestion the arbor was knurled on the bead. 
No further trouble developed, and production almost 
doubled—to the quantity mentioned. As I remember, 
these cups were annealed lightly before knurling. The 
lathe was run at 900 or 1,000 r.p.m. 

a 


An Interesting Drill Jig — 
By Haroup EF. GreeNr 


The accompanying illustration is of a drill jig that 
solved a vexing problem. 

The pieces shown at A were drop-forged number plates 
for typewriters, and were fastened to the frame of the 
machines by spreading the lugs with a punch after drill- 


A FLEXIBLE DRILL JIG 


ing, as shown at B, which necessitated an even thickness 
of wall so that they would turn evenly. The center 
distance C of the lugs varied enough so that with a fixed 
center distance of the drill bushings an even thickness of 
wall was not possible; therefore a leaf as shown was made 
which would spring enough at J) to allow for the varia- 
tion. The taper holes in the lower end of the bushings 
were made to fit the lugs as closely as possible. 

Another feature of the jig is the block #, which acts 
as a knockoff for the pieces when the leaf of the jig is 
unlatched and thrown back in the loading position. 
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Manufacturing 12-In. Shrapnel--IT 


By Rospert Mawson 


SY NOPSIS—The operations of turning the inside 
and the outside form of the shell, machining the 
back end, turning the outside copper-band channel, 
knurling the channel, forcing and machining the 
copper band to the-correct contour are described 
in this article. The various stages are illustrated. 


After the shell has been nosed and returned to the 
machine shop, the next operation is turning the inside 
form. The shell is held in the chuck, Fig. 4. The boring 
bar and tool are shown in Fig. 25. The bar is held in 
the tool carriage of the lathe in the usual manner. The 
desired contour on the shell is obtained by the guide 
pin A, Fig. 26, which is attached to the bracket tee B 
and follows the path between the two former cams C. 
The latter are fastened on the cam bed D, which is held 
on the brackets EF, fastened on the side of the lathe bed. 
The bracket tee is attached rigidly to the tool carriage 
of the lathe. 

The manner in which the attachment is used on the 
lathe may be observed by reference to Fig. 27. The gage for 
testing the machined inside contour is illustrated in Fig. 
28. A diagrammatical view of the operation performed 
may be seen in Fig. 29. The open end of the shell is next 
faced, the correct length being obtained from the powder 
chamber with a gage and straight-edge, as in Fig. 30. 
The hole is then bored to 8.23 in. in diameter, the pin 
gage, Fig. 31, being employed to test the machined bore. 

A thread is machined in the bored hole, to suit the 
partly machined adapter, the manufacture of which will 
be treated in another article. Fig. 32 shows the lathe 
set-up for boring and machining the thread, and in Fig. 
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33 are given in diagrammatical form the surfaces 
machined. It will be observed that the shell is held in 
the chuck as in Fig. 4. The adapter is screwed into the 
shell, using the clamp, Fig. 34, in the way illustrated in 
Fig. 35. 

After the shell has been placed in the lathe as just 
described, the chuck, Fig. 36, is screwed into the end of 
the adapter and the lathe center set up in the counter- 
sunk hole of the chuck. The outside of the adapter and 
also part of the outside of the shell are then turned to the 


BORING BAR—INSIDE OF SHELL 


FIG. 25. 


correct contour. For this operation the link, Fig. 37, is 
attached to the bracket tee with the stud A, Fig. 37, 
after the guide pin has been removed. The fulerum pin 
B is placed in position, fitting into a machined hole in 
the cam bed. The arrangement of the attachment may 
be seen in Fig. 38. 

The turning tool is held in the carriage of the lathe. 
As the carriage is fed forward with the shell revolving, 
the link, fuleruming on the pin, draws the carriage and 
turning tool on an arc. Thus the desired contour of the 
part is obtained. The gage for measuring the length of 
the machined surface appears in Fig. 
39. Fig. 40 shows the lathe set up 
for performing the machining opera- 
tion, and in Fig. 41 is shown in dia- 
grammatical form the work done. 

The gage in Fig. +2 is for testing 
the machined contour while the shell 
is in the lathe with the chuck in posi- 
tion. Fig. 43 depicts the tool employed 
as the final profile test gage after the 
ehuck has been removed. 

In Fig. -t4 is a special double-ended 
lathe designed for the work of ma- 
chining the inside and outside profile 
surfaces on the shell. It will be ob- 
served that the operators work face to 
face, the tailstocks being placed in the 
center and the drives being at the outer 
ends of the lathe. This arrangement 
has proved advantageous, cutting down 
the floor space. As the machines are of 
the one-purpose type and the required 
length of lathe bed is thus known, the 
tools have been designed accordingly. 

For the next operation the first 
suboperation is machining a surface 
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BIG. 27. TURNING INSIDE CONTOUR 


FIG. 28. 
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FIG. 29. OPERATION 9: TURNING INSIDE FORM 


Machines Used—Fitchburg and special 
Special Fixtures—Chuck, boring bar 
Gages—Form. 
Production—One in 4 hr. 
Lubricant—None. 
Note—Between grindings of tool 
20 r.p.m. with feed of ,.', 
References—Figs. 4, 25, 26, 
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FIG. 30. GAGE AND METHOD OF USING IT TO TEST 
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to suit the steadyrest, Fie. 8, and at right angles to 
the end already faced. The chuck, Fig. 45, 1s screwed 
into the open end of the shell after the adapter has 


and radius attachments. 


Lathe operates at 


FIG. 32. BORING END AND MACHINING THREAD 


been removed. A strap held on the faceplate of the 
Jathe comes in contact with one of the lugs on the chuck, 
thus providing the driving medium. The chuck, Fig. 
416, 1s placed on the base end, and the shell is adjusted 
with the four setscrews until it runs concentrically. A 
surface is then machined to suit the steadyrest. This 
operation is illustrated in Fig. 47%. The chuck is then 
removed, and the base of the shell is faced to length, 


using the gage, Fig. 48, in the manner 
shown. 

The gage, Fig. 69, is for testing the 
radius on the corner of the base 
and for turning the outer periphery. A 
notch is cut to suit the 0.9-in. section 
and to serve as a guide from which 
the channel will be machined. 

The operation is shown in Fig. 
50 and in diagrammatical form in 
Fig. 51. The outer periphery is also 
turned at the same setting to 11.94 
in. for a width of about 1 in. The 
gage for the diameter is given in 
Fig. 52. 

The chuck, Fig. 53, is slid on the 
turned portion at the base end and 
the lathe center set up. The steadyrest 
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FIG. 33. OPISERATION 10: FACING OPEN END AND 
CUTTING THREAD 
Machines Used—Fitchburg and special. 
special Fixtures—Chuck, facing and thread-cutting tools. 
Gares—Depth. “ 
Production—One in 1% hr. 
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subricant—None. 

Note—Between grindings of tool, 4 shells. Lathe operates at 
20 r.p.m. with feed of , in. per revolution. 

References—Figs. 4, 30, 31 and 932. 
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FIG. 35. METHOD OF USING THE CLAMP 


is thrown back out of the way Ty suit adapter 
for the next suboperation—turn- 1807 Bolom of 
ing the remainder of the body. OT ema 
The gages for the turned diam- 
cters are seen in Figs. 52 and 54 
The lathe set-up for performing 
the turning operation is shown 
in Fig. 55 and in diagrammatical 
form in Fig. 56. 

In turning and knurling the 
channel the shell is held as de- 
scribed for the previous operation. 
It is, however, supported with the 
steadyrest, Fig. 8. The channel 
is machined with an undercut 
or bevel, on each side. For this purpose left- and right- 
hand side tools are set at the correct angle and held 
in the tool post of the lathe. The gage for texting the 
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FIG. 37. DETAIL OF LINK 
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FIG. 38. ARRANGEMENT OF PROFILING FIXTURE 
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FIG. 39. GAGE FOR MEASURING LENGTH OF 
MACHINED CONTOUR 


bottom diameter of the channel is shown in Fig. 57; 
the width and contour gage, in Fig. 58. 

The next suboperation is knurling the channel. The 
tool, Fig. 59, for this operation is held j in the tool carriage 
of the lathe and fed across the surface of the turned 
channel, with the shell revolving, until the desired depth 
of knurl is secured. 

A view of the lathe set-up for performing the knurling 
operation is given in Fig. 60. The operation is shown 
in diagrammatical form in Fig. 61. The shell is then 
transferred to the forge shop, to have the copper band 
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FIG. 44. SPECIAL LATHE FOR PROFILING SHELLS 
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FIG. 41. OPERATION 11: FORMING THE OUTSIDE of Shell 


Machines Used—Fitchburg and special. 

Special Fixtures—Chuck, link and radius attachments. 

Gages—Form. 

Production—One in 5 hr. 

Lubricant—None. 

Note—Between grindings of tool, 5 shells. Lathe operates at 
20 r.p.m. with g-in. feed. 

References—Figs. 4, 26, 36, 37, 38, 39, 40, 42 and 43. 
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FIG. 46. CHUCK FOR BASE 
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compressed on. Fig. 62 is a detail of the band as receive \ 
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To compress the band on the shell, the band is first | 
slipped on and the shell placed between the dies, Fig. 63, 
which are attached to the steam hammer. With the shell 
in position the upper die is fed down until the copper 
band has been forced, or compressed, firmly into the 
machined channel. 
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FIG. 538. CHUCK FOR BASE END OF SHELL 
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FIG. 51. OPERATION 12-A: FACING BACK END OF SHELL 


Machines Used—New Haven, Boye & Emmes and special. 

Special Fixtures—Threaded chuck and steadyrest. 

Gages—Length and snap. 

Production—One in 3 hr. 

Lubricant—None. 

Note—Between grindings oe tool, 1 shell. Lathe operates at 
20 r.p.m. with Heed oO in. per revolution. 

References—-figs & dha) is: 4s 62 cua 68. 
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; FIG. 56. OPERATION 12-B: TURNING REST OF BODY 
: , Machines Used—New Haven, Boye & Emmes and special. 
Special Fixtures—Chucks. 
Gages—Snap. 
Production—One in 2 hr. 
Lubricant—None. 
Note—Between grindings of tool, 2 shells. Lathe operates at 
20 r.p.m. with feed of ;, in. per. revolution. 
References—Figs. 50, 52, 83 and 
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FIGS. 62, 64, 67 AND 77. SNAP GAGES FIG. 58. GAGE FOR BAND GROOVE 


FIG. 66. TURNING REST OF BODY FIG. 60. KNURLING THE CHANNEL 
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FIG. 61. OPERATIO 


Machines Used—New Haven 
Special Fixtures—Two 


Lubricant—None. 
Note—Between ereaes 
1 


r.p.m. with feed o 


0 "i in. 
References—Figs, 


8, 56, 57, 58 and 


The gang employed in com- 
pressing the band on the shell 
numbers three—one adjusting the 
crane that supports the shell, one 
operating the hammer and the 
other turning the shell around be- 
tween the dies. For this purpose 
the rod that screws into the end 
of the adapter has a clamp fitted 
with handles, as shown. A leather 
cover is slipped over the shell, 
around which the crane sling is 
Placed, so that the turned shell 
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per revolution. 
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FIG. 65. OPERATION 14: COMPRESSING THE COPPER 
BAND 


Machine Used—Niles-Bement-Pond steam hammer. 


. ] screw 
ecial Fixtures—Dies fitted to steam hammer specia 
eat and clamp for turning shell between dies; trucks to 


convey between forge and machine shop. 
Gages—None. 


Production—Six per hour. 
References—Figs, 61, 62 and 63. 


will not be damaged. A view of the steam hammer with 
a shell having the copper band compressed is presented in 
Fig. 64. A diagrammatical illustration of the operation 
appears in Fig. 65. 

| 2.38 oI The shell is next returned to the machine shop oN 
- operation of machining the copper band. The a 
Fig. 53, is placed on the base end of the shell, an : 
threaded chuck, Fig. 66, is serewed into the threaded en 
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FIG. 70. MACHINING THE BAND 
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FIG. 66. CHUCK FOR ADAPTER END WHEN TURNING END 
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FIG. 69. RADIUS GAGE 
FOR BASE 


FIG. 67. DRIVING DOG FOR 
NOSE END OF SHELL 
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FIG. 68. BAND-TURNING TOOL 

of the adapter. The dog, Fig. 67, is fastened on the 
threaded chuck. A plate held by a bolt on the faceplate 
of the lathe comes in contact with one of the arms on the 
dog and thus furnishes the driving medium. The form 


tool for machining the band is illustrated in Fig. 68. 
The gage for testing the machined contour of the band 
is shown in Fig. 69, while the lathe set-up for machining 
the band is given in Fig. 70 and again in diagrammatical 
The shell is now ready for the final 
ne 


form, in Fig. 71. 


inspection before loading, weighing and 
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FIG. 71. OPERATION 15: MACHINING COPPER BAND 


Machine Used—Boye & Emm 

Spectal Fixtures—Threaded- opiate chuck and form tool. 

Gages—Form 

Production—One shell per hour. 

Lubricant—None. 

Note—Between grindings of tool, 2 shells. 
150 r.p.m., APS feed is Dy hand. 

References—Figs. 49, 52, 65, 66, 67 and 68. 
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Cutting Oil Grooves in the 
Miller 


By C. E. APPLEGATE 

One of the propositions presented to all shops is to cut 
oil grooves in bushings. The work is frequently done in 
a lathe department, with a lathe fitted up with special 
leads. I find that the index head on a miller will serve 
as well, the spindle of the miller not being used for any- 
thing except feeds. A boring bar is clamped on the 
arm, as shown, and the tool is used in the same way as 


HINA 
all) 
rf f 


CUTTING OIL GROOVES IN THE MILLER 


ona lathe. The only difference is that the table instead of 
the tool holder travels. 

If a double oil groove is required, it will call for the 
second idler gear. For instance, 50 bushings are to be 
cut. Cut them with one idler gear, then rechuck in the 
universal chuck and turn the bushing halfway around, 
to recut and cross the first oi] groove. 

& 
Drilling Cemtral Crossholes 


im Round Bars 
By W. D. Dawson 
A tedious and common operation in the machine shop 
is the drilling of a hole accurately in a shaft or round 
pin at right angles to its axis. I need not explain any 
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FOR DRILLING THE HOLES 


of the many methods of laying out with V-blocks. The 
illustration herewith explains a tested method. 

The holes A and B are accurately laid out and drilled 
on the same center line. A is drilled the size of the shaft 
or pin; B is drilled the size of the desired hole, after 


which the werk is placed the required distance in A. 
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From a Small-Shop Notebook 


By Joun HH. Van DEVENTER 


PROFILE BORING WITH A SprEcIAL Toot Posr 
TAILSTOCK TEMPLET FOR CRANK PINS 


SIMPLE 
A Screw-MacHINE JOB CENTERING Usine A Pipe Tap 


IN THE LATHE “MACHINE” AS A CHASER 


ADJUSTABLE 
ARBOR 
FOR HEAVY 


TURNING A CURVE U4  _ = One Way To MAKE 
Wirnour ‘TEMPLET —— mene A HEAVY SPRING 


DEVICES THAT MAKE LATHES PROFITABLE | 
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Good Toolroom Arrangement 
and Equipment 


By F. C. Mason 


Figs. 1 and 2 show two views of a toolroom that I 
installed for the Bissell Carpet Sweeper Co., Grand 
Rapids, Mich. In it are manufactured tools, dies, fixtures 
and special machinery, most of which is semiautomatic 
or full automatic. The accompanying pictures were taken 
on a dark day, and it will be noticed that the building 
it not of modern construction. 

The points to be observed are the cleanliness and facili- 
ties for convenience, a few of which I think are novel. 
First, we had things arranged in such a manner that 
there was nothing on the floor; but everything is in its 
place and at least 12 in. above the floor, so that the 
floor can be kept clean. This floor is of hard maple 
and is scrubbed once a week. The machinery and benches 
are so placed as to get the best possible natural light. 

Details that I desire to call attention to are found in 
Fig. 2. First, the benches are individual and extend 
outward from the window. They are made of a cast-iron 
top plate that weighs 450 Ib. and are designed according 
to surface-plate construction. The top plate is 1 in. 
thick, ribbed to a depth of 3 in., and is supported on 
2-in. iron-pipe legs that are tapped into corner bosses. 
The top and sides are planed and squared in a first-class 
manner, thus making the bench a squared surface plate 
for layouts. This feature can be readily appreciated by 
active mechanics. The vise is on the right-hand corner, 
and the workman can turn it in any manner. 

To procure the best light, each bench has an adjustable 
lamp holder of the McCrosby type, which can be readily 
placed in any position desired. Each man also has a 
tool cabinet and a stock bench with three shelves, both 
of which can be plainly seen. These wall cabinets are 
made of maple, 20x24 in. by 10 in. deep, opened in the 
middle and locked with a regular chest lock when opened. 
They have two separate full-sized compartments—one 
about 3 in. deep and the other 5 in. deep. The shallow 
one is for the file rack; the back, or deep, one has a small 
drawer in the bottom and a shelf. These cabinets are 
furnished with the following tools: A full set of files 
and handles, two sets of drills—1 sct 60 to No. 1; the 
other, No. 1 to % in. by sixty-fourths—a full set of 
taps 4-36 to 5g standard and two tap wrenches. ‘These 
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tools are charged to the employce and are replaced when 
necessary. 

For the benefit of others I would say that the iron 
benches cost as follows: 


Casting;.:500 Ib. ‘at S¢:: s.4c2csncnsee ose ised eehe ees $15.00 
PIAMINE sets ha oe en eh is ees a ee ess oe) ee aes 3.00 
Pipe for legs, 1). ft, at: LCs sve ee seni VG exes wen ee 1.87 
Four reducing couplings for feet .................. 1.50 

$21.37 


The total cost was somewhat more than that of a 
wooden bench; but when finished, it is always a real asset 
that can be moved to any place without tearing down, 
as in the case of a wooden bench. 


& 
Bushing a Small Pinion 


A method of forcing bearing bushings into small steel 
pinions is shown in Fig. 1. These pinions are used in a 


speed-changing mechanism on Henderson motorcycles. 


FIGS. 1 AND 2. FORCING A BUSHING INTO A PINION 


At first, trouble was experienced in getting the bushings 
started straight, so this device was made. 

As may be seen in Fig. 2, the pinion is placed over 
a centering sleeve A. A bushing B is then placed on the 
forcing pin at C. The pilot D fits down inside the 
sleeve A. As the pin and bushing are forced downward, 
the sleeve recedes, allowing the bushing to enter the hole 
of the pinion. As soon as the work is removed, the sleeve 
is again pushed upward by a spring underneath, assuming 
the position in which it is shown. By using this device 
the bushings are accurately guided the full length, of the 
pinion bore and are not distorted or marred in any way. 


FIG. 1. 


ARRANGEMENT OF MACHINES 


FIG. 2. ARRANGEMENT OF BENCHES 
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Standard Product Inspection in 
a College Shop 


By J. A. DE TurK anp G. H. RapDEBAUGH* 


SYNOPSIS—The methods and tools used in tn- 
specting the parts of an 8-hp. marine-type gas 
engine in the shop of an engineering school. Mate- 
rial, both raw and semtfinished, all component 
parts and the assembled units and machines are 
gone over tn detail. 


A vital requirement for the successful making of a 
machine is that the manufacturer deliver it into the hands 
of the user as nearly free from defects, according to his 
standard, as is possible. This involves close inspection of 
component parts, such inspections serving the double pur- 
pose of giving the buyer a good product and of eliminating 


FIG. 1. 
PART MUST PASS 


It is inclosed to prevent the workmen from disturbing the inspector or 


influencing his decisions 


unnecessary manufacturing expense by preventing the 
application of processes to parts whose eventual rejection 
is determined at a previous stage of construction. De- 
fects may be discovered at any one of the three follow- 
ing stages of manufacture: (1) Design; (2) material ; 
(3) workmanship. It is not within the scope of this paper 
to discuss the first two at any length, although it might 
be well to mention a few points that must be considered in 
inspection at these stages. 

The questions arising under design will be somewhat 
as follows: Have the actual conditions been accurately 
noted when specifications were drawn up? Have the 
specifications been correctly interpreted? Have the cal- 
culations been checked as to correct assumptions and 
the factors of safety under which the machine is to give 
service chosen? Have calculations been checked as to 
correct formulas and with a view to detecting possible 
errors? Are the correct dimensions given on the drawing 


*Instructors in  machine-shop. practice, University of 


Illinois. 


VIEW OF INSPECTION DEPARTMENT THROUGH WHICH EACH 


as required by specifications and calculations? Have the 
pattern, foundry, forge and machine departments been 
duly considered in the making of the drawing for economi- 
cal manufacture? Are the drawings accurate, clear and 
conventional as to views, dimensions, notes, specification 
of materials and required number of parts? 

If the parts are purchased, some consideration must 
be given to market conditions and to whether the parts 
may be bought from standard stock or whether they must 
be ordered as special. 

The material to be inspected divides itself into two 
classes: First, that purchased in either raw or finished 
form; and, second, that on which the manufacturer does 
some work later. Before the order for purchased parts 
is placed, requisitions should be care- 
fully checked. Upon the receipt of the 
parts, the shipment should again be 
checked for both quality and quantity. 
The quahty must be determined by gen- 
eral appearance, physical and chemical 
tests, mame and trade-mark, dimen- 
sions and weight. Damaye in ship- 
ment, etc., should be carefully gone into. 

Many of the material inspections 
may be more properly described un- 
der workmanship defects, because it is 
only raw, unalloyed elements of ma- 
terial that man accepts as nature 
provides. These defects may be classi- 
fied according to the department in 
which they arise. Classification of 
departments depends of course entirely 
upon the nature of the final product. 
We may justly assume that the or- 
ganization required for proper work- 
manship inspection is larger and more 
complex, although not more important, 
than any one of the other three men- 
tioned. This is owing to the fact that there is a larger 
and more varied human element to consider, this element 
entering as parts are formed to proper shapes and sizes. 
The question as to the sources for procuring men suff- 
ciently versed in the foundation of modern inspection to 
be capable of organizing and directing such a department 
in anv of its modified forms becomes a pertinent one to 
the manufacturer. 

There is no doubt in our minds that colleges and uni- 
versities should keep abreast of the times and endeavor 
to give sufficient training along manufacturing lines 
to enable manufacturers to draw from the graduates men 
who have at least a fair conception of logical and scien- 
tific production. Dean W. F. M. Goss, of the College of 
Engineering at the University of Illinois, in his paper 
before the Boston convention of the Society for the Promo- 
tion of Engineering Education in 1912, emphasized the 
fact “that changing conditions in industry and engi- 
neering demand the consideration of educators.” B. W. 
Benedict, director of the shop laboratories at the same 


=e a 


592 AMERICAN MACHINIST 


institution, further stated in his paper before the same 
society at its meeting in Ames, Iowa, in 1915, that “the 
old formulas which served so well in the pioneer day of 
industry no longer fit in the new order of things, and 
failure on the part of educators to grasp the significance 
of the upheaval going on in the industrial world would 
be disastrous to the shop and correlative subjects” and, 
furthermore, that “industry in the past was effective, but 
not efficient.” 

In compliance with these convictions a standard prod- 
uct of manufacture in the form of an 8-hp. two-cylinder 
four-cycle marine-tvpe gas engine was adopted as a prod- 
uct of manufacture at “Illinois.” All the parts of this 
engine, with the exception of the timer and a few auxil- 
lary parts, originate and are developed in the proper 
correlative departments. The work of the shop is car- 
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Its presence is an indication It records the result of the 
for the routing assistant to inspection and indicates what 
move the job either to the in- corrections, if any, must be 
spection department or to an- made in work that has falled 


other machine to pass 

ried on in a rather intense manner, the object being not to 
attain quantity, but to illustrate the method of modern 
and scientific manufacture and to give actual practical 
problems for solution in each department. 

One of these problems is inspection. Each of the four 
departments (pattern, foundry, forge and machine) main- 
tains its own inspection department. The object of this 
instruction in inspection is fourfold—first, to illustrate 
methods of modern inspection ; second, to insure the re- 
jection of an imperfect part before a succeeding depart- 
ment has expended labor upon it; third, to prevent an 
imperfect part from finding its way into the finished prod- 
uct; and, fourth, to furnish data for calculating each 
student’s efficiency and grading his individual work. 


PATTERN Sirop AND Fot Npry INSPECTION 


In the pattern department each pattern is inspected 
for defects of dimensions according to drawing figures, 
defects in quality and color of painting according to color 
table specifying a particular metal, defects in glued joints 
and in shrinkage, draft and finish allowances, Core boxes 
and core prints are compared with the pattern, to insure 
proper matching. It must be noted whether dowel pins 
and rapping plates are sufficient and properly located, 
fillets sufficient in size and securely held and pattern num- 
ber correct and securely attached. 
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In the foundry the raw materials are subject to such 
inspection as will guarantee the proper selection of mold- 
ing and core sands, core binders, flasks, fuel and the ray 
metals. The molds are inspected before they are Closed, 
to insure properly tamped sand, cleanliness of mold, proper 
setting of cores, venting and location of chaplets. Gages 
are used to test the accuracy of the cores, thus eliminating 
filing and fitting by the molder. The mixtures and the 
temperature of the pouring metal must pass inspection 
before the metal may be poured. Knock-out and a trim- 
ming inspection are made to avoid the cleaning of an im- 
perfect casting. The first casting from the pattern is 
checked with the drawing, to determine if shrink and fin- 
ish allowances are correct. The following questions are 
tabulated, and each casting is checked for each item before 
it is delivered to the machine or assembly department: 


CARD NG 1-6 e pattern wo /-24A srocn noA/O6 PNSPRCIION StaNnaaes 


MACHOdE CEPT. 
marr PUYSTON meta. ALUM/NUM | suop Lagonatones 
anricite GAS ENGINE 


l£ 
WT. FrasyH /@ 


FIG. 4. A TYPICAL INSPECTION CARD 


There are 167 of these cards standardized for inspecting the 
main parts of the engine 


(1) Is the material the kind specified? (2) Are une 
and core rods properly removed? (3) Are castings prop 
erly cleaned and chipped? (4) Are there any Oe 
lapping parting lines? (5) Do any cold shuts or shrink 
cracks exist? (6) Tfave any of the cores shifted? ( i) 
Are there any sand or blow holes? (8) Does the casting 
have a solid and nonporous appearance? (9) Has ak 
heen any filing, painting or calking done to cover 
fects? After each casting has passed these requirements, 
it is further tested with templets and solid fixed eae 
for aceuracy of important “close” and “finish” patel 
sions. The final inspection is entirely on the quanti 
delivered to the machine or assembly departments. 2 

The inspection of purchased materials plays 4 Ss 
and important part in the forge department. All fe 
tubing, sheet metals, ete., are examined for both ee : 
and quantity. The various grades of steels arc ee . 
and tabulated according to composition. The fimisi 
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FIG. 5. TYPICAL GAGES AND TOOLS USED FOR INSPECTING THE STANDARD PARTS 


The Sear-testing machine, Scleroscope, celluloid templets and dial] pages are clearly shown. Each tool bears a symbol 
number, the corresponding number being specified on the shop instruction and inspection cards 


forging is examined according to the following questions: the part and operation determining which style or styles 
(1) Is it made of specified material ? (2) Are there any must be used. These may be applied on the floor, at the 
Pipings or seams ? (3) Are there any faulty welds ? (4) machine or in the inspection room, Fig. 1. The operation 
Was the metal overheated to such a degree as to leave and inspection-room styles play an important part in the 
any burns? (5) How do the dimensions compare with college shops. 

those of the drawing? (6) Is there a sufficient allow- Assuming that a student is assigned to grind a lot 
ance of metal where the forgings have to be finished? of five pistons, he is directed by his work-order card to 
(7) Do the templets and gages fit properly? (8) Are the machine, where he finds his stock in the tote-box. 
there any cracks or is there any warping of annealed or On the outside of the box is a card holder bearing the let- 
hardened parts? Samples of annealed and hardened — ter of the section and the “move” card, Fig. 2, properly 
pieces must be taken from each heat and tested for hard- filled out. Since grinding is the fifth operation, we find 
ness with the scleroscope, according to the adopted stand- the grinder number indicated in the corresponding fifth- 
ards of the Society of Automobile Engineers, before route column, 


these pieces are delivered to the machine or assembly On the completion of the fiye pistons the student se- 
departments. cures another job. The routing assistant takes the pis- 


The machine shop necessarily requires a larger inspec- tons to the inspection department, where he reverses the 
tion department than does any one of the other three “move” card, bringing the “inspection” side front, Fig. 3. 
mentioned, owing to the numerous operations and ex- This is an indication for the inspector to examine the 
tremely accurate dimensions required on many parts. It pistons, 
is necessary to bring out, and often to use, one or more The inspector turns to this particular stock number in 
of the following styles of inspection: (a) First piece, his inspection book and inspects the items G@ and IT under 
(b) selective, (c) operation and (d) final; the nature of the operation No. 5, as shown by the inspection instruc- 
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FIG. 6. TYPICAL SET OF PARTS FOR INSPECTION 


Each embryo student inspector js required to inspect and report theverrors in this set. The pieces are improperly 
finished £as-engine parts 
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tion card, Fig. 4. He looks for the inspection tools, Fig. 
5, required and gets them from the inspection case, ac- 
cording to the correspondence of the symbol numbers as 
shown on the inspection card and stampings on the 
limit gages. The student workman uses limit gages bear- 
ing the same symbol number, but of a differently painted 
color, this method automatically checking the accuracy 
of both the shop and inspection gages. 

The limit gages are used by the student workman in- 
stead of the customary micrometer for several reasons: 
(1) To eliminate the personal judgment of “feel”; (2) 
to avoid the accidental use of a strained or inaccurate 
micrometer; (3) to save the 
micrometer from rough us- 
age, thereby avoiding fre- 
quent testing for inaccuracy ; 
(4) to increase production 
by eliminating the adjusting 
of the measuring gage; (5) 
to obviate possible mistakes 
due to setting or reading a 
micrometer inaccurately. 

‘The grade of finish re- 
quired is designated by one of 
the finish symbols; for in- 
stance, B2 calls for a “smooth 
machine-ground” finish. That 
the new inspector may ac- 
quire a degree of confidence, 
skill and judgment and at 
the same time become famil- 
lar with the instruction book, 
he is required to inspect a 
few sample parts. 

A few of the engine parts, 
Fig. 6, have been purposely 
machined to prevent their 
coming to required dimen- 
sions. Some such imperfect 
pieces for inspection are too large, others too small; some 
have parts out of round or threads cut left hand instead 
of right hand. General appearances in finish and polish 
are usually correct, in order that the student may have 
some idea of the requirements. It may be noticed that 
there were originally six pistons in the lot, but that one 
piston failed to pass the inspector on 
operation No. 3. Had the failure to 
pass been due to an oversize dimension, 
the inspector would have indicated that 
fact on his “work-over report,” Fig. 
3. Assuming that the piston was be- 
yond redemption on account of the 
groove s being turned too deep, the in- 
spector tags it with a rejection card 
filled out as shown in Fig. 7. Parts 
spoiled by wrong workmanship are so 
tagged and placed in plain view of the 
shopmen, The psychological effect of 
the display is believed to decrease the 
spoilage. The tags are collected, and 
the information recorded on them is 
tabulated. Replacement orders are 
placed per information on thees cards. 
- After inspecting the last operation of 
a part, the Inspector directs correctly 
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FIG. 7. DEFECTIVE 
WORK TAG 


Each part found defec- 
tive, due either to mate- 
rial or workmanship, ts 
tagged with one like this. 
Replacement orders’ are 
placed according to the 
tabulated information giv- 
en by these tags. 
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finished parts to the storeroom. The routing assistant 
places orders in the storeroom as the assembly department 
requires. Curves are plotted, Fig. 9, section against sec- 
tion of imperfect parts, this device having proved a great 
factor in keeping down poor workmanship. 


ASSEMBLY AND FINAL INSPECTION 


The unit is the basis of assemblage in the assembly 
department. Each unit is inspected for tightening of 
nuts and bolts, form and location of oil grooves and for 
assurance that no part has been omitted. The fully as- 
sembled engine is inspected for the missing parts, such as 
oil cups, priming valves, etc., and to insure that all parts 
are securely and properly held. 

The final assembled engine is next subject to a test or 
inspection under its own power in the testing department. 
Here, the heat of the bearings, the valve settings, etc., are 
accurately examined and adjusted if necessary. The 
working of the water pump and the circulation of the cool- 
ing water through the cylinders are carefully observed. 
After the bearings are sufficiently worn, the engine is 
coupled to the dvnamometer, as shown in Fig. 8, a brake- 
horsepower test is made, and the curves are plotted under 
various conditions. J.ater, the engine is inspected for 
filling and painting and for shipping finish on polished 
surfaces. In shipping inspection it is necessary to see that 
polished parts are properly covered with nonrusting prep- 
arations, that the name plate is correctly stamped and 
securely attached, that the engine is suitably crated and 
that all the specified loose parts are securely packed. A 
few of the vital parts of the engine are periodically se- 
lected at random and taken to the phvysical-inspection 
department. Here they are placed in a 20,000-lb. testing 
machine and tested for tensile, compressive and bending 
strength. . 

The reader no doubt realizes that the inspection of the 
standard product is only a small part of the general in- 
spection problems and that the necessity and methods of 
inspecting equipment, forms of belting, oils, machines, 
special tools, jigs and fixtures, safety devices, fire protec- 
tion, sanitary conditions, transportation facilities, ete., 
present problems worthy of the closest consideration. 

In conclusion, it may be well to state that the inspec- 
tion department should be entirely separate from the 
production department. The chief inspector should have 


FIG. & VIEW OF THE TESTING BLOCK 


Each engine is coupled to the Richards hydraulic dynamometer, which 1s bolted 
on one end of the test base 
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absolute and final say as to whether or not a part comes up 
to specifications, he alone being responsible for this matter 
to the general work manager. To be a good inspector, a 
man must work with the production department, not 
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FIG. 9. SPOILED WORK REPORT 
Curves similar to these are plotted bhi | for each section 


or shift and posted in a conspicuous place. The rivalry created 
between sections to keep down the spoilage and increase the 
production more than warrants the expense for upkeep of the 
curves 


against it; he must be a good mechanic and must be 
decisive in character; he must be even-tempered, firm, 
fair-minded and—a gentleman. 

® 


Boring-Tool Holder 
By If. M. Darina 


The tool holder in the accompanying illustration is 
intended for tool makers’ use. It saves using clumsy, 
inefficient forged tools for light, accurate poring opera- 
tions in the lathe. 

The holder is made of tool steel, hardened and drawn 
to a spring temper. A ;,-in. hole passes clear through it 
lengthwise. At -L is a 7y-in. slot, 214 in. long. The 
tapered nose # is split by A y5-1n. saw cuts. 

The tools are made of ;;-in. drill rod. In use, one 
of these tools is inserted in Ale 7;-in. hole, with the cut- 
ting point projecting the proper distance. The knurled 


TOOL HOLDER FOR LIGHT BORING OPERATIONS 


nut C is screwed tightly on the tapered nose /3, thus se- 
curely clamping the tool at that point. ‘The holder is 
then placed in the tool post of the lathe. The tool-post 
screw clamps tightly at about the point D. The slot A 
permits considerable spring in the holder at this point, 
which causes the tool-post screw to secure the inserted 
tool very tightly. Thus, a boring tool is made as rigid as, 
and much more useful than, a forged tool. 
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Sammy’s Shop--Time Heeping 
and Cost Heeping 


By W. OsBoRNE 


Sammy did not really own the shop, but it was the 
place that he had possession of in his working hours to 
make a living in. It was a little shop, and Sammy was 
the foreman. A number—yes, a number of men and 
boys—worked there, and Sammy was the responsible 
working head of the working force. Mr. Brown, who 
owned the shop, expected Sammy to know enough to have 
things done right and material used right; and all mat- 
ters of discipline were turned over to him. 

If an employee came in late and Mr. Brown saw him, 
it was put up to Sammy; if a customer did not like the 
way his job was done or the size of his bill, it was put 
up to Sammy; and if a workman did not like the work 
he got or the amount of his pay, it was put up to Sammy ; 
and if—but space is scarce, and some of you know the 
kinds of things that are put up to a fellow who is 
between the upper and the lower millstone, or the devil 
and the deep sca, or something like that, and they were 
all put up to Sammy. 

You see, it was a little shop, and Sammy was the only 
one that there was to put these things up to, and so they 
came up from the bottom and down from the top. 
Really, though, Sammy was not much of a foreman; he 
had not served time enough to learn the business. To tell 
the plain truth about him, he had never served under 
instructions at it. It was a good thing for him that it 
was a small shop without much experience, either. 

Mr. Brown wanted to make money from the shop. He 
took work from anyone that came along and made corn- 
shellers or things like that, too. Each workman filled in 
a little slip of paper each day, to show what he had been 
doing. The time book was filled in from these slips, and 
the customer was charged from them. Sammy took these 
slips and looked them over enough to see that they stated 
facts. Then Mr. Brown did the rest of the office work 
with them. 

Mr. Brown was a real captain of industry, for he 
spent all of his time with that shop. He could go out 
and hunt for work, and often hunt harder yet for the 
money that paid for it, attend to all of the office work 
and lend a hand in the shop when he was needed—and 
some fellows used to think that he lent a hand at times 
that made it embarrassing. 

These things made him competent to ask a lot of ques- 
tions about the work and the time it took to do it and all 
that sort of thing. Sammy soon found that he had to 
know how long it took to do each of the jobs that were 
done more than once, and of course that applied to all 
of the parts of the cornshellers. Sammy had a lot of 
things that he carried in his head and lots more that he 
put into private notebooks. 

The shop grew—the corshellers were good ones—and 
Mr. Brown got so busy selling them and doing other 
things that he hired a bookkeeper. Then he began to ask 
the bookkeeper all sorts of questions about costs that the 
bookkeeper did not know anything about, but which it 
embarrassed him to have Mr. Brown ask for. 

At first it seemed very easy to get the cost on a corn- 
sheller. All one had to do was to charge up all of the_ 
material, labor and other things and add it up, and there 
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it was. Mr. Brown very readily called the bookkeeper’s 
attention to it. In fact he called the attention of 
several bookkeepers to it. It seemed strange, but somehow 
bookkeepers did not get up much enthusiasm along that 
line; or if they did, it did not stay with them. Some of 
them got figures that were too good in results to be true, 
and some got figures that were too bad in results to be 
true, and some got only figures, without getting results. 

Finally, one bookkeeper explained to Mr. Brown that 
cost getting required a cost keeper and not a bookkeeper. 
Mr. Brown was willing to agree, from his experience, with 
the last part of it. He got a cost keeper. Mr. Brown at 
once understood that, a bookkeeper and a cost clerk were 
entirely different. ‘The salary account showed it to him. 

Sammy began to have troubles of a new kind. For a 
cost keeper to operate, he must have information. This 
information must come to him in a way that he deter- 
mines. It must come to him. It must be in the form 
that he says. This is reasonable. As steam is to a steam 
engine, so is proper information to a cost keeper; and the 
supply should be regular and constant, just like the 
supply of steam to the engine. Sammy got his kind of 
information from the time slips. He thought that the 
cost keeper should be able to do the same. No, No! 
They were primitive, inadequate and some more things, 
but they were no good. 

Sammy found that the shop now had two bosses. The 
one that must be pleased was the one that required the 
new records, and Sammy found that the records kept by 
himself—the boss who had to get out the work—showed 
not as well as they had been doing. Te at once contended 
that the difference should be charged to cost keeping. He 
was shown how ignorant he was of such 
things; but not being able, or will- 
ing, to understand, there was nothing 
for the cost keeper to do but declare 
war against him. Then Sammy 
thought he had to fight back. Mr. 
Brown was drawn into the matter and 
was forced to give some attention. 
Fewer cornshellers were now being 
built by the same number of men work- 
ing the same number of hours. Sammy 
said that it was caused by the records 
taking so much time and attention. 

The cost keeper said that the shop 
had been running slipshod before, 
that the men did not like system and 
were trying to queer his work. Sammy 
asked Mr. Brown {to fill out the records 
and time himself. The cost keeper 
explained to Mr. Brown that, if the 
shop was run as a shop should be run, 
fewer records would be needed. Sam- 
my replied that he was not responsible 
for the way Mr. Brown got the orders. 
He would be very glad to have them come in bunches, 
but so far they never had. 

Mr. Brown could not understand why cost keeping needed 
to interfere in any way with getting out the work. Sammy 
and his force were to get out the work. That was what 
they were there for. The cost keeper had been put on 
to give certain information that was needed by the sales 
department and was entirely separate and apart from the 
doing of the work. If the cost keeper needed more help, 
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he should get it; and it should be subject to his orders 
and to his only. 

To carry out such a plan, the cost keeper put on a 
clerk who went around once an hour and made records. 
It was very hard to get a man who could do this. A man 
who was clerk enough to do it would be without shop 
experience and mix things up. A man who had shop 
experience would not be clerk enough. Many ways were 
tried. Many men were tried. Many cost clerks were 
tried. Many systems were tried. The perfect cost 
keepers and the perfect systems were the ones that had 
not yet been tried. All of them had good points, and all 
of them had bad points. 

Mr. Brown has acquired a nice library that tells of 
many systems and is now using a sort of mongrel system 
that is full of faults and does not please anybody, but is 
the best compromise that he has been able to work to fit 
the shop conditions that he is able to supply. Perhaps if 
he had nerve enough and money enough, he could make 
some of these other systems work much to his profit. 
Sammy has not seen any system that is as good as his 
own for helping him get out the work. 

& 


First Wheel Lathe in Brazil 


The illustration shows what is believed to be the 
first wheel-turning lathe that went to Brazil. It is of 
Niles-Bement-Pond make and was shipped in 1902 to the 
shops of the Mogyana Ry., at Campinas, in the State 
of Sao Paulo, Brazil. 

The superintendent, Charles Stevenson, has introduced 
individual motor drive on nearly all his large machines. 


THE FIRST WHEEL LATHE IN BRAZIL—INSTALLED IN 1902 


the method of applying it in this case being clearly shown 
at the right. The motor bracket is fastened to the outer 
bearing support and has an incline on which the motor 
base is supported. This arrangement makes it easy to 
adjust the different distances between belt centers so as 
to take up any slack, by simply moving the motor up or 
down the incline. 

The motor is geared to the driving pinion shown, and 
two ranges of speed can be obtained. 
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Machine-Shop Small Tools 


By W. Rockwoop Conovert 


SYNOPSIS--An outline of the economic consid- 
erations underlying the design, making and stock- 
ing of small tools in the machine shop. Importance 
of insisting that wornout or hroken tools be 
returned before new ones are issued is emphasized. 
The recutting of files 1s referred to as a question- 
abie economy. It 1s pointed out that the standarda- 
wation of tool heat-treatment 1s of vital tmport- 
ance to the manufacturer. 


To discuss the subject of tools from the standpoint of 
the tool specialist would require a volume devoted exclu- 
sively to it. The subject offers opportunity, however, to 
suggest certain economies that may be effected through 
proper care and methods in the distribution and hand- 
ling of tools, and to call attention to certain advantages, 
such as increased production and reduced labor costs, 
that may be gained through the installment of improved 
standard and special machine tools. To the manufacturer 
whose factory is not fully equipped with modern labor- 
saving tools or who has not already given the subject of 
equipment, care and use of tools exhaustive investiga- 
tion and consideration, it is hoped some suggestion may 
prove of value and aid in saving no small percentage of 
waste and loss during the year. 

In large manufacturing plants, and in those of lesser 
size as well, the central tool stockroom, under the super- 
vision of a competent person, provides for the limitation 
of orders to a point within the demands of the several 
departments. It also permits the purchase of standard 
tools in such quantities as will secure the lowest market 
prices and prevents the accumulation of excessive stocks 
of duplicate tools in the various shops. In general, the 
keeping of tools in individual departmental stockrooms, 
except such standard tools as may be in frequent or con- 
stant use or such as are specially designed or purchased 
for specific purposes within the department, is uneconom- 
ica] and tends to waste. 

All orders from the department foremen for standard 
tools or special tools to be purchased from outside manu- 
facturers and dealers should pass through the hands of 
the central toolroom keeper for his scrutiny and approval. 
A considerable percentage of these can be filled from 
stock on hand. It will also be found in frequent instances 
that orders placed by a foreman for tools for a new job 
can be filled with tools previously purchased for a partly, 
if not entirely, similar purpose, which are lying idle in 
some other department or shop and which may be adapted 
to the special work. The central toolroom keeper is in 
a position to know from his records whether or not such 
tools are qn hand and to make investigation with the 
greatest facility and least delay. 

All the tools of the individual shop department, except 
such as are in constant use, should be kept in the tool- 
room, arranged in systematic order so that they are easily 
accessible on requirement. It is bad practice to allow 


*Prepared for the author’s forthcoming book on “Industrial 
Economics.” Copyright, 1916, Hill Publishing Co. 


tFactory economist, General Electric Co. 


the workman to leave his tools lying about the benches 
or on the shop floor about his machine, awaiting another 
job requiring their use. 

Special tools, such as special cutters, special hobs, etc., 
which have been ordered or made for occasional use in a 
given department, but which may be adapted to the work 
of another department, should be sent to the central tool- 
room on completion of operations, in order that they 
may be available for use wherever needed and save un- 
necessary duplication of orders either on the tool-making 
department or on the outside manufacturer. The same 
is true in reference to gages that are used only occa- 
sionally in a given department. Gages that are in con- 
stant use in any department may be kept to advantage 
in the toolroom of that department, but they should be 
sent to the central toolroom regularly at the end of each 
week for calibration or inspection. This practice will 
frequently avoid serious errors in dimension, which are 
otherwise likely to occur. Large special gages may also 
be retained to better advantage in the toolroom of the 
department where they are used, if not adapted to the 
work of any other department. 

All standard-tool orders or applications presented to 
the tool stock-keeper by the workmen should be signed 
by the foreman and accompanied by the worn-out or brok- 
en tool that is to be replaced. This practice will prevent 
new tools being given out unnecessarily before the old 
have become sufficiently worn to require replacement. In 
the case of files there is always a tendency on the part 
of the workmen to obtain new ones before the old have 
become fully used or worn. If the worn file is taken to 
the foreman with the order to be approved, it gives the 
foreman opportunity for inspection and rejection of the 
order, if deemed necessary. 

All new tools furnished individual employees should 
be given out on the check system and a record made 
of such delivery by the toolroom keeper. Each new 
employee engaged should be provided with a sufficient 
number of checks to obtain from the central toolroom a 
complete set of such tools as he requires for his work. 
On leaving the employ of the company his quit blank is 
checked with the record and bears the signature of the 
head tool-keeper, as evidence that the tools supplied him 
have been returned to the toolroom. 


DESIGNING AND MakING NEw Too.s 


In the making of new tools there is a large field, prac- 
tically without limit, in which the designer or specialist 
may accomplish many important economies. The manu- 
facturer who is confident that his tool account is already 
reduced to the lowest limit possible to attain and that 
his equipment is all that could be desired will find in 
frequent instances that tools of a different style, shape 
or dimension from those he has been purchasing, or from 
those previously made and in present use, are possible 
of design, which will not only do better work, but 
permit increased speed and consequent increased produc- 
tive output. While these cases may not always be readily 
discovered by the average shop foreman, it is here that 
the man specially fitted and trained will, through long 
experience, effect many valuable substitutions. 
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The making of new tools should always be covered by 
a separate shop-order number or job number, against 
which all labor and material can be charged, in order 
that an accurate cost may be obtained. These data are 
valuable also in cases where it becomes necessary to make 
duplicate tools for the same purpose or similar tools for 
other purposes and are frequently the means of effecting 
a reduction in the amount of time required for the work. 

It is often advisable to have one or more tool makers 
located in each department for doing work that can be 
more advantageously attended to close at hand, and also 
where frequent trying of samples or repeated fitting is 
required in the making of special fixtures or tools. This 
is equally true in the case of repairs, which, more often 
than otherwise, call for immediate attention. Although 
tool designing and tool making are in the largest degree 
specialties, there are many simple tools and appliances 
for facilitating his work that can be made by the aver- 
age mechanic at a much lower cost than by the high- 
grade tool maker; and much valuable time may thereby 
be saved -and long stoppages of machine tools be pre- 
vented. 


DRAFSTMEN AS Too. DEPARTMENT ASSISTANTS 


One or more draftsmen should always be located in 
the main, or larger, tool-making department as assistants 
to the tool foreman. The value of this suggestion is evi- 
dent. Frequently, the shop foremen requesting tools to 
be made are able to furnish a rough sketch only, with 
oral explanations as to what style of tool is wanted or 
the work it is desired to do. These rough sketches should 
always be reduced to working drawings before they are 
turned over to the tool maker. It will quite often be 
found during the process of making these drawings that 
important changes can be substituted that will not only 
reduce the cost of producing the tool itself, but that will 
render it of better and more practical service to the de- 
partment ordering it. 

The employment of a draftsman is also necessary for 
doing a large amount of sketching or drawing in con- 
nection with various tools which the foreman of the tool 
department may design for new work or to increase pro- 
duction or for changes and improvements that may be 
discovered possible in tools already in use in the shops. 
A correct working drawing or sketch placed in the hands 
of the tool maker saves a large amount of time, which 
is usually wasted in studying rough pencil sketches, and 
enables him to proceed promptly and intelligently with 
his work. 

It is well to divide the work of the tool department, 
assigning separate #angs of men to the various processes 
of machining—such as operations on lathes, shapers, sur- 
face grinders, boring mills and planers, millers and uni- 
versal grinders—and_ other groups to the processes of 
finishing and assembling. By following this practice the 
machine tools are kept more nearly constantly busy and 
the work of the department is conducted more economi- 
cally as a whole. 

Regular weekly or monthly reports, showing the amount 
expended in the various departments, both for tools made 
and for those purchased or drawn from stock, should be 
furnished the central] tool-keeper, the superintendent and 
the foremen of the shops. These statements should be 
prepared in comparative form, so that any increase in 
one period over another will be readily discovered. Data 
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of this character in conjunction with reports on the di- 
rect labor output will be found valuable in revealing any 
excessive consumption of tools that the rate of production 
does not warrant. Consideration must be given to tools 
made to increase production or for closer precision or 
for special processes, which would tend to increase the 
consumption above the normal average. 

A report of the labor and material charges on special 
shop orders for new and special tools, replacements, re- 
pairs, etc., which have been issued on the request of the 
foreman, should be sent to the superintendent weekly, 
as the charges appear on the payroll and in the account. 
ing department. This system gives him an opportunity 
to follow up the cost of all such tools to sce that they 
are built to the best advantage and that the expenditure 
does not exceed the original estimate which he has ap- 
proved. 

A most important feature in the economic control of 
tool stocks and tool consumption is that of keeping a 
card record in each department of all tools made or pur- 
chased for the department, except such tools as standard 
drills, taps, cutters, etc., which are kept in stock for 
frequent renewals on standard work. The reasons for 
this are evident. A proper record of cach tool made or 
purchased enables the foreman to know, without loss of 
time or delay in searching, whether he has on hand the 
necessary tools to produce any specific picce of apparatus 
or to perform any individual sct of operations. It will 
also prevent the making unnccessarily of duplicate tools, 
not only in his own department, but also in a contrib- 
uting department, when such contributing department is 
called upon to furnish him with some part or all of a 
given line of work. The card record should show the 
drawing number, part number, name of part and number 
of shelf or bin in the toolroom where cach tool is kept and 
such other classifications as may be necessary to desig- 
nate it fully for accurate and rapid reference. Without 
such systematic keeping and recording of tools the manu- 
facturer is subject to constant loss of time and delay. 


Stocks or DupticatE Cutting Too.s 


A sufficiently large stock of duplicate cutting tools of 
all the various shapes should be carricd in the central 
toolroom to supply all departments promptly on re- 
quest and upon the return of the worn or broken tool. 

Blueprints illustrating the different styles or shapes of 
cutting tools in use in the factory, each individual type 
having its own separate number, should be placed in the 
foreman’s office of each machine department, where they 
will be accessible for ready reference. The workman can 
thus select the particular style of tool he requires and 
order or procure the same by messenger from the central 
toolroom by its identification number. This system 1s 
an excellent one. It avoids confusion of orders and pre 
cludes the necessity of the workman’s leaving his machine 
and consuming valuable time in going, himself, to the 
toolroom to select the particular shape he desires. 

There is always a tendency to accumulation of lathe an 
planer cutting tools about the workmen’s machines am 
tool cabinets on the machine floor. Frequent save 
tions should be made and all tools not in use saa 
to the central tool stock department or to the forge T ! 
or grinding room for repointing and ee ae 
desirability of following this practice in shops where Mg 
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speed steel tools are in use is emphasized by the relatively 
greater cost of these steels. 

The grinding of tools, particularly in large machine 
shops, is an important item of expense and deserves con- 
sideration. Whenever practicable, this work should be 
centralized as much as possible. Under this plan the 
number of grinding machines, and the number of grinders 
as well, may be limited more nearly to actual require- 
ments; and the men will naturally become more rapid and 
proficient in their work. 

Most skilled workmen prefer to do the final grinding 
on their finishing tools specially for the work they are 
doing, in order to obtain a special angle or one best suited 
to the particular cut they wish to take. The prelim- 
inary work on these tools, however, up to the point of 
the final operation, should always be done in the tool 
grinding room by the regular force of grinders assigned 
to the work. 

There is also a large class of workmen capable of per- 
forming certain machine operations or of operating one 
or more machine tools, who are not practical or skilled 
tool grinders. Because of this fact they are often unable 
to take the full depth of cut possible without overheating 
the tool. Tools improperly ground not only give unsat- 
isfactory results, but require more frequent grinding, 
which tends to increase the expense of the department. 
They are also a frequent cause of increased labor costs. 
The grinding of roughing-out tools, milling and profiling 
cutters, counterbores and similar jobs can be most eco- 
nomically done in the tool grinding room, and the leaving 
of machines for this purpose by the workmen should not 
be permitted except under some special and unusual con- 
dition or requirement. All cutting tools for each of the 
various classes of lathe, planer and boring-mill opera- 
tions should be kept ground in the same shape, so far 
as the preliminary portion of the work is concerned. 
They should not be ground in irregular or special shapes 
to suit the peculiar judgment and ideas of the individual 
workman. 

The central grinding room should be connected with 
the central tool stockroom and should be located within 
as convenient distance as possible of all the departments 
of the plant. 


IMPORTANCE OF PROPER HARDENING AND STANDARDIZA- 
TION OF HEeat-TREATMENT 


The operation of hardening tools should receive careful 
attention. Tools that have been too hishly tempered are 
liable to breakage, and this should always be kept in 
mind when new tools are made or partly worn tools are 
reshaped or repointed. Different qualities of metals re- 
quire varying degrecs of hardness in the cutting tool, as 
in high-carbon tool steels as compared with the softer 
grades of steel. In like manner tools cutting yellow 
metals and tools operating on cast iron would, in general, 
require different heat-treatment. 

The standardization of different heat-treatments for 
different types of tools is therefore of vital importance to 
the manufacturer. So far as present knowledge goes, 
it does not appear probable that a standard practice can 
be set up which could be advocated as capable of general 
or universal application, because of the variation in phy- 
sical conditions. 

The carbon properties of the steel of which the tool 
is made, the tensile strength and hardness of the metal 
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to be cut, the conditions of operation must all enter into 
the character of the heat-treatment. Certain grades of 
high-speed steel can be preheated with good results at 
a temperature of 1,300 deg. C. (2,370 deg. F.) and drawn 
back after quenching at a temperature of 450 deg. C. 
(840 deg. F), while other steels would require treatment 
varying in degree, according to quality and conditions. 
Some of the ordinary grades of carbon tool steel com- 
monly used for lathe centers, chisels, ete., may be pre- 
heated at 775 deg. C. (1,425 deg. F), and drawn back 
after quenching at 550 deg. F. These temperatures, 
however, cannot be set down as universal guides in prac- 
tice. 


Turk INFLUENCE OF A Few DEGREES VARIATION IN 
QUENCHING AND ANNEALING TEMPERATURES 


The exact point at which different heat-treatments can 
be carried out with the assurance of obtaining satisfactory 
results is difficult of determination and requires the most 
critical analysis and observation. A few degrees of varia- 
tion in the quenchiny and annealing temperatures in- 
fluence the results to a vast extent, as represented in the 
great physical differences that are observed. 

Certain physical changes develop in the material itself 
at various stages of the process, which render it vitally 
important that these points of change be recognized and 
recorded. If we conduct the treatment to a point either 
above or below the critical point, modifications in tensile 
strength and hardness are certain to be produced. Ex- 
perience demonstrates that the size of the material must 
also exert an influence on the results obtained. 

It appears evident therefore that, in general, it is nec- 
essary for the individual manufacturer to establish such 
standards as will most satisfactorily and _ scientifically 
meet the conditions and requirements of his own shop. 
Also, in purchasing high-speed steels for making tools 
it is obviously essential that effort be made to obtain 
steel of uniform quality, as far as possible. 


REcUTTING FILES A QUESTIONABLE ECONOMY—IMPROPER 
TooL SETTING A CAUSE OF BREAKAGE 


Recutting of files, which is a more or less common prac- 
tice, is open to question as a matter of economy. The 
cost of freightage (usually large where the manufacturer 
is located at a distance from the file makers), added to 
the price of recutting, precludes any very considerable 
saving over the purchase price of new files. Files that 
have been discarded by the workman as unfit for further 
use can be cleaned by dipping in acid or by sand blasting, 
and this practice is followed by some manufacturers. 
It must be borne in mind, however, that the best quality 
of the file has been utilized during the first stage of its 
service, and it is therefore of relatively less value for 
efficient duty. 

The improper setting of tools is often a frequent cause 
of breakage, and the operator, in addition to seeing that 
his tool is properly set, should make sure that the tool 
holder is in good condition, in order to avoid breakage 
from this source. The incompetent or careless work- 
man is a constant cause of unnecessary expenditure; and 
the foreman, when selecting his machine hands, should 
give special attention to the matter of proper care and 
setting of tools and should make these two of the chief 
requisites for entering service in his department. 
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Tact in the Machine Shop 


By Ropert J. Spence 


Very little tact is used in the shop. As a rule, we 
are a blunt, outspoken lot among ourselves. Very many 
unpleasantnesses, il] feelings and budding enmities might 
as easily be avoided in the shop as elsewhere by the 
display of tact. But some way or other, in our factory 


life we use a different set of rules in this respect than: 
we do in our outside social life. Many a good man has 


been lost to a shop through lack of discernment on the 
part of the foreman, when a little skill in the choice of 
words would have conveyed the proper reprimand with- 
out arousing the workman’s ire. 

If a man has spoiled his first piece of work in six 
months, his future interest in the company is not im- 
proved by the foreman’s raucous voice yelling at him 
from the center of the room: “You, Bill, can’t you read 
a scale? If you can’t do any better than this,” (holding 
up the piece for all to see) “go get a job tarring roofs.” 
Instead, a simple statement from the foreman, letting 
Bill know that he had found a spoiled piece, would have 
been sufficient. 

One time a few cents were taken from my pay en- 
velope for two small spoiled bushings. If I live to be 
one hundred years of age, I believe the untactful de- 
duction will still rankle. If the job I was on had not 
been a stepping stone in my plans for the future, I 
should have left on the spot. As it was, my interest 
in the company thereafter was purely a selfish one, 


IDIOSYNCRASIES OF WORKMEN 


Nearly every workman has his idiosyncrasies, and the 
foreman who has the rare commonsense to overlook them, 
to an extent, without compromising himself or the com- 
pany, will have a roomful of men cooperating with him. 
I remember one young toolmaker who pasted a few camp- 
ing pictures on the inside of the cover of his toot chest. 
Whenever the chest was open, the pictures could be seen ; 
but the young fellow never lost time looking at them, 
One day the foreman tore the pictures off. After a fow 
heated words, in which they both lost their tempers, the 
young man packed up his tools and quit. A few years 
later this same young man was given a position in a 
neighboring city, where he needed a few good tool makers 
immediately. N aturally, he sought men whom he knew, 
with the result that he acquired the services, under con- 
tract, of the majority of his old shopmates; and the 
poorer tool makers, who remained with his old firm, had 
to be paid higher wages to be retained. 

Tact is the peculiar skill of appreciating and accom- 
plishing whatever is required by circumstance, in the 
shop or out of it. 

Every man looks forward to a raise in pay. If he 
does not, he is not the man you want. This common 
trait in human nature offers a big target for the exercise 
of tact. A tactful voluntary raise of even ten cents a 
day, at intervals, is a judicious thing and goes very far 
toward promoting the best of good feelings, 

Tact will get more out of men than driving or threat- 
ening in machine-shop work, or in fact in any work 
requiring the same high degree of intelligence. The day 
of the driver has gone. The value of tact has become so 
well recognized that employers give it an equal considera- 
tion with talent in choosing their shop foremen. Tact 
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does not require profound wisdom or great talent. 
Neither is it a studied attainment. It is simply the 
exercise of horse sense to fit the occasion. 

The brightest incident of original tact that I ever 
witnessed occurred in a small model-room adjuining a 
toolroom in a fair-sized factory. This model-room Was 
the acme of cleanliness. The four men took pride in the 
appearance of the bench, the machines and the floor. The 
floor was always well scrubbed by the men themselves ; 
but every time the owner of the factory came into the 
room he spat on the floor, not only once, but often. Being 
an eccentric man with sudden flashes of temper, the 
workmen hesitated about roiling him with regard to his 
disgusting practice. Possibly it meant the loss of a job; 
maybe it did not. At any rate, the gamble was a little 
too uncertain. They were afraid to ask him to refrain 
from spitting on the floor. 

One day he entered the room and, according to sched- 
ule, expectorated as usual. The toolroom errand boy 
happened to be near. Then occurred the bit of tact to 
which I refer. Quickly taking a picce of chalk from his 
pocket, the errand boy stooped and with a deft motion 
drew a significant circle on the floor around the offending 
spit. The owner of the factory looked at the boy, looked 
at the circle, looked back at the boy, but said nothing, 
He never spat on the floor again. 


A Time-Saving Simple Brake 
for the Lathe 


By II. D. Hoztcomp 


In studying and analyzing the individual operations 
performed in one of the largest industrial plants in this 
country it developed that over 10 per cent. of the lathe 
operator's time was lost, or wasted, on account of the 
length of time he waited for his lathe to stop after shut- 
ting off the power. This lost time was not so noticeable 
in the lathes that were driven by individual motors, but 
the majority of machines were driven from the main 


SIMPLE BRAKE FOR LATHE 


shaft by belt and the ordinary tight and loose pulley and 
belt shifter. At first it was thought necessary to equip 
each machine with a power brake, but one of the workmen 
solved the problem in the inexpensive manner shown 1 
the lustration, which has been found a time-saver under 
practical conditions, 

An old picce of leather belt is fastened to the back gear 
shaft; when it is desired to stop the machine, the piece 
that hangs over the front part of the lathe is given a 
slight pull. 


; 
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Letters from Practica] Men 


Boring a Stee] Casting 


One of the awkward Jobs that come to a machine shop 
doing general work jg machining the inside surface of 
a cylindrical casting, 

The accompanying illustration shows the machining 
of the inner surface of a cast-steel dredge-spud covering. 


BORING A STEEL CASTING 


This casting was machined 30 in. in inside diameter and 
14 ft. in length over all. It was fastened to the blocking 
of the mill by means of chains, in the manner clearly 
indicated in the picture. 

The long boring bar and the tov] head were part of 
the standard shop equipment, and no special apparatus 
of any sort was employed. J. WALTER Swanen, 

Hayward, Calif. 

4 


Two Thread-Cutting Wrinkles 


Here are a couple of thread-cutting stunts that I have 
tried out with success as well as with a great saving of 
time—no cut-and-try method, no calipers required. In 
cutting a thread, instead of setting thread calipers to the 
bottom of the thread of the size plug and calipering for 
each succeeding cut, then trying on the nut a few times, 
all that needs to be done is this: Grind a thread tool 
to gage, swing the compound around to 30 deg. for V or 
U.S.S. threads, set the tool up to the work, and set the 
dial at zero. Now multiply the depth of thread to be 
cut by the secant of 30 deg., or 1.155, which will give the 
required distance to feed in with the compound. 

Example—Cut 5 threads per inch. Depth = 0.130 
U.S.S.; 0.130 & 1.155 = 0.150, the amount to feed the 
compound. 

For Acme Standard or 29-deg. threads swing the com- 
pound 1414 deg. The depth of thread times the secant of 
29 deg., or 1.033 equals the distance to feed in the 
compound. 

Example—Cut 5 Acme Standard threads, Depth = 
0.110; 0.110 & 1.033 = 0.114, the amount to feed in 
the compound. 


TENTHS CAREER i | 


In threading nuts the same rule will 
that the tool is to be fed out. 

Another stunt I have tried: I saw a man cutting a 
triple thread and counting the teeth in the change gears 
As he was feeding the tool in 
with the crossfeed screw, I suggested that he swing his 
deg., set the dia] at zero, cut 
his first thread, then advance the tool, using the com- 
lead, which would be one-third 
Next, cut the second thread, then 
advance the tool, again using the compound one-third of 
0.333, or 0.111, and cut the last thread. There is no 
fussing with gears, etc. O. F. Puruyer. 

Beloit, Wis. 

[With both of these methods dependence is placed on 
the accuracy of the compound-rest screws. These are 
seldom accurate.— Editor. ] 


i 
Accurate Spacing of Rack Teeth 


Anyone who has cut racks on a miller, using the grad- 
uated dials to get the tooth spacing (circular pitch), will 
agree at once that to get 0.3927-in. ‘pitch on a long rack 


apply, except 


ACCURATE SPACING OF RACK TEETH 


or to get 0.2618 in. cach time for 115 times is a difficult 
thing to do. 

Tf, then, it is a hard job for a careful machinist, and you 
have to change men on the Job every few hours, it is a 
safe bet that you would not get much perfect work. 

Recently at Wentworth Institute we had about three 
dozen 12-pitch racks to cut 3014 in. long. After several 
different methods had been tried with very poor results, 
the following scheme was suggested by M. W. Hartmann: 

A dividing head was placed on one end of the miller 
table, as shown, and geared up to the lead screw of the 
miller. In our case we used a ratio of 3 turns of the 
screw to 1 of the spindle in the head (84 teeth on the 
spindle and 28 teeth on the gear), but the computation 
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is much simplified by using a 4 to 1 ratio, as is shown 
later. 
Given a dividing-head ratio 40 to 1 and a lead screw 
with 14-in. lead, then 
| eee ee | 3 


40 ~~ 1% a= Teo™ 


advance of table to one turn of the crank. 

0.2618 _ 0.2618 x 160 _ 41.888 _ 1s ogo6e 

18 3 3 

turns of the crank for each spacing. To find the proper 
fraction equivalent to the decimal 0.96266, the easiest 
method is to look up a table of decimal] equivalents of gear 
ratios. In such a table I found 0.9623 = $4. Now 1344 
turns of the cranks times 1éo equals 0.26179 in. 

However, the lead screw itself averages 0.0005 in. long 
for each 6 in. of Jength, as found on final inspection at 
the factory. This would give an error of 0.0025 in. too 
long in 30 in. length of rack. By choosing a decimal 
slightly smaller than 0.9626—say, 0.9615—the pitch 
would be 0.261778 in., or 0.000022 in. short for each 
tooth. In cutting 115 teeth the total error would be 

115 XK 0.000022 = 0.00253 in. 
short, which would compensate for the 0.0025-in. error of 
the machine screw. Since there is no 26 circle, we can use 
the 51 circle, as follows: 12-pitch; 13.9608, or 1332, 
turns; error, 0.004 in. short in 115 teeth; net error, 
0.0015 in. 

This point of correcting for the error of the machine 
itself is put in, not because it is necessary to take such 
precautions in any ordinary work, but because it is just 
as easy to choose a decimal a few thousandths of a 
crank turn small in each case when one knows his lead 
screw is slightly long in pitch. It is almost always as 
easy and far more interesting to do a job exactly right 
than to slight even the little points. The racks we cut 
by the method outlined herewith were so nearly perfect 
that, after straightening, two could be meshed together, 
the teeth fitting in the entire length. 


Using a 4 to 1 Searing ratio, we have - xX : xX i: or 
0.025 in. to one turn of the crank. 
For a 10-pitch rack, circular pitch 0.31416, 


0.31416 
O.0a5 = 12.5664 = 1239 turns; 


error, 0.001 in. short in 96 teeth. 
For an 8-pitch rack, 


0.3927 
0.025 = 15.708 = 154} turns; 


error, 0.0022 in. short in 76 teeth; net error, 0.0003 in. 
For a 14-pitch rack, 8.9756 turns (842); error, 0.001 
in. short in 134 teeth, 


For a 12-pitch 10.472 (1048) turns of the crank; 


short in 58 teeth: net error, 0.0015 in. 


For #4-pitch 5,8 turns of the crank; error 0,003 in. 
thort in 230 teeth > het error, 0.0005 in. 
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For 16-pitch, 7.8511 turns; 749 error; 0.003 in. short 
in 152 teeth; net error, 0.001 in. 

At first thought this method of spacing may seen) 
complicated. Actually, it was practical and also easily 
carried out. LeicH J. Ropgers. 

Boston, Mass. 

i 


Guarding Users of Internal 
Grinding Wheels 


The two illustrations show different positions of a type 
of guard we have recently put in use to cover the spindles 
of our internal grinding machines. Fig. 1 shows the 
guard down over the wheel as the operator places the test 
plug in the bushing. This is where we have been con- 
tinually having trouble with our workmen grinding their 
fingers. The view illustrates clearly how this may be 
prevented. 

On the extreme right-hand end of the sheet-metal 
guard there is a small pocket, or receptacle, in which the 
Operator places the plug gage as soon as it is removed 
from the bushing. The weight of this plug raises the 


GUARDING INTERNAL WHEEL GROOVES 


guard above the wheel as shown in Fig. 2, giving free 
access for the grinding operation. When the gage is 
removed the guard drops over the wheel. 
Since this guard has been put in use grinding accidents 
on these machines have been entirely eliminated. This 
suggestion may be of benefit to others who may have had 
similar trouble. Cuar es E. Carson. 
Allegan, Mich. 
g 
Drawing a Motorcycle Handle- 
Bar Sleeve 


In the illustration, Fig. 1, are shown the oe 
drawing operations required for making a handle-Dar 
sleeve, as manufactured and used by a motorcycle con- 
cern. . for 

A combination blanking and drawing tool is ae 
the first operation, to be put in a blank-holder press. 
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blank holder punches the blank and holds it while the 
drawing punch is coming down to accomplish the draw- 
ing part. The drawing punch, in Fig. 2, is shown in a 
position where it just begins to work. The second and 
third operations are performed with ordinary single-acting 
reducing dies and tools, shown in Figs. 3 and 4. Tools 
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Combination Blanking and 18! Drawing Tool 
FIG.2 


Drawing Punches and Dies 3% and 4th Operations 


‘WS F167 
Percing and Trimming Punch and Die 


Sizing Punch and Die 5th Operation 
DRAWING A MOTORCYCLE HANDLE 


for the fourth operation are shown in Fiz. 5. The man- 
ner of working is made clear in the illustrations. 

Tools for the fifth operation, which consists chiefly of 
sizing up and flanging after the fourth operation, are 
shown in Fig. 6. After the fifth operation the drawn 
cup is annealed in a furnace. Then the flange has to be 
trimmed and the bottom of the cup punched out. Both 
operations are done with a combination trimming and 
piercing punch and die, shown in Fig. 7. 
thus completed and ready for the stockroom. 

Milwaukee, Wis. P. Bawpus. 
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Spot-Welding a Coldsaw 


The illustration shows a saw blade 19 in. in diameter, 
made of “Semhi” steel and used for coldsawing. It was 
broken as shown and mended by electric welding in both 
sides a piece of soft steel 5gx1f in., as at A, B, C. 

It was spotted at A and B first and allowed to cool, 
which closed the crack; then it was spotted at C and at 


SPOT-WELDING A CRACKED COLDSAW 


several places along the line of fracture. The excess of 
metal was removed. The saw has been in constant service 
for some time. S. A. Eaton. 
Worcester, Mass. 
z 


Savings That Mean Profits 


It has been said that saving in small things has been 
the making of some of our most successful men, and 
the neglect of the little things in some of our manu- 
facturing plants is the cause of small profits, if not 
actual loss, 

In the pattern shop one of the little things that run 
into dollars faster than the average foreman or owner 
of plant realizes is the making of round core prints for 
locating the core in the mold. 

It is customary in many shops for the patternmaker, 
when he has a hole to core out in a pattern, to make a 
pair of core prints for the job. This means the sawing 
of a piece of wood large enough to turn the required 
diameter and lengths, the centering of both ends of the 
block, hunting up and sharpening turning tools, setting 
up the lathe for the work and then making. 

The two prints, the size of the dowel for locating 
the print on the pattern and the taper of the top, or 
core, print are made big or little, according to the in- 
dividual’s idea. 

Several years ago I decided to emulate more modern 
methods of making core prints and standardize the sizes 
to cover the length, the taper of core prints, the size and 


‘length of the dowel and to make them in quantities, so 


as to have them on hand when needed. 

IT found that the advantages of having a standard 
size were many: There was a great saving by making 
the core prints in quantities, and having standard sizes 
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always on hand enabled me to get a hurry-up pattern 
into the foundry for the day’s cast; if a core print was 
lost in the pattern storage or foundry, it could be quickly 
replaced from stock or by taking a print of the same 
diameter from another pattern already in the foundry, 
thereby saving sending the pattern and core box to the 
pattern shop to have another print made, with the con- 
sequent delay and cost. 

As a further saving for this work I had a set of taper 
reamers made to fit the taper of the core print for mak- 


All Cope Prints 5° Taper 
Glue and Screw on Jig-Hard Wood., 


=” 


Straight and Taper y 
Print Sizes Clamping 5 

— > Jig for“ 

Boring 


Stock Piece 
TABLE AND DETAILS OF CORE PRINTS 


ing the taper hole in special boxes. The stock was first 
planed in thickness to the length of the prints and then 
planed parallel in width. Two pieces were clamped in 
the wood jig, shown, with the taper wedge driving it 
firmly in place. The small diameter of the hole was 
bored exactly on the joint between the two pieces. After 
boring, the taper reamer was put in the boring machine 
and the holes reamed to fit the prints. By this method 
I got a standard taper end for the core box and greatly 
reduced costs. JOHN J. Eyre. 
Boston, Mass. 
wi 


Laying Out a Jig for a Gage 


In the construction of the taper plug gage shown it was 
necessary to have a jig for drilling the 14-in. hole in the 
sleeve and also three 14-in. holes in the gage itself. It 
was essential that the holes be drilled as nearly as pos- 
sible through the center of both the sleeve and the 
gage body. While there is 7/,, in. allowed for error in the 
location of the hole in the sleeve and the slot in the body, 
lack of truth of the body after hardening may cause 
the slot to become more or less out of center in the gage 
body. Therefore, it was important to dmll the holes 
as nearly through the center as possible. 

There were 26 of these gages to be built, so the simple 
jig shown was made for the job. ‘The first interesting 
feature in the making of the jig was the squaring of the 
block, which was done in a small engine lathe, as no other 
machine was available at the moment. By swinging 
ithe piece in the lathe, strapped to an angle plate, which 
in turn was strapped to the faceplate, the six sides were 


MACHINIST 


Vol. 44, No. 14 


faced off, flat and square, in a reasonably short time. 
The points for boring were laid out accurately with 
a surface gage, as follows: Line A was laid off at one 
setting, and line B was next marked off. Then two short 
pieces of 0.125-in. drill rod were placed under the sur- 
face gage, and the line (' was marked off. The drill rod 
was removed from under the surface gage, the pieces 
were placed under the jig block and the line D marked 
off. The various points were prick-punched and bored 
in the ordinary fashion. It was necessary to have the 
hole on the line B a trifle smaller than 14 in. in order 


LAYING OUT A JIG FOR A SPECIAL GAGE 


that there might be a wall between the holes. The large 
hole was bored to fit the sleeve, and a bushing was made 
to fit over the gage body and also fit the jig. 

I have greatly improved my surface-gage needle, as 
shown. With such a point a tool maker may feel sur- 
faces and mark lines in the same manner as when using 
a height gage, and by using parallel pieces, as described. 
a fair degree of accuracy may be obtained. 

Newark, N. J. GusTAVE A. REMACLE. 
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Who Can Make This Nail? 


The illustration shows a special nail that has been 
submitted by us to about 75 manufacturers in the United 
States, all of whom have stated that they cannot supply 
it made to the measurements given. 


Shank to Le roughened or Larbed- 
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THE NAIL TO BE MADE 


We at first thought that it could be made by an upset 
die operation, but are beginning to believe that it cannot 
be turned out in this way. We should lke to know who 
can manufacture this article in ton lots and how it can 
be made commercially. F. P. Ronnay. 

Halifax, N. 3. 


Oxyacetylene Cutting Played an Important Part in the 
dismantling and removal of fourteen large boilers at the plant 
of the Union Electric Light and Power Co., St. Louis, Mo. 
Each boiler was 11 ft. in diameter by 21 ft. long. The oxy- 
acetylene blowpipe permitted the cutting up of the boilers 
into small sections, such as could be easily removed without 
the necessity of tearing down a part of the building. 


April 6, 1916 


Hye PTE TE re PEE TE GTP) TEP een PEE Ee PPa Pee Ee 


Heh Pepi Tie de TTP peg 


AMERICAN MACHINIST 


Hop Tee id pad? 


605 


SEU GDBERAsaas LOS ADUANSLEREDULSES EFESSDESEPLEOA SOTO LIEU ANTS NRITIASHIES DATEL SERIRIDGIRET DOR RERNORIT TTT Cat A GEE pe eta ge TEED tg 


| Discussion of Previous Question 


Cutting Downward in the Lathe 


On page 432 there are a sketch and a description of 
a parting tool to be used on a lathe running backward. 
I notice that the cutting edge of the tool has not the 
proper shape. The correct shape is as in the accompany- 
ing illustration. 

I have secured exceptionally good results from such a 
tool when properly made; but considerable care should 


GOOSENECK LATHE TOOL 


be exercised in using it, since the chuck is apt to become 
loose when the material is not supported by a dead-center, 
as the pull is in the opposite direction to a right-hand 
thread on the spindle. J. H. Mapgett. 
New York City. 
& 


Best Way To Do Certain Things 


John E. Sweet struck the “keynote” when he sent in . 


his little article on page 936, Vol. 43, telling how to 
secure a machine part on the end of a shaft. His 
method of describing the thing he had in mind impresses 
me more forcibly than the thing itself. He gives a 
vivid word picture enabling one to see clearly and to 
understand without a sketch just what he himself sees. 

It is just as important a matter to tell correctly how 
to do a thing as it is to do the thing in the right way. 
If all information that goes to the workman could be 
nade as clearly understandable as Mr. Sweet’s article, 
it is probably safe to say that about 90 per cent. of 
the blunders made would be eliminated. Most of the 
disagreement and misunderstanding between office and 
shop, engineering departments and factory, bosses and 
men would disappear if as much attention were given 
to the “telling” as to doing things. 

It is a well-known fact that what is good practice 
under some circumstances is very poor under others. 
Where a taper hole is secured on a taper spindle nose, 
with a threaded end on which a washer and nut or a 
threaded collar is screwed, as in the Brown & Sharpe 
cutter grinder, a good method was adopted and one which 
in that case gives splendid results. 

Under entirely different usage and conditions a simi- 
lar spindle nose on ancther make of machine is not 
good design, because the length of the taper in proportion 
to the diameter is not enough to insure a chuck or 
faceplate always running true after being used a few 
times. Then, too, in the case of the Brown & Sharpe 
grinder the taper hole in the grinding-wheel hub can 
be cleaned and placed true on the spindle, while the 
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other lathe chuck will retain chips that persist in getting 
in the taper hole and causing trouble every time the chuck 
is screwed on the spindle. 

I am speaking from my own experience and mention 
these two cases more to emphasize the fact that care 
and judgment should be used by those who adopt the 
good points of one machine to use on another. 

I am of the opinion that much can be done to simplify 
technical information, so that a clear understanding can 
more easily be gained by those without the advantage of 
good schooling or manual training. 

A great deal of shop information and many calculations 
can be “brought to their lowest terms”’—made easily 
understandable. When this is done and a move made 
to standardize the right way of manufacturing machine 
parts, the workman’s burden will be lessened and the 
mosses will do less worrying GrEoRGE G. LITTLE. 

Rochester, Minn. 
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Manufacturing Rifle Cartridges 


Mr. Dinger’s criticism, on page 475, of my article on 
the manufacture of rifle cartridges has come to my notice. 
In reply I should like to quote from the original manu- 
script as it was sent to the American Machinist. 

“The indenting operation forms or indents a small 
depression in the center of the head for a seat for the 
primer, and pierces a small hole through the head for 
the percussion to travel to the explosive with which the 
cartridge is loaded. This indented impression is of a 
great variety of sizes, depth and shape dependent upon 
the size and style of primer used. 

“For different charges different primers are used; that 
is, percussion material used in the primer differs with 
the different powders used, such as black powder, semi- 
smokeless, etc. The many brands of powders on the 
market differ so in their characteristics, such as amount 
used, density, rapidity of combustion, chamber pressure, 
etc., and all this tends to vary the size and shape of 
the indented impression,” etc. 

If Mr. Dinger will notice the primer cap of a cartridge 
loaded with the common black powder, he will see at once 
that it is different from one of the same caliber that is 
loaded with dense smokeless powder. If he opens that 
primer, he will find that a different material is used 
and the primer constructed differently with the different 
powder used. The piercings are all a very simple opera- 
tion, either alone or in conjunction with other operations. 

If Mr. Dinger will send a letter to me addressed in 
care of the American Machinist, I will tell him where he 
can see in operation any or all of these machines that I 
have described in my articles. 

J. S. Glew’s suggestion on the same page is a very 
timely one, and I should say a valuable one. I have been 
in the habit of annealing old dies and reboring them for 


‘the next larger size of redrawing tools, thus saving a 


good deal, but I think this idea is possibly better. 
Pittsfield, Mass. G. R. Sari. 
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Side Shield for Emery Wheels 


I notice another article, on page 344, about and against 
the use of the side of a common tool-grinding emery 
wheel. I have been working in, or in charge of, machine 
shops for the past 20 years and have seen a good many 
articles against the use of the side of a wheel, but I 
have never been able to figure out why. I have never 
once seen any reason, good or bad, given for not using the 
side, simply the arbitrary statement that it is dead wrong. 
Will someone tell me why? 

Personally, I use the side of the wheel fully as much 
as the face, simply because it gives better results or is 
handier for a great deal of grinding. In grinding a 
V-point tool it is always easier to grind one side on the 
face and the other on the side. A small blanking die 
or punch that is not very dull can be ground on the side 
of a wheel just as well as, and faster than, on a surface 
grinder. 

In my own shop I had no surface grinder for a num- 
ber of years, and got along very nicely, grinding all my 
dies on the side of a wheel. I was never in a shop where 
all the men did not use the side of a wheel constantly — 
why not? 

Of course, the side may be all grooved up, but so may 
the face. That is the normal condition in some shops, 
One can be kept in good condition Just as easily as the 
other. The grinding-stand makers seem to expect the 
side to be used, for most of them furnish an L-support 
to be used either for the face or the side. | 

There is certainly nothing in the composition of the 
wheel to prevent side grinding. 

Plymouth, Mich. W. B. GREENLEAF. 
% 


Machinist Instruction in the 
Public Schools System 


The discussion concerning prevocational and trade 
schools is of great interest to the man who is unable 
to visit these schools. The interchange of views by 
instructors also affords a comparison of methods ag well 
as gives an opportunity to the shopman to express his 
ideas in regard to their utility. 

Several letters indicate that some foremen are preju- 
diced against the school graduate. My contact with the 
students has been pleasant. Those working with me 
display a thoroughness, an intelligent interest and a 
desire to make good that are greatly to their credit. 
After they lost the desire to explain how work would 
‘be done in the school and became accustomed to the 
swing of machine-shop methods with the somewhat 
ancient tools in use, they went along O.K. 

One correspondent states that each boy is supplied with 
certain tools, among them a monkey wrench. This 
implement is quite essential in the kit of the repairman 
or farmer, but in a trade school it is quite out of 
place. In these days of good machine wrenches at such 
reasonable cost every machine should be furnished with 
a complete set within easy reach. This equipment will 
be educational as well as economical. 

Two young men whose foundation for the trade was 
laid in one 
me that the only wrench they had for the Almond chuck 
was a blunt chisel and hammer. 
Such conditions are directly the fault of the instructors. 
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One difficulty is in securing for the students commercial] 
work that can be disposed of upon favorable terms. I 
would suggest circularizing manufacturers to provide 
steel screws, bolster plates for holding dies and other 
articles used in manufacturing establishments. 

South Acton, Mass. I. K. MacKenziz. 

3% 


A Flat-Sided Brass Lap 


I am afraid that the brass lap described by Mr. Me 
Intyre on page 414 is likely to be misleading to the 
Majority. It seems like a very easy way to make a lap. 
Probably grinding the sides on a rough wheel instead 
of milling would be quicker. I do not doubt that the 
lap would do as good a job if it were ground, but I do 
doubt its turning out accurate work either way. No 
doubt, Mr. McIntyre knows that a lap made of that 
shape would not make a round hole, but would all the 
readers looking for information in your paper know this 
fact? 

It is generally recognized among those who have done 
much lapping that, to get a round hole, the lap must be 
as round and straight as possible. It does not seem to 
me as if the tool referred to could be straight after peen- 
ing, and it is not round to begin with. Therefore, I 
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Fig3 
LAPS FOR ROUND HOLES 


do not see how even a satisfactory job could be done 
in a ring gage. I have found that for lapping holes 
requiring as much accuracy as possible, from ¥,-in. diam- 
eter up, a lead lap on a taper arbor, as in Fig. 1, is the 
most accurate, as it can be rapped on the arbor and ‘ 
panded to hold the size. For holes smaller than 14 in. 
use a diamond lap. — If 
I have made satisfactory small laps as in Fig. 2. 4 
laps are slit from the end, they will always bell-mou M 
as the spreading all comes on the end. I have ate 
made ring gages with a lip, Fig. 3, which 1s groun a 
after lapping to the correct dimensions. They en 
close in slightly, according to size, and are lapped a5 
to the proper measurements. This method Levan 
little bell mouth, apparently none. The lap should ‘a 
at least 214% times as long as the work. In cylin a 
work this ratio should be reversed; that is, the : 
should be 214 times the lap. J. C, STUART. 
Hartford, Conn. 
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Armored Motor Truck 


The International Motor Co., New York City, in co- 
operation with the Carnegie Steel Co., has developed 
the armored car shown in the illustrations. The design 
is the result of considerable experiment, and full de- 
tailed drawings have been prepared of the various 
elements. 

In Fig. 1 are shown the internal construction of the 
frame and also the streamline body. A view of the 
truck with the plates raised to show the accessibility to 
the power plant and accessories is given in Fig. 2. A 
short description of the unit parts and their approximate 
weights should be interesting. 

The truck is of standard Mack 2-ton worm-drive pat- 
tern, with the steering and controls arranged to allow the 
driver to sit very low, thus permitting the guns to be 
fired over his head. The weight of the chassis is 5,000 
Ib. The electric equipment comprises a Bosch electric 
starting and lighting system with inclosed drive for gen- 
erator and to flywheel. The ignition system is a Bosch 
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are first riveted together, then the four units are joined 
by bolts into one complete structure. 

The two rear units can easily be dismounted without 
disturbing the floor. This provision is convenient, as it 
furnishes a plain platform body for transportation pur- 
poses. The platform consists of metal cross-members 
with a wooden floor and steel wheel boxes and weighs 200 
lb. The weight of the framework is 600 Ib. 

The towing arrangement is attached to the main 
chassis, which takes the strain directly through a spring 
to the main chassis frame. An eye suitable for chain 
or rope extends beyond the armor. 


PosITION OF PorTHOLES AND Motor PROTECTION 


The portholes are suitably placed for the operation of 
the car and for taking outside observation without harm- 
ful exposure. They are arranged as follows: One on 
each side of the driver’s cab, two on each side of the 
body and one in the door at the rear, making a total of 
seven. The porthole doors, of armored steel, are made 


FIG. 1. PLAN VIEW OF TRUCK 


magneto with dry batteries and a vibrator coil fitted for 
starting. 

A 10-in. Gray & Davis searchlight is supplied and 
80 arranged that it can be shut into the driver’s cab, 
away from damage. The lamp is operated by a sep- 
arate switch for signaling purposes. Two small head- 
lights are fitted in the front of the car. They are 
arranged so as to concentrate the light low, eliminating 
any reflection on the sides of the car. 

Two rear side and tail lights are placed on the extreme 
lower corners, and there is a dash light to enable the 
driver to read the gages. The engine is fitted with a 
special Newcomb carburetor. 


DESCRIPTION OF THE ARMOR PLATE 


The armor plate is of special steel, heat-treated, and 
is proof against regulation army-rifle fire at 50 yd. It 
was manufactured by the Carnegie Steel Co. and cannot 
be machined or drilled without annealing. The armor 
plate weighs 2,400 lb. and is supported by a light iron 
framework built up in four units—one covering the 
motor, another forming the driver’s cab and two rear 
units for the guns, ammunition and men. The parts 


FiG. 2. VIEW OF TRUCK, SHOWING ENGINE 


to slide and have anti-rattling latches. The truck is 
entered through the rear door. 

The driver is protected by a complete armored cab. 
The front door opens with adjustable racks, so that a 
larger or smaller vision can be obtained. Over the head 
of the driver and extending the full width of the cab 
is an adjustable trapdoor. It can be opened or closed at 
will, in order to cool the car when it is not under fire. 
Each of the four wheels is protected with armored plate 
attached to the felloe. 

The motor is shielded by an armored hood that can 
be divided into a top, sides and protection behind the 
wheels for stopping bullets intended for the crank case. 
The top of the hood consists of hinged armor plate, 
which can be raised so as to reach the radiator. An anti- 
rattling device is fitted to hold the plate down. 

The hood has sloping sides in two pieces, hinged on 
the top edge. They can be raised to allow ready access 
to either side of the motor. The doors can be folded 
back on top of the hood; and when they are closed the 
top can be lifted without disturbing the sides. The lower 
protection behind the wheels is of such shape as to give 
wheel clearance in turning. 
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An unusually large radiator is provided to cool the 
engine. There is a special device, weighing 120 lb., for 
radiator protection, so that air can be introduced with- 
out permitting bullets to be deflected into the radiator 
itself. 

The gasoline supply consists of a special tank fitted 
behind armor plating and mounted below the floor. The 
gasoline is supplied to the carburetor by a Stewart 
vacuum system. The weight of the tank, piping and 
fittings is 50 lb. 

The storage battery is mounted behind armor plating 
and becomes part of the electric starting and lighting 
system, but not part of the ignition system. Therefore, 
if the battery should be depleted, ignition would not be 
interfered with. The weight of the battery and mount- 
ing is 67 lb. 

As the armor is all on a slope, to turn bullets, it is 
very difficult to make a perfect butt joint with the 
armor plate. To overcome any defects in this direction, 
butt straps are put on all exposed plates, thus preventing 
a bullet from breaking off the edges of a plate. The 
weight of the butt straps is 250 lb. 

The bolts and nuts, which weigh 60 lb., are of special 
steel, the nuts being heat-treated and hardened so that 
the bolts will not be shot away, thus injuring the con- 
struction. 

In order to provide for special rifles or rapid-fire guns, 
detachable barbettes are supplied. They are supported 
on bronze brackets, which in turn rest on adjustable 
tripods on the floor. There are two of these rapid-fire 
gun mounts. The total weight of the armored car is 
9,052 lb. 

This description covers the first of the units of the 
armored train that has been given to the New York 
State National Guard for the protection of New York. 

The makers of the car, owing to their experience in 
designing and supplying a large number of motor vehi- 
cles to the Allies, were picked to manufacture this truck. 
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Assembly Record Form Used 
im Manufacturing Lathes 


By H. B. McCray 


The problem of parts inspection is generally worked 
out to a fairly satisfactory degree in most small and 
medium-sized shops, but the manufacture of machine 
tools adds a further complication—inspection during 
assembly. The successive operations are interdependent 
to such an extent that poor workmanship or misalignment 
in any one seriously impairs the accuracy of the completed 
machine. If no readily accessible record is kept of these 
operations, it is next to impossible to locate the careless 
or ignorant workmen, especially where two crews are at 
work on the same lot of machines. 

Such a condition is always a source of a great deal of 
trouble; in our case, with a considerable number of inex- 
perienced men, it assumed grave proportions. Various 
schemes were tried and finally resulted in the adoption of 
the form shown herewith. It is printed on a medium- 
weight card and is held by spring clips in a light-weight 
shect-iron back or container, similar to those used in cash- 
register accounting systems. This form is attached to 
the machine when the legs, pan and bed are set up and 
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stays with it until the machine passes final inspection and 
goes into the car. 

When a workman has completed an operation, he calls 
an inspector, who must pass on it and sign up for it 
before the next operation is begun. The workman then 
signs his name and number and is given a credit slip by 
the timekeeper, if the work is on a piecework basis. If 
an operation is unfinished when the crews are changed, 
the inspector decides that part is completed and notes this 
on his card, but does not O.K. it until the work is done. 


ASSEMBLY RECORD 


Machine No......... Series........ Series No......... 
Bed 
1 Top bed scraped by................... No...... 0 A < Serer 
2 Sides bed scraped by................. No...... O. K....... 
3 Lower bearing scraped DY ss bees No...... O. Ka os.03s 
4. Caps Ntted Dy 2. ce os tekss 6 ere Bs oe RENE No...... O. K....... 
5 P. feed wears by.............. cece eee No...... Oe FR iis cies 
6 P. feed gear cover by............2025.% No...... O: Bee .65 58 
7 W. feed rack by..............00..00- N O:4.45 <4 ©. Ban ces 
8 W. feed rack fitted by................ NOs 6454- Os ives cess 
9 Wormshaft fitted by................. NoO.....-. O. K....... 
Saddle 
10 Ind. stop fitted by................... No...... Oo Kc scadas 
11 Bottom scraped by................... No...... 2 a), Gee ee 
12 Front side scraped by................ INO. 60-38 © Sy , Gear 
13 Lower gib fitted by.................. NOis e044 O. K....... 
14 Bed caps fitted by................... No...... LO has , Cree 
15 Top scraped by...........0.ce cee eeae No...... Pee, Conners a 
16 Sides scraped by...................46.% INGes es a4 O. Kates 
17 Pawls fitted by............ 2... eee No...... O. K....... 
18 Turnstile fitted by................2.2.% No...... O. K....... 
19 Feed gear and trigger fitted by...... No...... O. K....... 
Slide 
20 Bottom scraped by...............00.- No...... O. K....... 
21 Sides scraped by.............00ee0ce. NGigeess O} Keke 
22 Rear gib fitted by.................0... NOes sous (Oe) , Geer 
23 Front gib fitted by................06. NOsc5 6 5% O. Kei iv ccceies 
24 Caps fitted by....................... ING. edie 4 O. K. 
25 Lock bolt and gib scraped by........ INO22 05 Oo. K 
26 Timed. BY <s b.c56 a eae Owe bs a eee oes eco N Oss. 38% O. K.. 
27 Turret bearing scraped by........... NO. 6s:s OO. Bow ceiss 
28 Ind. stop pinion and rack fitted by.... No...... (© Aap . Caan reer 
Turret 
29 Turret fitted) DY os eie ha 4 ewes No...... Oy Keckccs) 
30 Ratchet fitted by..................065. NO: e.354 O. K....... 
81 Index ring fitted by.................2. No...... i ; eee 
82 Timing checked by...........c.cce00. No...... O. K....... 
83 Binder hdl. fitted by...............2.. No...... O. Biss 
34 Ind. stop cam fitted by............... No...... 6 . eee 
Cutoff Slide 
85 Slide scraped by..............ccecees No...... O. K.,..... 
86 Saddle scraped by..........c..ccee00. NOs sass ©. Boeck ees 
37 Assembled by ......-.... ccc ecceccecs No...... So hee 5 eee 
$8 Attached DY « o.css din ci eer swawe ses es NOi6 a3%s O.. Keates 
Finishing 
39 Spindle nose ground by.............. NO.3 3854 OO} Bile icas 
40 Turret bored by.............ccceeeee No...... © ea < Siemens 
41 Turret faced by.............cceeeeeee NOis veds Oo. K 
42. Cleaned DY o5 Soi show Hoes 4 ee ees No...... O. K....... 
43 Ind. stop timed by.............-c000: IN O32 'siscss On Kiso 8s 
44 Hardening by .................2....- NO...... O. K.. 
45 Tumbler, ratchet pawl, trip, lock bolt, 
star, W. feed DAW! ccsaiscns ae cede ses INOn boas Oe , Cees 
46 Wire ‘feed OOPS... Sod is See eee es IN Oss. S553 O. K.. 
47 Final assembly by................... NO: s:69%58 O.K...... 
48 Finish-painted ...............000000- No...... OF ee Sus 
49 Grease?) 06666 43 63 3 6 6d 4 Se eee eee No...... OO: Keer 
BO CTACGR!. aiats nk aie ao ew A Sie ahaa ae INOf 243.2 O.. Bees digs 
51 Accepted Blank Manufacturing Co. 
Ee = ee ee ee a ee ee Inspector. 


If the work is “day rate,” there is usually no discussion; 
if “piece rate,” the number of unfinished operations is 
surprisingly small. 

The adoption of this plan not only ended our troubles 
in final inspection, but effected a marked improvement 
in the quality of work. 


Tool Builders’ Conference 


In view of the exceptional activity in the machine- 
tool building industry the Executive Committee of the 
National Machine Tool Builders’ Association has decided 
to forego the regular spring convention. 

In its place an informal conference of members will 
be held at the Hotel Astor, Apr. 29. This date has been 
selected as the most convenient, as it immediately follows 
the convention of the National Metal Trades Association, 
for which many members will no doubt be in New York. 
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Metric System im Export Trade 


An editorial in these columns in last week’s issue 
pointed out what appears to be a carefully prepared at- 
tempt to commit the United States to the metric system 
for export trade. Manufacturing and commercial inter- 
ests became aroused, and several cablegrams of protest 
were sent to Secretary of the Treasury McAdoo. The 
one from the National Association of Manufacturers, 
signed by George Pope, president, reads as follows: 


Hon. William G. McAdoo, care of the American Embassy, 
Buenos Aires, Argentina: Many manufacturers, including 
some using metric system in their export trade, protest 
against any change of present status of United States laws as 
between systems now in use here. 


These actions indicate the attitude of responsible manu- 
facturing and commercial interests of the country toward 
any attempt to change the present status of our weights 
and measures. | 

é 


Take Double Warning! 


Too late for insertion in our last week’s issue, we 
iearned of the introduction in Congress of a bill for the 
compulsory use of the metric system. Read Section 4. 
The Congressional Record has the following: 

“Mr. Dillon introduced in the House of Representatives 
on December 6, 1915, the following bill, which was re- 
ferred to the Committee on Coinage, Weights and Meas- 
ures and ordered to be printed: 


“A BILL 


“to establish the metric system as the standard for weights 
and measures for other purposes. 

“Be it enacted by the Senate and House of Representa- 
tives of the United States of America in Congress as- 
sembled, That the weights and measures of the metric 
svstem shall be the sole standard of weight and measures 
in the United States on and after July first, nineteen 
hundred and twenty: Provided, That in the meantime 
such metric system shall be permissive. 

“Sec. 2. That all equivalents between the units of the 
metric system and the system now in common use through- 
out the United States shall be calculated from the funda- 
mental relation, one meter being equivalent to 39.37 
inches and one kilogram being equivalent to 2.204622 
avoirdupois pounds. 

“Sec. 3. That the Director of the Bureau of Standards, 
with the approval of the Secretary of Commerce, shall 
prescribe rules and regulations for carrying out the provi- 
sions of this Act, and shall prepare and promulgate tables 
based upon the fundamental relation established in section 
two showing the equivalents of the weights and measures 
of the metric system to those of the system in customary 
use in the United States. 

“Sec. 4. That any person, corporation, company, society, 
or association who shall use, or offer and attempt to use, 
in any industrial or commercial transaction in the sale or 
purchase of any commodity any other weights and meas- 


ures than those of the metric system on and after Julv 
first, nineteen hundred and twenty-four, shall be guilty 
of a misdemeanor, and upon conviction thereof in any 
court of competent jurisdiction shall be punished by a 
fine of not more than $500 or by imprisonment for not 
more than three months, or by both such fine and im- 
prisonment.” 

One does not need the gift of second sight to recognize 
the connection between this bill and the plan for commit- 
ting the Government to the adoption of the system through 
the action of the Joint High Commission on Uniform 
Law now in session at Buenos Aires. Full particulars 
of this scheme were given in our editorial of last week. 

The following is our interpretation of this connection, 
which we submit to the judgment of our readers: 

1. The pro-metric party had this bill introduced early 
in order to give time to work on the Committee on 
Coinage, Weights and Measures through hearings or, 
more probably, by lobbying with individual members. 

2. It expects to secure action at Buenos Aires com- 
mitting this Government to the adoption of the metric 
system. 

3. It expects to have the committee convinced of its 
wisdom and to have the bill reported to the House of Rep- 
resentatives at the opportune moment. 

4, This opportune moment will arrive when Secretary 
McAdoo returns from the meeting of the Joint High 
Commission with resolutions committing the participating 
governments to the metric system. 

5. It then expects to rush the bill through Congress 
with a hurrah and as an act of good faith with the South 
American republics. 

According to an article in Munsey’s Magazine for 
April, Doctor Stratton has already secured the favorable 
impression of the committee. 

Read Section 4! 

3% 


Conduct of Salesmen in 
South America 


No discussion of the possibilities and methods of South 
American business would be complete without comment 
upon the proper conduct for salesmen who visit the 
countries of that great continent and perhaps even a 
few words of friendly advice to them. As _ regards 
personal habits: Live clean, be abstemious; get on the 
water wagon and stay there. More northern salesmen 
have failed in South America because of dissipation than 
from any other one reason. 7 

The necessity of knowing the languages used in busi- 
ness intercourse has already been emphasized. No sales- 
man should expect to make a circuit of South America 
unless he ean speak both Portuguese and Spanish. 

The old saying, “When in Rome do as the Romans do,” 
applies with neculiar force to the attitude and methods 
employed in reaching South American customers. The 
men whom the northern salesman will call upon are well 
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read, educated, cultivated, and gracious i n.anner. ‘hey 
very properly expect to be treated as they treat others. 
Thus the northerner, when he approaches them, must be 
equally polite, courteous and affable. At tho same time 
he must ring true; he must be genuine. [If he has this 
attitude and feeling toward his customers and is possessed 
of all the necessary technical qualifications, selling goods 
in South America should be easy. It is perhaps not 
going beyond the bounds of truth to say that the South 
American business man dislikes to say “No.” He would 
rather buy of you than not, if you approach him in a 
proper manner; and even when he does refuse your offer, 
he will in most courteous fashion ask your forgiveness 
for not being able to give you an order. 

The general attitude of the South American business 
man toward his North American visitor is one of appre- 
ciation and admiration for North American energy and 
practicability. This prepossession at once paves the way 
for cordial relations, if the approach and business inter- 
view are properly handled on the part of the caller. There 
are some things that must be absolutely avoided. A patron- 
izing attitude is at once resented. The rough and ready 
methods of the north must be completely dropped. When 
an office is entered, the caller must remove his hat at 
once. When he greets his customer, it must be in a 
formal way. Never slap a South American business man 
on the back; do not lean back in your chair in his office; 
do not call him by his first name; do not aim your cigar 
at the ceiling—or better still, do not have a cigar in 
evidence when you enter. All these things, which are a 
part of the North American game of bluff, are exceedingly 
distasteful. So much are they despised and so greatly is 
familiarity resented that the American word “bluff” has 
been adopted bodily into South American Spanish as 
describing these disagreeable traits of conduct. 

Hospitality, as invitations to dinner or the theater, 
must be sparingly and judiciously offered. If they are 
refused, the invitation should never be pressed. This 
comment applies to the native South American and not 
to the executives of foreign birth, as men from the United 
States, England and Germany. The latter expect to be 
entertained in about the same way as in this country. 

The personal appearance of the salesman counts more 
in South America than it does here. At all times he 
must be neatly and tastefully dressed. A walking stick 
is a common detail of his business equipment; and if 
his personal wishes are not offended, a flower in the 
buttonhole may perhaps have its effect. Not only do these 
small things aid when the salesman has reached his 
prospect, but thev are of direct service in passing those 
minor barriers with which every business man is sur- 
rounded. 

It is always necessary to ask for an appointment in 
business dealings in South America, and these engage- 
ments are usually fixed for the hours of 7% a.m., 11 a.m., 
& p.m. and 5 p.m. There is no uniformity either as 
regards industries or localities. The personal wishes of 
each man who is to be approached must be consulted and 
his convenience met. This is one of the reasons why 
business goes as slowly as it does in those countries. The 
hustle of the north must be completely laid aside, and 
the salesman must adapt himself to the traveling, living 
and business conditions that he finds. He cannot change 
them, and his own attitude must be one of patient 
tolerance with the delays that are inevitable. 
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As regards his technical equipment, it must be of the 
best. The northern salesman who purposes to make a 
South American trip must have a thorough knowledge of 
his line down to the most minute details. Many unfor- 
tunate occurrences in the past have been due to salesmen’; 
mistakes in making quotations, figuring exchanges, trans- 
posing dollars to South American currency and changing 
English units of weight and measure to the metric 
equivalents. Much of this work has to be done on the 
spot and, of course, with celerity and certainty. 

A journey to South America down the west coast and 
up the east, or in a reverse direction, should take about 
nine months from New York to New York. It is better, 
as a rule, for the salesman to confine himself to the coast 
towns, for the customers whom he will meet there consider 
the interior as their legitimate market. They are apt 
to be unfriendly and hostile, if they know that a salesman 
purposes to travel to inland cities. The expenses of such 
a trip will run about $100 per week, which will include 
a reasonable amount of entertainment for foreign em- 
ployees of the South American houses. The climate is, 
of course, trying, and care must be taken to guard against 
its effect. Gastric troubles are common, and it is wise 
for the northern salesmen to eat freely of fresh vegetables 
and of the native fruits, after judicious trial has proved 
that they agree with him personally, and to drink nothing 
but bottled water. 

Finally, in all dealings with South American business 
men never under any circumstances knock a competitor 
or his product. 


3 
Attempt To Hill Time Study 


Another attempt is being made in Congress to pro- 
hibit time study, motion study, the setting of tasks 
and the paying of bonus to any employee in the Govern 
ment service. This is a continuation of the attack made 
last year, which resulted in adding riders to the army 
and navy appropriation bills prohibiting the use of any 
of the money there appropriated for these purposes. Bil 
H. R. 8665, introduced by Mr. Tavenner, reads as follows: 


That it shall be unlawful for any officer, manager, ecu 
tendent, foreman or other person having charge of the sie 
of any employee of the United States Government to ma : 
or cause to be made with a stop watch or other yaa 
measuring device a time study of any job of any one 
employee between the starting and completion thereof or oa 
the movements of any such employee while engaged hae 
such work. No premiums or bonus or cash reward sha ‘ 
paid to any employee in addition to his regular wages, aie 
for suggestions resulting in improvement or economy in 
operation of any Governmert plant. hall 

That any violations of the provisions of this act Pane 
be deemed a misdemeanor and shall be punished by 4 tar 
of not more than $500 or by imprisonment of not more t 
six months, at the discrction of the court. 


The other bill, presented by Mr. Van Dyke, applies 
to employees in the postal service and is similar in wor 
ing to the first. i 

It is needless to enumerate the pernicious effects t : 
would follow the passage of these bills. Readers of the 
American Machinist appreciate these results without oe 
detailed explanation. Once such bills become law is 
Government plants, kindred efforts will be made to or 
force similar prohibitions in the shops of private Oa 
facturers who are working on Government contracts. 
is the danger behind the present attack. 

Communicate at once with your Congressional repr 
sentatives, stating your opposition to these bills. 


Eg ER =. ee 2. eee. es [ie . CES SES eee “Ee ae eee EE Cee 
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Turret Tool Holders 


The type of tvol holders illustrated were designed to 
provide the advantages of several ordinary tool holders 
and a turret. 

The form shown to the left is especially designed for 
inside work, such as drilling, boring, reaming, etc. It 
is readily attached directly to the compound rest simi- 
larly to a regular tool post. An indexing plunger is 


TURRET TOOL HOLDERS 


actuated automatically with the loosening and tightening 
of the clamping handle. This form is provided with 
five holes, unless otherwise specified. 

The one shown to the right is three cornered, having 
two square bits and a cutoff tool. The cutoff tool may 
be removed, if desired, and another square bit inserted. 

These turret tool holders accommodate ordinary tool- 
holder bits and represent a recent line developed by the 
McCrosky Reamer Co., Meadville, Penn. 


2 
Lubricant-Circulating Pumps 


The illustrations represent a line of geared circulating 
pumps recently developed by C. F. Roper & Co., Mil- 
ford, Mass., for pumping oil, lubricants or water to the 
cutting tools on machines, for cooling engines and for 
other similar purposes. 

The type shown in Fig. 1 18 designed to be used on 
machines where the cutting tools operate in one direc- 


FIG. 1. GEARED LUBRICANT-CIRCULATING PUMP 


tion only. It is simple, consisting of two accurately cut 
steel gears running in an accurately machined casing. 
A relief valve forms an integral part of the mechanism, 
by which it is possible to shut off the delivery of oil 
without stopping the pump. This relief valve is instantly 
adjustable by means of a knurled thumb-screw on the 
outside of the pump. While the construction is such 


FIG. 2. REVERSING LUBRICANT PUMP 


that the oil is held in the pump when it is not in opera- 
tion, thus making priming unnecessary, the manner of 
attaching the suction and delivery pipes to the top and 
bottom of the pump avoids a complicated piping system. 

The pump shown in Fig. 2 is of an automatically re- 
versing type especially adapted for use on machines in 
which the cutting tools operate in both directions. In 
general, the design and construction are similar to those 
of Fig. 1. 

Both styles are made in five sizes, with capacity for 
delivering from 214 to 46 qt. per min. 


cs 
Compact Electric Hoist 


The latest form of electric hoist made by the Franklin 
Moore Co., Winsted, Conn., is shown in the illustration. 
In the design, steel has been substituted for cast iron 
on all parts subjected to tensile stresses, and all super- 
fluous metal has been eliminated in order to construct 4 
light-weight compact hoist. 

In the new line of hoists represented by the illustra- 
tion each size is built up and planned for an individual 
size of motor. All-steel cut gears are used, and the 
shafts are babbitt bushed. The gears operate in a bath 
of oil, and the drum is supported by roller bearings. 
Owing to its mechanical features this hoist, when equipped 
for direct current, is said to offer a smooth speed control 
especially adapted for foundry practice in the handling of 
molds. 

The hoist is equipped with two brakes—a_solencid 
brake and a mechanical brake of the multiple-disk fric- 
tion type. It also has an upper automatic stop that cuts 
off the power instantly when the lower hook reaches tts 
upper limit of travel. 


er. 


612 AMERICAN MACHINIST 


To provide accessibility in case of repairs, the con- 
struction has been made such as to permit the removal 
of either the motor end or the mechanical end without 
disturbing the other parts or taking the hoist down. 


COMPACT ELECTRIC HOIST 
Capacity, 600 1b.; lifting speed, 45 ft. per min. 


The hoist is built either in the hook type or in com- 
bination with plain, geared or motor-driven trolleys, floor 
or cab control. This type of hoist is made in a variety 
of sizes ranging in capacity from 500 to 10,000 Ib. 


- DODGE SPECIAL-PURPOSE LATHE F 


Length of bed, 8 ft. 6 in.: wi ‘ 
bearing, 9% in. diameter ba ‘con of bed, 27 in.; length of 


: ng, 
turret, 6 in.; diameter of turret, 24 tn.:’ floor 8pace, To tt? by 4 in.; drive pulley, 20x5% in.; weight, 


- 
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Special-Purpose Lathes for 
Machining Projectiles 


Three special-purpose lathes for machining shrapnel 
and high-explosive shells are being manufactured by H. 
C. Dodge, 176 Old Colony Ave., Boston, Mass. The 
largest of these is a turret lathe for performing turning, 
boring and waving operations on 3 to 6-in. diameter 
shells of both shrapnel and high-explosive types. 4 
smaller turret lathe is made for the principal operations 
on 3-in. and smaller shells, while the third machine is a 
special speed lathe for filing and polishing 3-in. shrapnel. 

The 6-in. machine, known as the “Dodge Special,” is 
shown in Fig. 1, which illustrates the turret ‘set-up for 
the boring operations. The spindle is of unusual size, 
as will be noticed from the specifications under Fig. 1; 
and an even better idea of its proportions may be had 
from Fig. 2, which shows the spindle suspended above 
the main bearing housing. 

This machine is of the constant-speed drive type, two 
speeds being obtained by gears mounted upon a Johnson 
friction clutch within the headstock, operated by the lever 
seen near the top of the headstock. An additional pulley 
on the countershaft provides for two more speeds, but 
they are not ordinarily required in the machining opera- 
tions on the 6-in. shell. The headstock bearings are 
of compressed babbitt. The feed box is of the tumbler- 
gear type and contains three feed changes. The feed 
shaft is driven from a pulley on the rear end of the spin- 
dle, and a weighted idler pulley is furnished to give 
Proper belt tension and to act as a preventive of gear 
breakage in cases of overloading. One of the interesting 
features of this lathe is the carriage-stop mechanism, at 
A in Fig. 1. The adjustable stops are s0 ar- 
ranged as to disengage the feed clutch at 8 
predetermined distance from the fixed stop, 
so that, after the power feed is off, the tool 
that is cutting may be advanced by hand to 
secure a smooth finish. oa 

The apron gearing may be seen in Fig. Mt 
The worm gear is of bronze, running in oil, 


OR MACHINING OPERATIONS ON 6-IN. SHELLS 


» front 
carriage on V, 40 in.: extreme travel of carria e, 30 ine: Aver 
in. diameter by 7 in. long; swing overt: ways, 24 n.; 8 


0 Ib. 
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and the spur train is of steel. A fiber friction disk locks 
the feed. The turret locking pin, which of the wedge 
type, is released by the hand lever at A. 

The carriage has a V-guide in front and a flat guide 
at the rear, as shown in the end elevation, Fig. 4. The 
tooling on this machine has been worked out so as to 
balance cuts by opposing front and back tools, as far as 
is possible. Consequently, neglecting the cam action that 
arises from eccentric shell forgings, there ig slight ten- 


FIG. 3. APRON GEARS AND TURRET RELEASE OF 
DODGE LATHE 


FIG. 2. MAIN SPINDLE OF “DODGE” SPECIAL-PURPOSE 
SHELL LATHE 


dency for the cuts to lift the carriage. Notwithstanding 
this fact, however, heavy flat gibs have been provided at 
front and back. 

The turret tooling varies for the type and size of shell 
being finished. In the case of the 6-in. high-explosive 
four different set-ups take care of the entire machining, 
except the nose threading and the band turning. Three 
of these toolings are illustrated in Fig. 5, the fourth, 
not shown, finishing the contour of the bessemer steel 
fuse plug after it is inserted in the shell. 

For the first operation the shell is chucked by the nose 
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end. The sequence of suboperations may be seen by in- FIG. 4. END ELEVATION OF 6-IN. SHELL LATHE 
Cenrtor.(A) NF orn Nose-end Straight (h) 
14 u7 Base, 
Turn Cornerk 
fough Face 


(_)4- True up Face of 
Recess,(T) 


il 


relJs inish Pocket) 
24Center(K) and terbore for 
ough Step Nose{L) Thread{P) 
4 lo. A ELLA) 
bpd dd badag eae 
ko 
Sibi rape eeOOTs Wiiididdiehiaadcinnen 
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4Finish Turn{G) (_} 
= 2-Undercut(R) 
3-Rough Turn(F) Operation 3 


Rough Pocket(M) and 
3 Finish Form NoselN) 


Operation 1 Operation 2 


FIG. 5. TOOLING OF DODGE LATHE FOR MACHINING 6-IN. HIGH-EXPLOSIVE SHELLS 
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FIG. 6. SPECIAL-PURPOSE “BLOOD” LATHE FOR 3-IN. AND FIG. 7. HEADSTOCK OF “BLOOD” LATHE 
SMALLER SHELLS WITH COVER REMOVED 
Swing over turret face, 4 in.; swing over shears, 20 in.; size of front spindle bearing, 5% in. diameter by 6 in. long; 


size of rear spindle bearing, 5% in. diameter by 5 in. long; maximum hole through spindle, 3% in.; maximum carriage 
travel, 12 in.; weight, 2,800 lb.; driving pulley, 20x4% in. 


2 ee See ae pe 
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FIG. 3. OUTLINE DRAWING SHOWING ASSEMBLED ELEVATION AND END VIEW OF SPECIAL-PURPOSE “BLOOD” 
TURRET LATHE FOR 3-IN. AND SMALLER SHRAPNEL AND HIGH-EXPLOSIVE SHELLS 


FIGS. 9 AND 10. SPECIAL SPEED LATHE FOR FILING AND POLISHING 3-IN. SHELLS 


Swing, 10 in.: length between centers, 10 in.; weight, 250 lb.; driving pulley, 6x3% in. Base plate may be extended so that 
the length between centers will accommodate 14 in. when required 
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spection of Fig. 5, the tools for each one being indicated 
by reference letters. The second chucking is on the base 
end, this operation finishing the shell bore and profiling 
the nose. An ingenious set-up permits a four-station 
turret to serve five stations, the first and fifth subopera- 
tions taking place on the same turret face. On the first 
position, second operation, the tools H rough-turn the 
nose end, as shown by the full lines on the shell, simply 
taking a parallel cut over the stock that was left for 
chucking from the first operation. After the fourth sub- 
operation the shell nose has the shape shown by the dotted 
lines and hence is not touched by the tools H on the 
fifth suboperation. At J is a recessing tool, mounted on 
an eccentric spindle. This enters the shell the proper 
distance to cut the recess back of the thread seat, thus 
completing the cycle on the same turret face on which 
it was begun. 

The third chucking holds the shell for undercutting, 
wave cutting and base finishing. The waving tool S is 
oscillated by a roller on a faceplate cam on the spindle. 
The facing tool 7’ merely takes a slight scraping cut in 
the recess. This machine is driven either by overhead 
or floor countershafts. The cutting coolant is distributed 
by an independently driven geared pump, the reservoir 
being in the base of the headstock, which is fitted with 
a chip strainer. 


SpecIAL Purposrt TuRRET AND POLISHING AND 
FILING LATHES 


The 3-in. special-purpose turret lathe, which is shown 
in action in Fig. 6, was designed by Charles W. H. Blood, 
of the S. A. Woods Machine Co., and is known as the 
“Blood” lathe. The machine here illustrated is tooled 
up for boring 3-in. Russian shrapnel shells, but the same 
lathe with different tooling is used for body turning, 
base finishing, band-groove machining, nose finishing, 
tapping, etc. Several hundred of these lathes have been 
in use for the past year in plants turning out Russian 
shells, and production records obtained on them were pub- 
lished in the series of articles beginning on page 89. 

These machines are preferably driven by floor counter- 
shafts, through belts having spring-actuated idler pulleys, 
which are used for starting and stopping, by tightening 
or loosening the driving belt. There are two speeds, 
obtained through sliding gears in the headstock. The 
spindle gears may be observed in Fig. 7, which is a view 
of the headstock with the gear cover removed. 

In Fig. 8 are side and end elevations of the Blood 
lathe, showing these same gears at A and B, the sliding 
pinions at C and JD, the belt-tension adjustment at F, 
the gear-shift lever at F and the starting and stopping 
lever at G. In both of these turret lathes the turret face 
is set extremely low, bringing the tool centers close to 
the ways, thus insuring rigidity. 

The special polishing and filing lathe may be seen in 
Figs. 9 and 10. The shell is held and driven through 
friction by the cup chuck A, which centers its base end, 
the shell being pressed into this chuck by the ball-bearing 
spring-actuated tailstock B. The drive on this machine 
is also preferable from a floor countershaft, the lever C 
starting and stopping the machine by varying the belt 
tension. Owing to the high speed at which a machine of 
this kind is operated, a hand brake D is provided for 
the purpose of quickly bring the spindle to a stop with 
considerable saving in time. 
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Cleveland Twist Drill Co.’s 
Plant Uninjured 


In our department devoted to “New and Enlarged 
Shops,” on page 76 of the American issue of Mar. 2, 
we incorrectly stated that the Cleveland Twist Drill Co., 
Cleveland, Ohio, was about to rebuild its plant, which 
had been destroyed by fire. This erroneous information 
was sent us by our Cleveland representative. As a matter 
of fact, the fire was confined to an unused shed, and the 
damage was trifling. 

In our issue of Mar. 9 (American edition), on page 
439, in the column devoted to “Business Items” we pub- 
lished a correction. Unfortunately, our original notice 
has been widely copied and quoted, and in a further effort 
to correct our mistake these paragraphs have been written. 

The injury to the plant of the Cleveland Twist Drill 
Co. was slight, and regular production has not been 
interfered with in any way. 


PERSONALS 


William Arend has become general superintendent of the 
Cisco Machine Tool Co., Cincinnati, Ohio, succeeding George 
Spinner. 

F. L. Cone, for more than 20 years associated with the 
Windsor Machine Co., Windsor, Vt., for the past 11 years as 
general superintendent, has resigned. 


C. Earle Hoover has been elected president of the Hoover, 


Owens, Rentschler Co., Hamilton, Ohio, filling the vacancy 
caused by the death of his father, J. C. Hoover. 


A. B. Hutchison, formerly machine and tool foreman of 
the Buckeye Traction Ditcher Co., Finley, Ohio, is now super- 
intendent of the Dayton Pipe Coupling Co., Dayton, Ohio. 


James Mcllvrid, for many years manager of the Cockburn 
Co. and its successor, the Standard Gas Power Corporation, 
has resigned, in order to establish the Mutual Iron Works, 
Jersey City, N. J. 


Cc. J. Hopkins, until recently a member of the engineering 
department of the Deere & Co., Moline, Ill., has been appointed 
production superintendent of the Curtis & Co. Manufacturing 
Co., St. Louis, Mo. 


J. R. Stine has been appointed chief of the routing and 
controlling department of the Bullard Machine Tool Co. Mr. 
Stine was for several years head of the production department 
of the Locomobile Co. 


Ross Anderson has resigned as factory superintendent of 
the Flannery Bolt Co., Bridgeville, Penn., to accept the posi- 
tion of factory manager with the Poole Engineering and 
Machine Co., Baltimore, Md. 


Boyd Nixon, who for many years was connected with 
Harron, Rickard & McCone, San Francisco, Calif., has joined 
the selling organization of the Niles Tool Works Co., with 
headquarters in Cleveland, Ohio. 


J. D. Cudney, who for some time past has been sales 
manager of the Alberger Gas Engine Co., Buffalo, N. Y., and 
its subsidiary companies, Alberger Heater Co. and the Howard 
Iron Works, has recently resigned to become sales manager 
of the Rathbun-Jones Engineering Co., Toledo, Ohio. 


Arthur Falkenau, vice-president of the Hooper-Falkenau 
Engineering Co., New York City, has become acting consulting 
engineer of the Canadian Car and Foundry Agency which is 
carrying on the production of Russian munitions in more 
than eighty plants in the United States and Canada. 


; BUSINESS iTeMs | 
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Modern Tool Co., Erie, Penn., has appointed the Walter H. 
Foster Co., 50 Church St., New York, agents for the Eastern 
territory for its grinding machines. 


Rickert-Shafer Co., manufacturer of tapping machines and 
self-opening dies, moved on Apr. into its new and larger 
shop at West 12th and Cherry St., Erie, Penn. 
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Prices--Materials and Supplies 


ey ioe | men ea 


IRON AND STEEL 


Pig Iron—Quotations were current as follows at the points 


indicated: 
One One 
Mar. 31, Month Year 
1916 Ago Ago 
No. 2 Southern Foundry, Birmingham. $15.00 $15.00 9.00 
No. 2 X Northern foundry, New York. 20.50 19.75 4.25 
No. 2 Northern foundry, Chicago..... 19.00 18.50 13.00 
Bessemer, Pittsburgh ................ 1.95 21.45 14.55 
Basic esate a Oe Sisicl Silla ata, Amore ees 19.20 18.95 13.45 
No. 2 X, Philadelphia ................ 20.25 20.00 14.25 
NO: 2 VellGV ois oe 8 eee oe tae ee es 18.50 18.25 12.75 
No. 2, Southern Cincinnati........... 17.90 17.90 12.15 
Basic, Eastern Penn. ................ 20.00 19.50 13.50 
Gray forge, Pittsburgh.............. 18.45 18.45 13.45 


Steel Shapes—The following base prices in cents per pound 
are for angles 3 in. by in. and larger and tees 3 in. and 
larger from jobbers’ warehouse at the places named: 


ne 
Mar. 31, Month 


Year Cleve- Chi- 

1916 Ago Ago land cago 

Steel angles, base.......... 3.10 2.95 1.85 3.25 3.10 
Steel T’s, base ............. 3.15 3.00 1.90 3.25 3.10 
Machinery steel (bessemer) 3.10 2.95 1.80 3.25 3.10 


Steel Sheets—The following are the prices in cents per 
pound from jobbers’ warehouse at the places named: 


r—— New_York —— 


One One 

Mar. 31, Month Year Cleve- Chi- 

1916 Ago Ago land cago 

No. 28 black............ 3.50 3.50 2.60 2.95 3.20 
No. 26 black............ 3.40 3.40 2.50 2.85 3.10 
Nos. 22 and 24 black.... 3.35 3.35 2.45 2.80 3.05 
Nos. 18 and 20 black.... 3.30 3.30 2.40 2.75 3.00 
No. 16 blue annealed.... 4.30 3.75 2.35 3.00 3.45 
No. 14 blue annealed.... 4.20 3.70 2.25 3.60 3.35 
No. 12 blue annealed.... 4.15 3.65 2.20 3.55 3.30 
No. 28 gwalvanized....... 5.65 5.65 4.00 5.50 5.50 
No. 26 gwalvanized....... 5.35 §.35 3.75 5.20 5.20 
No. 24 galvanized....... 5.20 5.20 3.55 5.05 5.05 


Standard Pipe—The following table shows the comparison 
in discounts, together with the net prices in cents per foot: 


c————_ Black. -—-Galvanized— 


Mar. 31, One Mar. 31, One 
1916 Yr. Ago 1916 Yr. Ago 

% to 2 in. steel butt welded 72% 80% 63%% 69% % 
21%4 to 6in. steel lap welded. 71% 79% 62%% 68% % 

Diameter, In. 

De. ihuotave Gre ESR Oem oem hated 3.12 2.30 5.35 3.61 
Me 2S byaee me eS bese we ta OS AS 3.91 3.40 7.91 5.19 
ee at a aha) dete Who hock ee eee we Shida 6.44 4.60 10.70 7.02 
be SR aera eae ee See ee en ae ee 7.70 5.50 12.79 8.39 
| RET a aA sO er SO ne ree 10.36 7.40 17.21 11.29 
MeN A heen ved hice Sh the Bcnsaied al ke Be Bae vas 16.97 12.29 27.79 18.43 
Bs ee ites Be Bh a hae Beek ee 22.19 16.07 36.34 24.10 
Oh or ere isthe See Oh RD eg hae Rak eee 31.61 22.89 51.78 34.34 
in had yee kt a St ae aia ake lesteh  o 43.12 31.08 68.30 46.62 
Go gato b5 se eee eo) owe SP ORaae ae 55.68 40 32 91.20 60.48 


Bar lIron—PFPrices are as follows in cents per pound at 
the places named: 


Mar.31, One Month 
1916 Ago 
Pittsburgh, mill ......... cece eee new eee 3.45 2.40 @ 2.50 
N@W VY ORK ode oe he Oi EG SS 2.70 2.60 
Warehouse, New York ................. 3.10 2.90 
Warehouse, Cleveland ................. 3.25 cits 
WarehouseWaréhouse, Chicago ........ 3.10 2.90 


Cold Drawn Steel Shafting—From warehouse to consumers 
requiring fair-size lots, the following quotations hold: 


NOW YORK 4.64 tes tau Sob eet edt tobe se. 10% above list price 
Cley Gland cw be ees Se eee 20% above list price 
CHICARS. 6o0%5 6 Se oa K 9S POE eS List price 


Swedish (Norway) Iron—This material per 100 Ib. sells as 
follows f.o.b. places named: 


New York.... $4.75 Cleveland.... $5.05 
In colls an advance of 50c. is charged. 


Chicago.... $4.10 


Boiler Tubes—From Pittsburgh, the following are the less- 
carload basing discounts for lap-welded boiler tubes: 


1% and 2 Inis esse sean vews 51% 3% to 4% in............. 605% 

DNS hc eats kee eS dw ee 48% 5 and 6 In............... 53% 
2% And 2% c4sccseeww ers BGG. -F £O13: Iss be et heen ee 50% 
3 and 3%..........e00-- 59% 


These discounts apply to standard gages and to even gages 
not more than 4 gages heavier than standard. For long tubes 
charge 10% net extra as follows: 1% in. size over 18 ft. and 
not exceeding 22 ft.; 2 to 3 in. sizes over 22 ft. and not ex- 
cone 24 ft.: 3% to 13 In. sizes over 22 ft. and not exceeding 

t. - 
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STEESEPELATIOCADESIAIULITEOT ORES $8011 SVARESTRLSUENOO SORaTERERDOOD Ian gnaS Tp nonaINE rnennneee: 


Swedish Steel Sheets—To consumers requiring fair-sized 
quantities tool steel sheets sell at léc. base and spring steel 
eecte at 12c. base. These prices are f.o.b. warehouse, New 

ork. 


High apced Tool Steel containing from 10 to 18% tungsten 
sells as follows per pound: 
Billets: 3 sscr dc beers wees $2.35 Date: 225 sine tee eae tS $3.00 


: METALS 


Miscellaneous Metala—The present quotations in cents per 
pound, with a comparison of practically a month and year 
ago, are as follows: 

c————— New York ———_ 


One One 
Mar. 31, Month Year 
1916 Ago Ago 
Copper, electrolytic (carload lots) 27.00 27.25 16.00 
PNT set no: Brass ates Anat oe A Se ea ed 49.00 47.00 48.50 
TAO WG:. Soren aac exo es Bee ly tes ee ees 8.50 6.50 4.20 
SDGLECE? as sea oS ee a het Oe Ry ek ere RS 17.62% 20.15 9.25 
ST. LOUIS 
MOO oyeieccod Sri ace Solis hehe ences ae eee 8.40 6.50 
SDOCLUEE® 0:65. cela ecius- baie oa Mae eet 17.50 20.00 


At the places named, the following prices in cents per 
pound prevail: 


rer ney, York ——~ 


ne ne 
Mar.31, Month Year Cleve- Chi- 
1916 go Ago land cago 
Copper sheets, base..... 35.50 35.00 20.75 34.50 34.50 
Copper wire (carload 
IOUS™ 6202205 oa Shwe 35.50 35.00 16.60 34.50 36.00 
Brass rods, base ....... 37.50 37.00 16.30 36.00 37.00 
Brass pipe, base ........ 41.50 41.00 19.15 43.00 45.00 
Brass sheets .......... 37.50 37.00 16.30 36.00 37.00 
Solder % and % (case 
IOUS. 94 5S. ho ee eee 15 29.37% 31.25 35.50 31.10 
Old Metala—The following are the dealers’ purchasing 
prices in cents per pound: 
r—New York—\ 
One 
Mar. 31, Year Cleve- 
1916 Ago land 
Copper, heavy and crucible .......... 23.00 13.10 22.00 
Copper, heavy and wire.............. 22.00 12.75 21.00 
Copper, light and bottoms ............ 19.00 11.50 18.00 
Lead, HEAVY: 0066-24600 Se eee Se eS 6.00 3.75 6.50 
D5O@BO. VOB ig occ e. Sculls el ek OHA Be 5.50 Gate 5.50 
Brass,, N6EQVy? 65 oon 4 SS Os ee 6S HSE 14,00 9.25 18.00 
Brass, Hen 632643 ees ee ee bee wheels < 12.00 7.00 12.00 
No. 1 yellow rod brass tutnings...... 15.00 Sess 16.25 
DANG sa-8 5 oe erhio tp wo ee RSE SS 13.00 5.00 14.50 


Monel Metal—The following are the prices in cents per 
pound for mill lengths 8 ft. and over: 


10,000 6,000 2,000 Less Than 
Lb. Lb. Lb. 500 Lb. 500 Lb. 
ofa Size ofaSize ofaSize ofaSize ofa Size 


Size, In. and Over and Over and Over and Over and Over 
Rounds—Squares 
C0:. 5 3365s 31.50 32.00 32.50 83.00 36.00 
to fs Sanaa 31.25 31.75 32.25 32.75 35.75 
% to l%..... 31.00 31.50 32.00 32.50 35.50 
liz to 2%..... 31.75 32.25 32.76 33.25 36.25 
Rounds 
3 to 3y¥eu.es. 32.50 33.00 33.50 36.00 37.00 
Squares 
Detar oc iiadninge 9a, 32.50 33.00 33.50 36.00 37.00 
Rounds 
3% to 3}§..... 32.25 32.75 33.25 35.75 36.75 
Squares 
Sie. tO: DS e sss 32.25 32.75 33.25 35.78 36.75 
Rounds—Sgquares 
4 to 41) Beas 33.00 33.50 36.00 36.50 37.50 
5 to 6!39..... 36.00 36.50 37.00 34.50 38.50 
6.50 37.00 37.50 38.00 39.00 
Flats: 4456432608 32.50 33.00 33.50 36.00 37.00 


Flats not rolled wider than 6 in. or less than % in. thick. 

Hexaeen bars 2c. per Ib. over corresponding size of round 
rods. 

For cutting to any specified length not shorter than 1 ft. 
add lc. per Ib. | 

The scrap allowance is 18c. per lb. delivered at works. 


Aluminum—Quotations in cents per pound are as follows 
for ton lots: 


PINOy 1. WITRin: O8-99C. 2005 eo ehh ede eee eee SRS 59.00 @ 61.00 
Pure: 98-99 Co: Fenelt sa... 46:8 ais. cbs se 6 ae eS RS OS SS 58.00 @ 60.00 
NO: 122 alloy TONES 6. oo oko we SS SS OS ERE Owes 48.00 @ 50.00 


Jobbers usually charge 2c. per pound over these figures. 
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Antimony—Chinese and Japanese brands are quoted in 
cents per pound for spot delivery duly paid: 


New York.... 45.00 Cleveland.... 50.00 Chicago.... 45.00 


Copper Bara from warehouse sell as follows in cents per 
pound: 


New York.............-6. 40.00 CHhICa@O. atk cee es es 38.50 


Babbitt Metal—Quotations are as follows in cents per 
pound from warehouse at the places named: 


New York Cleveland Chicago 


Best grade ...........-..... 55.00 @60.00 59.00 60.00 
Commercial 25.00 @ 30.00 22.50 30.00 


Copper Sheetsz—In New York hot rolled 16 oz. (large lots) 
base per Ib. is 35.50c.; cold rolled 14 oz. and heavier add lec.; 
dag Ag le. per sq.ft. extra for 20-in. widths and under; 
over n., 2c. 


eoeeeenwveeee eevee eve 


SHOP SUPPLIES 


Nuats—From warehouses at the prices named, on fair sized 
orders the following amount is deducted from lst: 


New York Cleveland Chicago 


Hot pressed square .......... $2.75 $3.75 $3.70 
Hot pressed hexagon ......... 2.75 3.75 3.80 
Cold punched square ......... 2.50 3.00 3.25 
Cold punched hexagon ........ 3.00 3.75 4.00 


Semifinished nuts sell at the following discount from Hist: 
New York....65% Cleveland....70.10% Chicago....70% 


Machine Bolts—For fair-sized orders from warehouses at 
the places named the following discounts hold: 


New York Cleveland Chicago 
% by 4 in. and smaller.... 50and10% 65and10% 65 and 5% 
Larger and longer up to 1 in. 
1 in. by 30 In...........000- 45% 60and 15% 50and 20% 
Peoeth c-New York-—\ Tee aoe, aR ig Lear 

n. 

2 -.. $0.81 $2.13 $8.80 $047 $1.22 $4.04 $0.59 $2°33 $6.40 
2% ... 0.84 2.27 9.830 0.60 1.30 6.32 0.62 2.38 6.76 
3 ... 0.88 2.41 9.79 0.63 1.38 5.61 0.65 2.54 7.12 
3% ... O.91 2.55 10.29 0.67 (1.41 5.89 0.68 2.69 7.48 


Carriage Boltea—From warehouses at the places named the 
following discounts from list price are in effect: 


New York Cleveland 
ae. 6 Asses hs de vewoneues 50 and 5% 65% 
rgmer and longer........ 40and5% 60and 5% 
At this rate the net prices are as follows: 


Chicago 
65% 
50 and 15% 


Length, ;—New York—, -——Cleveland——~\ -——Chicago—~ 
In. % % % % i % % % % 
1% . $0.48 $0.35 wave oe sah siaed sie 
2% -... [57 $1.85 $4.85 (42 $1.55 $4.04 (42 $1.38 $3.61 
ti ee .62 we +88 45 1.68 4.27 45 1.50 3.82 
3% ...- 67 2.17 6.42 .49 1.81 4.51 .49 1.62 4.04 


Wrought Washers—From warehouses at the places named 
the following amount is deducted from list price: 


New York.... $4.25 Cleveland.... $6.20 Chicago.... $6.30 


At this rate, the net prices follows: 
Diameter, In. New York Cleveland Chicago 


f [ae eee eee Re er eres $9.25 $7.20 $7.70 
ee ee ee a 7.45 5.40 5.90 
) ean SOA Eee isk ig eae hr be itie: 6.65 4.60 5.10 
TR Mee el Ween deh en 5.75 3.70 4.20 
fig ee ee 4.95 3.10 3.50 
ig Nb ean te tae: 4.45 2°65 3110 
Df ee es ee eee 4.35 2°50 3.00 
ee ee a ee 4.25 2:40 2°90 
By 21g, BiG, Oa see ayes on te 4.05 2°30 2°80 
A es i ne ees can 4.25 2.40 2.70 
au $3) Se ee ee 4125 2°70 2°90 
ries la, | ae eR THe 4.75 2°70 3.20 


For cast-!ron washers the base price per 100 lb. is as fol- 
lows: 
New York.... $2.50 Cleveland.... $1.75 Chicago.... $1.90 
Bolt Ends—Fair-sized orders of bolt ends with hot-pressed 
nuth, from warehouses at the places named sell at the fol- 
lowing discount from list price: 
New York... 45% Cleveland... 60% Chicago. .50 and 20° 
Rivetsa—The following quotations are allowed for fair sized 
orders from warehouse: 


New York Cleveland Chicago 
Steel y; and smaller........... 60% 60,10and 10% 60°% 
Tinned. <0 cis eek wwe whee Bas 60% 60,10 and 10% 60°% 


Button heads %, %, 1 in. diameter by 2 in. to 5 in. sell as 
follows per 100 Ib.: 


New York.... $4.75 Cleveland.... $3.25 Chicago.... $3.50 
Cone heads, same sizes: 
New York.... $4.85 Cleveland.... $3.35 Chiravo.... $3.60 


For the following sizes, the extras over the above prices 
in cents per 100 lb. are as follows: 


1% to 1% in. long, all diameters...............0-.- $0.25 
BE in: GQIAMeOtOl? 6606.6 bo eke oe eS eR RE ES se oS 9.15 
1% im. diameter 2... ccs ccc reece rete ee eee eee ees 0.50 
1 tn. Jone and SNOPCEL ocd 6 ees oe ae he AERTS 0.50 
Longer than: 5 ines 6.6 <Sewe se hee eee SW eee eee SSeS 0.25 
Less than KE Sik 665 PAGS SSeS Ee tS erie ee ee ees 0.50 
Countersunk headBS 2.2... ce ee ee eee tet ene 0.50 


Coach of Lag Screwa—For fair-sized orders, the discount 
from list at warehouse is as follows: 


Chicago.............. 65,10 and 5% 
New York.......... 60% Cleveland.......... 65 and 10% 
Naliina—Wire nails f.o.b. Pittsburgh sell at $2.40; galvanized, 


1 in. and longer, $4.40, and shorter, $4.90. These prices are to 
regular customers and delivery is made at the mill's convent- 
From warehouse wire and cut nails sell as follows: 


ence. 
New York Cleveland ar 

WITG” $66-54:00 FAN OS ewes 2.90 2.95 a 

OE Megs dete ete ede ot ae es ey ae 2.90 2S5 2.70 
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Copper Rivets and Burs sel] at the following rate: 


Rivets Burs 
Cleveland: 6643:63.425.22 thao eee ws derek List price List price 
Chicago ..........c.ce00- eth eines e Seana ee List price List price 
NGW. YORK 66ce 5 oy soe eS ee eG eG List price List price 


MISCELLANEOUS 
Seamless Drawn Tubing—The base price in cents per pound 
from warehouse is as follows: 
New York Cleveland Chicago 
Brass 44.60 39.00 
COPDE? * eid 6 boo Seed. ew wee eee 45.60 42.00 


For immediate stock shipment the following prices hold: 


-———_ Copper———_, -—————- Brass ————_\ 
r-New York— 7-New York—, 
One One 
r.24, Year Cleve- Mar. 24, Year Cleve- 
Diameter, In. 1916 Ago land 1916 Ago land 
% to 2%..... 45.50 22.50 44.50 43.50 19.50 45.50 
S.. oe SS ues 5.50 22.60 44.50 43.50 19.50 45.50 
Se. kg. oh oa res 46.50 23.50 44.50 45.00 20.50 45.50 
teats att enay 47.50 24.50 45.50 46.00 21.50 46.50 
ae a eee 49.50 26.50 47.50 48.00 23.50 48.50 
Be id stat testers aidan 51.50 28.50 49.50 50.00 25.60 50.50 
Oo eid en aa ee 52.50 29.50 51.50 51.00 26.50 52.50 
1,  weacneoulateean 54.50 $1.50 51.50 53.00 28.50 52.50 
Boo caeatgatve ig ataraea 56.50 33.50 55.50 55.10 30.50 56.50 
Welding Material (Swedish)—Prices are as follows in 
cents per pound f.o.b. New York: 
Welding Wire Cast-Iron Welding Rods 
» od, fs. %. : ..-. 8.650 % by 19 in. long... 22.00 
5, 8, Pie) Ns: fh -.. 9.25 by 12 in. long....... 26.00 
Me hehe ae RE eee 10.00 by 19 in. long....... 20.00 
No. se Aya Or ae be ba aoe by 21 in. long....... 20.00 
Mo. yg M4 and e-----: 1009 0 Vanadium Wire in Colls or 
NG. 920 23c eowckee sects 16.00 Sticks 
Special Welding Steel | 2220002000000 1588 
Mi eee eae he eees 33.00 Sb Ma ethan te eter ae Meee A aO0 
(eivae we eseas casseess 30,00 ae ae er ee ee ane a) 1 
Bice as Oris evenere ee as : 28.00 yy and larger........... 11.00 


Tin Piatexz—The following prices are in effect from ware- 
houses at the places named: 


New York Cleveland Chicago 
Coke tin plate, 14x20: 


BOO Ue cacees Bic 8 arava ass, erent $5.00 $5.00 $5.00 
We Gu: BOT TDs. 2c alae renee $3 5.15 5.15 §.15 

Terne plate, 20x28: 

Base et 

Weight Weight Coating 
100 lb. 200 Sse eesd ek $9.50 $9.10 $8.20 
I.C. 214 Bees hats 8.90 9.35 8.80 
I.X. 270 Re anh es 11.80 11.60 10.55 
I.C. 218 Ws ahs i cca 12.00 10.25 10.30 
I.C. 221 ) Dane ae ee 13.00. 10.50 11.25 
1.C. 226 20.2328 s aus 13.50 12.50 12.05 
Lc. 231 OG selene wes 14.25 13.50 13.30 
I.C. 236 BO es wr eines 15.50 14.50 14.30 
1.C. 241 OO tus eee 17.00 15.75 15.75 
I.C. 246 40 civ eeaws 19.00 16.75 16.55 

Cotton Waste—The following prices are in cents per pound: 

New York Cleveland Chicago 

WEG 16 ce oko sup ecard ase 11.00@13.00 9.50@13.00 11.00@12.00 
Colored Mixed .......... 8.00@10.00 7.50@10.00 9.00@10.50 

Sal Soda sells as follows per 100 Ib.: 
New York iass os wean ss $1.25 Cleveland.............. $2.25 

Chicago.............. $1.90 

Roll Sulphur in 360-lb. bbl. sells as follows per 100 Ib.: 

New York.... $2.25 Cleveland.... $2.60 Chicago.... $2.85 


Pcs Sheeta—The following prices in cents per pound pre- 
vail: 


Carload lots, f.0.b. mill...... 0... te et tee wt ees 25.00 
New York Cleveland Chicago 

In CASkS 62sec ee Hewes eee’ 26.00 26.90 27.00@ 27.50 

Broken lots .............. 26.50 26.50 28.00 


Coke—The following are prices per net ton at ovens, Con- 
nellsville, and cover the past four weeks: 


Mar. 11 Mar. 18 Mar. 25 Apr. 1 
Prompt furnace $3.50@3.75 $3.50@3.75 $3.50@3.75 $3.25@3.75 
Prompt foundry 3.75@4.00 3.75@4.00 3.75@4.00 3.75@ 4.00 


Linseed Oil—These prices are per gallon: 
New York Cleveland Chicago 


$0.82 $0.84 
0.90 0.99 


Raw in barrels 
5-gal. cans 


Boiled, it is lc. per gal. higher. 
White Lead, dry and in oil, in cents per pound sells as 


ee 


follows: 
1002 We ROS scans pals oP ke eo SS ake Shea ei he ae 10.50 
25 Bnd 50-10. KOS 6 ooo besos ack Hae be eA Oe hws eR 10.75 
246 1s OC it, i ee be hia ed AR aw Aa ek yb ee es 11.99 
Le to: De), Cans 24 eek oS eee ee hk i es ea 12.50 
Red Lead, dry, in cents per pound sells as follows: : 

Dr In O}) 
100-lb. kegw ........ iistece ae PGS. Hale CALARTS BAS 10.50 11.900 
he ANd: SO-1D. ROS .0-8 bs baw baw Ree Cae WA Gee eX 10.75 11.25 
2 1B AOR “cache oew a awn a ere Ae as 11.00 11.50 
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New and Enlarged Shops 


Vol. 44, No. 14 


If you are in need of machinery or supplies, the first thing to do is to consult the Buying 


Section. 


If you cannot find just what you want, send us particulars, and we will be 


glad to publish it free of cost, thus putting you in touch with reliable manufacturers. 


METAL WORHING 


NEW ENGLAND STATES 


Plans are being prepared for the construction of a garage 
on Forest Ave., Portland, Maine, for the Mank Motor Car. Co., 
9 Forest Ave. Estimated cost, $70,000. 


Plans have been prepared for the construction of an ad- 
dition to the plant of the Adams Needle Co. at Franklin, N. H. 


We have been advised that the W. J. Murphy Co. is_con- 
structing a 3-story bronze factory at Amesbury, Mass. Esti- 
mated cost, $50,000. Noted Mar. 23. 


The contract has been awarded for the construction ofa 
fSarage at Boston, Mass., for Chauncey Thomas. Noted Jan. 20. 


Robert T. Fowler, 702 Center St., Boston, Mass. (Jamaica 
Plains), will build a l-story, 65x120-ft. garage at Jamaiva 
Plains. Estimated cost, $85,000. 


The Farrel Foundry and Machine Co. has awarded the con- 
tract for the construction of a 2-story, 40x100-ft. addition to 
its plant at Ansonia, Conn. 

The C. G. Garrigus Machine Co. has awarded the con- 
tract for the construction of a 2-story, 80x96-ft. addition to 
its plant on Riverside Ave., Bristol, Conn. Noted Mar. 9 


The Stanford Steel Products Co. has awarded the contract 
for the construction of a steel rolling mill at Milford, Conn. 


Arrigon! Bros. plans to construct a 2-story, 48x50-ft. gar- 
age on Liberty St., Middletown, Conn. 


Bids will soon be .received for the construction of a 6- 
story, 45x110-ft. factory on Main St., New Britain, Conn., for 
the Beaton and Cadwell reper ety Co., manufacturer 
plumbers’ supplies. Estimated cost, $25,000. 

The Rowe Calk Co. has awarded the contract for the con- 
struction of a 1-story, 50x60-ft. addition to its forge shop at 
Plantsville, Conn. Estimated cost, $20,000. 

The O. K. Tool Holder Co. has awarded the contract for 
the construction of a 4-story, 40x80-ft. addition to its plant at 
Shelton, Conn. 

The contract has been awarded for the construction of an 
addition to the plant of the Excelsior Needle Co. on Field St., 
Torrington, Conn. Noted Mar. 16. 


MIDDLE ATLANTIC STATES 


The Morrow epurectur ne Co., manufacturer of tools, ma- 
cane pnd automobile parts, is constructing a factory at El- 
mira, 


Plans have been prepare by John H. Holler, Jr., Arch., 
82 Wall St.. New York, N. Y. (Borough of Manhattan), fora 
l-story garage on President St., Brooklyn, for Arthur Ander- 
son, 924 2nd St., Brooklyn. Estimated cost, $10,000. 


Plans are being prepared by Louis Allmendinger, Arch., 
926 Broadway, New York, N. Y. (Borough of Brooklyn), for 
a l-story, 160x162-ft. factory at Heywood Ave. and 4th St., 
for Meurer Bros., 575 Flushing Ave.. Brooklyn, manufacturer 
of sheet iron and metal goods. Estimated cost, $10,000. 


E. C. Burns, 201 West 71st St., New York, N. Y. (Borough 
of Manhattan), has awarded the contract for the construction 
of a 6-story garage on 57th St. near 3rd Ave. Estimated cost, 
$20,000. Noted Jan. 20. 


Plans are being prepared by Lansing C. Holden, Arch., 
103 Park Ave., New York, N. Y. (Borough of Manhattan), for 
a 9-story Bopar ys 6 and a 5-story addition to the present factory 
at 431 Greenwich St., Manhattan, of the R. E. Dietz Co., man- 
ufacturer of lanterns. Noted Jan. 27. 


The Stewart-Warner Speedometer Co., 1828 Diversey Park- 


way, Chicago, Ill, will build a plant on Jackson Ave. Long 
Island City, New York, N. Y. (Borough of Queens). 
Bids are bein received by M. J. French, Arch., Snow 


Bldg., Syracuse, N. Y., for 2-story wire mill for Crucible Steel 
Co. of America, Syracuse. 


Smith & Caffrey, Syracuse, N. Y. manufacturer of metals, 
etc., is having plans prepared for a factory. Estimated cost, 
$25,000. W. A. Smith, 621 North Salina St., is in charge. 


Plans are being prepared by M. E. Granger, Arch., Syracuse, 
N. Y., for enlarging the plant of the U. S. Hoffman Co., Temple 
St., Syracuse, manufacturer of clothes pressing machinery. 


The contract has been awarded for the construction of a 
garage at Butler, N. J., for Morris and Warren Kinney. Esti- 
mated cost, $45,000. Noted Feb. 3. 


A commercial Eerage and machine shop will be estab- 
lished at Newark, N. J., by the Huberts-Becker Garage and 
Machine Co., recently organized. 


The Ideal Fire Detector Co., Newark, N. J., has acquired a 
site on Plane St. and will establish a plant for the manu- 
facture of a patented fire detecting apparatus. Charles H. 
Keyser is Gen. Mer. 


The Roberts Tool Co., Inc., plans to establish a plant at 
Newark, N. J., for the manufacture of tools and implements. 


Signore & Guarir li: Newark, N. J.. will construct a come 
mercial garage ar ‘'r shop on Charlton St. 


The Mycock Machine Co. plans to build a 1-story machine 
shop on Lincoln Ave., Trenton, N. J. 


The contract has been awarded for the construction of a 
2-story garage on Hudson Ave., West New York, N. Y., for O. 
& S. Siersema. Estimated cost, $12,000. 


The plant of Thomas A. Edison, Inc., West Orange, N. J., 
heat is damaged by fire with a loss of $15,000, will be 


The National Tube Co. plans to enlarge its plant at Ell- 
wood City, Penn. 


The Hershey Machine and Foundry Co., Lancaster, Penn., 
will build a 58x150-ft. machine shop at its plant. 


F. M. Weaver, Lansdale, Penn., will construct 1-story ma- 
chine shop. 


According to press reports the Underground Steel Cable 
Co., Perth Amboy, N. J., will construct a plant in Moon Town- 
ship, Monaca, Penn., on a site purchased by the Colonial Steel 
Co. of Pittsburgh, Penn. 


The Pennsylvania Engineering Co., New Castle, Penn... 
plans to construct a 100x180-ft. addition to its foundry. E. W. 
eadel, Gen. Mer. 

The American Bridge Co. Philadelphia, Penn., is con- 


structing a l-story machine shop on Main St. 
$20,000. 


The American Radiator Co., Taylor and Wharton St., Phila- 
delphia, Penn., will build an addition to its plant. 


The Hess-Bright Manufacturing Co., manufacturer of ball 
bearings, Front St. and Erie Ave., Philadelphia, Penn., has 
awarded the contract for the construction of an addition to its 
plant. Estimated cost, $50,000. Noted Mar. 9. 


Bids are being received by the Ford Motor Co., Detroit, 
Mich., for a 3-story, 100x170-ft. service building at Scranton, 
Penn. Estimated cost, $25,000. Noted Jan. 20 and Feb. 10. 


Fire, Mar. 24 destroyed the plant of the Union Furnace 
Shovel Works at Union Furnace, Penn. Loss, $50,000. 


The Universal Manufacturing Co., Washington, Penn., re- 
cently organized, will take over the plant of the Standard 
Sheet Metal Manufacturing Co. and equip it for the manufac- 
ture of steel barrels. R. C. Buchanan, Wylie and Jefferson 
Ave., Washington, is interested. 


The Friction Hinge Co., Williamsport, Penn., will construct 
a l-story factory building. 


SOUTHERN STATES 


The Norfolk Southern Railroad Co., Norfolk, Va., plans to 
construct shops at Carolina Junction. F. L. Nicholson, Nor- 
folk, is Ch. Engr. 


C. L. Weisman plans to equip a factory at Keyser, W. Va., 
for the manufacture of washing machines. 


F. B. Merry and J. D. Ware plan to organize a company at 
Savannah, Ga., to build a plant for the manufacture of a 
patented lathe machine. Estimated cost, $10,000. 


S. B. Gren, Daytona, Fla., plans to construct a 2-story 
garage. Estimated cost, $20,000. 


The Chattanooga Steel Co., Chattanooga, Tenn., has award- 
ea er oneract for the construction of a blooming mill. Noted 
ar. 


E. Van Winkle, Chattanooga, Tenn., plans to establish a 
plant at Chattanooga for the manufacture of parts and as- 
sembling motor trucks. 


The Louisville Steel and Iron Products Co., recently in- 
corporated at Louisville, Ky., with $1,125,000 capital stock, 
has acquired a plant at South Louisville formerly occupied 
by the Louisville Bolt and Iron Co. and will equip it for the 
erence of bar and sheet iron. O. C. Carter, Chicago, 

. Pres. 


The Southern Fire Apparatus Co., recently organized, plans 
to establish a plant at Louisville, Ky., for the manufacture 
of fire fighting apparatus. r 


The contract has been awarded for the construction of a 
garage at Sturgis, Ky., for the Bradburn-Truitt Motor Co. 


MIDDLE WEST 


Preliminary plans are bein repared for the construction 
of an addition to the acne of the Enterprise Manufacturing 
Co., manufacturer of fishing tackle and metal specialties, at 
Akron, Ohio. Estimated cost, $25,000. E. A. Pfluger isa Pres. 


Plans are being prepared for the construction of an addi- 
tion to the plant of the Twentieth Century Heating and Vent- 
ilating Co. at Akron, Ohio. Noted Feb. 24. 


The Canton Sheet and Mill Co. plans to build a $-story. 
50x55-ft. and 97x172-ft. addition to its plant at Canton, Ohio. 


Bids are being received for the construction of a 2-story, 
35x80-ft. factory at Cincinnati, Ohio, for the Cincinnati Lathe 
and Tool Co. Estimated cost, $20,000. Noted Mar. 16. 


The Elmwood Castings Co. plans to construct a 114x200- 
ft. addition to its plant at Murray Rd. and Cleveland, Cin- 
cinnati, Chicago & St. Louis Ry., Cincinnati, Ohio. 


Estimated cost, 
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The Gruen Watch Manufacturing Co. has been granted a 

ermit for the construction of a 2-story, 60x160-ft. factory on 

> anaes St., Cincinnati, Ohio. Estimated cost, $30,000. Noted 
an. 

The contract has been awarded for the construction of a 
l-story, 130x140-ft. addition to the plant of the Ajax Manu- 
facturing Co., manufacturer of nut and bolt machinery, at 
Cleveland, Ohio. Noted Mar. 23. 


Plans are being prepared by George S. Rider & Co., Arch., 
512 Century Bldg., Cleveland, Ohio, for the construction of a 
factory on Harvard Ave., Cleveland, for the Cleveland Wire 
Spang. Co., Hamilton Ave. Estimated cost, $100,000. Noted 

r. . 


Bids have been received for the construction of a 2-story, 
150x160-ft. addition to the factory of G. F. Mitchell & Son, 
manufacturer of sheet metal work and die stamping, at Cleve- 
land, Ohio. Estimated cost, $20,000. 

The Newburgh & South Shore Ry. plans to construct a 
machine shop at 4190 East 71st St,, Cleveland, Ohio. H. L. 
Scheular, Western Reserve Blidg., Cieveland, is Ch. Engr. 


The Overland Cleveland Co., 6604 Euclid Ave., Cleveland, 
Ohio, has awarded the contract for the construction of a 4- 
story garage, service and sales building on Euclid Ave., Cleve- 
land. Estimated cost, $200,000. Noted Nov. 18 and Feb. 17. 


The Packard-Cleveland Motor Co., 5206 Prospect Ave., 
Cleveland, Ohio, plans to construct an addition to its plant at 
Cleveland. Estimated cost, $100,000. 

The Republic Structural Iron Works Co., 1270 East 53rd 
St., Cleveland, Ohio, plans to enlarge its plant on Lakeside 
Ave., Cleveland. Estimated cost, $250,000. 

The Pittsburg Sheet and Tin Plate Co. has purchased the 
old steel mill at East Norwood, Ohio, Cincinnati post office, 
and will remodel it into a tin plate mill. 


The American Shipbuilding Co. plans to construct a foun- 
dry addition to its plant at Lorain, Ohio. 

Plans are being prepared for the construction of a factory 
at Loudonville, Ohio, for the Flexible Side Car Co. 

The American Sheet and Tinplate Co., Wreellne W. Va., 
plans to improve its plant at Martins Ferry, Ohio. stimated 
cost, $100,000. 

Plans have been prepared for the construction of a factory 
at 1787 East 40th St., New Haven, Ohio, for the American Stove 
Co. Estimated cost, $50,000. 

The American Steel and Wire Co. will rebuild its plant at 
Salem, Ohio, recently destroyed by fire with a loss of $10,000. 
R. W. Ney is Gen. gr. 

Carl F. Baker, 63 East 74th St., New York, N. Y., has pur- 
chased the plant of the Cyclops Steel Works at Titusville, 
Ohio, and plans to build additions. 

The National Malleable Casting Co., 2126 Front St., Toledo, 
Ohio, will construct a garage at Toledo. 

Bids will soon be received for the construction of a 1- 
story, 80x250-ft. factory at Brazil, Ind., for the Wood Turrett 
Machine Co. David Wood is Mgr. Noted Nov. 11. 

Plans are bein repared for the construction of three 2- 
and 3-story, 65x150-st. actory buildings for the General Elec- 
tric Co. at Ft. Wayne, Ind. Estimated cost, $200,000. F. S. 
Hunting is Gen. Mer. 

The contract has been awarded for the construction of a 
l-story, 650x120-ft. garage on North Mitchell St., Cadillac, 
Mich., for George F. and Clarence F. Williams. 

The contract has been awarded for the construction of a 
factory at 2nd and Amsterdam Ave., Detroit, Mich., for the 
Chicago Pneumatic Tool Co. 

The Stewart-Warner Speedometer Corporation, 1828 Di- 
versey Parkway, Sed a 1l., plans to construct a factory on 
Woodward Ave., Detroit, Mich. 

The Brownwall Engineering and Pulley Co. has awarded 
the contract for the construction of a 2-story, 50x100-ft. 
factory at Holland, Mich. Estimated cost, $22,480. F. A. Wall 
is Mgr. Noted Mar. 9. 


The Chicago Link Belt Co., 329 West 39th St., Chicago, 
Ill, will construct a 2-story addition to its plant at Chicago. 
Estimated cost, $385,000. 


A. Finkel & Sons, 1322 Cortland St., Chicago, Iil., will build 
a l-story, 25x110-ft. machine shop at Chicago. Estimated 


cost, $4,000. 


' FEF, W. Gehrer, Lincoln and North Ave. Chicago, Il., plans to 
build a 2-story factory at Chicago for the manufacture of 
metal specialties. Estimated cost, $7,000. 


The Illinois Steel Co. has awarded the contract for the 
construction ofa arin tae e at 1653 McHenry St., Chicago, 
lll. Estimated cost, $15,000. oted Mar. 16. 


Plans are being prepared by Albert P. Dippold, Arch., 1330 
East 47th St., Chicago, Ill, for the construction of a 2-story, 
100x200-ft. garage at Chicago, for the William Rudd & Co. 


F. V. Wolcott, 1958 Montrose Ave., Chicago, Ill. plans to 
construct a l-story machine shop at 4437 North Lincoln Ave., 
Chicago. Estimated cost, $8,000. 


Wright & Street, 233 West 63rd St., Chicago, Ill., manu- 
facturer of jewelry, plans to construct an addition to its plant 
at Chicago. Estimated cost, $10,000. 


The contract has been awarded for the construction of a 2- 
story garage at Jerseyville, Ill., for William Simmons. Esti- 
mated cost, $19,000. 


The contract has been awarded for the construction of a 
2-story, 50x139-ft. garage for William Brandt at Winnetka, 
Til. Eetimated cost, $15,000. Noted Oct. 14. 


H. F. Wetter, 22 North Park Ave., Fond du Lac, Wis., has 
awarded the contract for the construction of a reinforced-con- 
crete Sa and machine shop at Fond du Lac. Estimated 
cost, ‘ . 


Bids are being received for the construction of a garage 
atl machine shop for J. C. Harlow at Janesville, Wis. Noted 
eb. : 
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Bids will soon be received for the construction of a 2- 
story, 48x60-ft. reinforced-concrete garage and repair shop 
at Poynette, Wis., for Jamieson Bros. 

Plans are being prepared for the construction of a tin 
shop at Sheboygan, is. for the Prange Geussenhainer Co., 
802 North 8th St., Sheboygan, manufacturer of hardware and 
plumbing. 

The Pioneer Manufacturing Co. plans to construct a ma- 
cee shop and factory at 6703 Greenfield Ave., West Allis, 

s. 


WEST OF THE MISSISSIPPI 


The Tri City Railway Co. of Iowa, Davenport, Iowa, pene 
to construct a machine and repair shop at Rock Island, IIL. J. 
G. Huntoon, Vice-Pres. and Gen. Mgr. 

Plans are cing prepared for a 2-story garage for the 
Gohring Auto Co., Iowa Falls, Iowa. Estimated cost, $12,000. 

Bids are being received by the King Ventilator Co., Owa- 
tonna, Minn., for the construction of a 2-story factory. Esti- 
mated cost, $4,000. 

Cc. E. Rossman and associates, Thief River Falls, Minn., 
pian, a construct a garage on North Main St. Estimated cost, 

Plans are being prepared for a earare for Bloom Bros., 
Osago City, Kan. stimated cost, $10,000. 

Cc. F. Sands, Kirksville, Mo., will construct a 2-story gar- 
Lt Estimated cost, $15,000. W. H. Johns, 4029 Tracey St., 

ansas City, Arch. 

According to press reports the Wyeth Hardware and Man- 
ufacturing Co., St. Joseph. Mo., plans to construct a 6-story 
saddlery plant at 2nd and Faaron St. Estimated cost, $150,000. 

The Missouri, Kansas & Texas Ry. plans to construct car 
shops at Muskogee, Okla. Estimated cost, $166,000. L. F. 
Lonnbladh, Dallas, Tex., Ch. Engr. 

The Chevrolet Motor Car Co., Flint, Mich. plans to con- 
etruct an assembling plant at Ft. Worth, Tex. 


The Colorado Motor Car Co., Pueblo, Colo., plans to con- 
ro ac @ garage at 9th and Main St. Estimated cost, $20,- 


WESTERN STATES 


The contract has been awarded for the construction of a 
60x100-ft. garage and machine shop on Woodlin Ave., Chelan, 
Wash., for Hendricks & Braden. 

Yakima County plans to construct a garage at North 
Yakima, Wash. 

Harris Bros., Ritzville, Wash., plans to construct a garage 
and machine shop at Ritzville. 


The Gerlinger Motor Co., Portland, Ore., will construct a 
factory at Tacoma, Wash. 


The North Bank Railroad Co., Vancouver, Wash., plans to 
build a plant for reclaiming scrap iron, enlarge its round- 
house and purchase new machinery. Estimated cost, $20,000. 


The J. A. McEachern Co. plans to construct a shipbuilding 
plant at Astoria, Ore. W. . Clark is Mgr. 


The J. C. Braly Auto Co. plans to construct a machine shop 
at 19th and Washington St., Portland, Ore. 


Plans being prepared by Arthur G. Lindley, 310 Hollings- 
worth Bldg., Los Angeles, Calif., for garage and machine shop 
on West ercadway Glendale, Calif., for E. Brockman, 1102 
West Broadway, lendale. 


Plans are being prepared for the construction of a factory 
on Boyle Ave., Laguna Beach, Calif., for the Cochise Ma- 
chine +» 405 Aliso St., Los Angeles. 


The contract has been awarded for the construction of a 
1-story factory at Folsom and Ritch S8t., San Francisco, Calif., 
for the Johnson Gear Co. 


CANADA 


Plans are being prepared by L. H. Taylor, 13 St. George St., 
Brantford, Ont., for the construction of a garage at Brantford, 
for C. J. Mitchell, 53 Darling St. Estimated cost, $20,000. 


The Stanley Steel Co., recently incorporated, will build 
2 ppee at Hamilton, Ont. E. A. Moore, New Britain, Conn., is 
res. 


The E. T. Wright Co. manufacturer of tinware, plans 
‘o coneleMct an addition to its plant on Cathcart St., Hamil- 
on, On 


Plans are being prepared for the construction of a plant at 
Harrow, Ont., for the W. Clark Canning Co., Montreal, Que. 
Estimated cost, $25,000. 


The Brown Copper and Brass Rolling Mills, Ltd., is con- 
structing a brass rod and shape mill at New Toronto, Ont. 
Estimated cost, $125,000. 


The Galbraith Co., Ltd., 
{ts plant at Owen Sound, 
E. Galbraith is Pur. Agt. 


The Renfrew Machinery Co. will rebuild its plant at Ren- 
frew, Ont., recently destroyed by fire with a loss of $100,000. 
Noted Mar. 30. 


GENERAL MANUFACTURING 


NEW ENGLAND STATES 


Plans are petal sf prepared for the construction of additions 
- the woolen mills at Franklin, N. .2., of the M. T. Stevens 
oO. 


The contract has been awarded for the construction of a 
2-story, 32x150-ft. factory at Gardner, Mass., for Nichols & 
Stone Co., manufacturer of chairs. 


The contract has been awarded for the construction of an 
addition to the plant of the Nonotuck Paper Co. on Mosher St., 
Holyoke, Mass. 


lans to install new machinery in 
nt., for the manufacture of toys. 
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The Wattaquottoc Worsted Co. plans to construct a 1- 
story, 75x180-ft. addition to its plant at Hudson, Mass. 


The Boston Duck Co., Bondsville, Mass., plans to con- 
struct a 56-story, 130x400-ft. mill at Palmer, Mass. 


The contract has been awarded for the construction of a 
4-story factory at Bridgeport, Conn., for the Holmes & Ed- 
bri a o., 874 Crescent St., Bridgeport. Estimated cost, 


The Vincent-Doyle Hat Co. contemplates rebuildin its 
poetry at Danbury, Conn., recently destroyed by fire with a 
loss of $30,000. 


MIDDLE ATLANTIC STATES 


The contract has been awarded for the construction of a 
3-story factory at 3rd and Walnut St., Niagara Falls, N. Y 


cas ne Defiance Paper Co. Estimated cost, $175,000. Noted 
an. , 
The Niagara Electrochemical Co., Niagara Falls, N. Y., 


will reconstruct the 4 buildings of its plant at Buffalo Ave. 
ape ie St., recently destroyed by fire. H. R. Carveth is 
en. Mer. 


R. Neumann & Co., Hoboken, N. J., manufacturer of leather 
goods, has acquired a site on Ferry St. on which it plans to 
build a plant. Robert T. Heitemeyer is Pres. 


The Union Terminal Cold Storage Co., 13th and Provost 
St., Jersey City, N. J., has awarded the contract for a 7- 
story addition to its plant. 


Plans are being preparce by Lee & Hewitt, Arch., 1123 
Broadway, New Yor . ¥., for 3-story factory on Union 
Ave., Paterson, N. J., for Harris Bros. Silk Co., 25 Manchester 
Ave., Paterson. Estimated cost, $20,000. 


The plant of the William F. Taubel Hosiery Co., Trenton, 
N. J., recently destroyed by fire, will be rebuilt. Contract has 
been awarded. BEstimated cost, $80,000. Noted Feb. 24. 


The Susquehanna Cut Glass Co., Altoona, Penn., will con- 
struct an addition to its plant. 


The contract has been awarded for the construction of a 
2-story factory for the Swiss Cleaners and Dyers and the 
International Bag Co., Bethlehem, Penn. Estimated cost, 


’ 


The Mt. Holly Paper Co., Mt. Holly Springs, Penn., con- 
templates an expenditure of $100,000 for improving its pliant. 


Plans are being prepared for a loom factory at North 
Wales, Penn., for L. H. Gilmer Co., 52 North 7th St., Philadel- 
phia, Penn. Estimated cost, $10,000. 


D. G. Berry, Olyphant, Penn., manufacturer of silks, will 
bulld an addition to his plant on Lincoln Ave. and Main St. 


The contract has been awarded for the construction of a 
3-story factory at Emerald St. and Allegheny Ave., Phila- 
delphia, Penn., for the Cleveland Worsted Mills, 5932 Broad- 
way. George Hodgson is Gen. Mgr. Noted Mar. 23 


The Pennsylvania Shipbuilding Co., 407 East Tulpehacker 
St., Philadelphia, Penn., plans to construct a plant on the 
Delaware River. George S. Hoell is Secy. and Treas. 


The contract has been awarded for the construction of a 
plant at Allegheny and Front St., Philadelphia, Penn., for the 
Philadelphia Tapestry Mills. Estimated cost, $15,000. 


~The Atlantic Refinery Co., Pittsburgh, Penn., has awarded 
the contract for the construction of a 12-story building on 
Duquesne Way. 


SOUTHERN STATES 


The Kessler Manufacturing Co., Salisbury, N. C., manu- 
epar bias’ of sheeting, plans to construct an addition to its 
plant. 


The P. H. Hanes Knitting Co., Winston-Salem, N. C., has 
awarded the contract for the construction of an addition to 
its plant. Estimated cost, $90,000. Noted Oct. 14. 


The Huntley Furniture Co., Winston Salem, N. C., plans to 
construct a 4-story addition to its plant. 


John D. Wylie, Lancaster, S. C.. plans to construct a knit- 
ting mill at Lancaster. Estimated cost, $25,000. 


The Star Hosiery Mills, Spartanburg, S. C., recently in- 
corporated, has awarded the contract for the construction of a 
2-story mill. Estimated cost, $50,000. Noted Mar. 23 


The Yargan Rosin and Turpentine Co., 
plans to rebuild its plants recently destroyed by fire. 
mated cost between $400,000 and $500,000. 


The Mertas Mills, manufacturer of cotton cloth, Colum- 
bus, Ga., will soon award the contract for an addition to its 
plant. Estimated cost, $275,000. 


The Grantville Cotton Mills, Grantville, Ga., contemplates 
nt erpeudinure of 335,000 for improving and enlarging its 
plant. 


The Chattanooga Aseptic Cotton Co., Chattanooga, Tenn., 
we eTE 000 its plant recently destroyed by fire with a loss 
re) ; , 


Brunswick, Ga., 
Esti- 
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The Glidden Varnish Co. has awarded the contract for the 
construction of a 4-story, 50x108-ft. factory at Cleveland, Ohio. 
Estimated cost, $80,000. Noted Feb. 24. 


H. E. Hyman has purchased a site on East 79th St., Cleve- 
land, Ohio, and plans to build a 150x160-ft. rubber factory. 


The Incandescent Lamp Works will construct an addition 
to its plant on Collamer Ave., Cleveland, Ohio. 


The contract has been awarded for the construction of a 
ig ae 45x55-ft. addition to the plant at Greenville, Ohio, of 
C. R. Patterson, manufacturer of carriages. 


The Champion Coated Paper Co. plans to build an addition 
to its plant at Hamilton, Ohio. Estimated cost, $10,000. 


The Marion Tire and Rubber Co. plans to build a plant at 
erien, Ohlo. Estimated cost, $20,000. J. Wilbur Jacoby is 
ecy. 


The Evansville Veneer Co. plans to reconstruct its plant 
at Evansville, Ind., which was recently destroyed by fire. 
Estimated cost, $10,000. 


The Olds Soap and Chemical Co., 534 West McCarty St. 
soalanapells Ind., will rebuild its plant recently destroyed by 
fire with a loss of $15,000. Charles E. Sheets is Pres. 


The contract has been awarded for the construction of a 
4-story, 80x120-ft. packing and cold-storage plant at New 
Richmond, Wis., for the Inter-County Co-operative Packing 
Co. Estimated cost, $100,000. Noted Mar. 9. 


The E. I. Du Pont de Nemours Powder Co. contemplates an 
expenditure of $225,000 for improving its Barksdale plant at 
Washburn, Wis. F. T. Beers, Gen. Supt. 


WEST OF THE MISSISSIPPI 


Plans are being prepared for a factory for the Nelson Dry 
yer as Co., Ft. Dodge, Iowa. E. O. Damon, Jr., Mason Bldg., 
re e 


The contract has been awarded for the construction of a 
4-story factory on 9th St., St. Paul, Minn., for Maendler Bros, 
42 East 3rd St., manufacturer of brushes. Estimated cost, 
$50,000. Noted Feb. 10 and Mar. 9 


The Carey Salt Co., Hutchinson, Kan., plans to construct a 
l-story, 160x200-ft. packing plant. Estimated cost, $30,000. 


Plans are being prepared by C. W. Terry, Arch., Wichita, 
Kan., for a 2-story addition to the factory of the Daniel Shoe 
Co., 415 South St., Wichita. Estimated cost, $15,000. 


Plans are being prepared by Klipstein & Rathmann, Arch., 
Chemical Bldg., St. Louis, Mo., for a 2-story factory for the 
American Manufacturing Co., 220 North 4th St., St. Louis, 
pau urectorer of cordage and bagging. Estimated cost, $25,- 


The Newark Canning Co., Newark, Ark., plans to construct 
a canning plant. 

We have been advised that the Western Gin Co. will re- 
build its plant at Seymour, Tex., which was recently destroyed 
by fire with a loss of $20,000. Noted Mar. 23. 


The American Beet Sugar Co., Denver, Colo., plans to im- 
prove its plant at Rocky Ford, Colo. Estimated cost, $75,000. 


WESTERN STATES 


The Du Pont Powder Co., Stanfield. Ore., contemplates the 
construction of a plant at Meacham, Ore. 


Press reports state that the Knight Packing Co., 474 East 
Alder St., Portland. Ore., contemplates constructing a canning 
plant at Medford, Ore. C. L. Knight is Pres. . 


The Long Fruit Products Co. has leased a 2-story factory 
at Portland, Ore., and will improve and install new machinery. 
Estimated cost, $20,000. Frank A. Long is interested. 


Plans are being prepared for the construction of a 7-story 
packing plant at Portland, Ore., for the Union Meat Co. Esti- 
mated cost, $150.000. C. C. Colt is Mer. of the company’s 
interests at Portland. 


Eugene Bosse, Salem. Ore., contemplates constructing a 
plant at Roseburg, Ore., for retting and scutting flax. 


The Sonoma Valley Canning Co. plans to construct a can- 
nery at Sonoma, Calif. Estimated cost, $20,000. TT. A. Van 
Guredy is Supt. 


The Western Meat Co., San Francisco, Calif., has awarded 
the contract for the construction of a 5-story, 75x95-ft. cold- 
storage plant at South San Francisco. 


The Foothill Orange Grove Co. plans to construct a packing 
plant at Strathmore, Calif. Estimated cost, $100,000. W. L. 
Crowe is Mgr. 


CANADA 


The Ontario Yarn Co., Markham, Ont., will construct a 
factory at Hamilton, Ont., and will be in the market for ma- 
cer estimated to cost, $20,000. J. A. Kammerer, Toronto, 
s Pres. 


The York Knitting Mills Co., 993 Queen St. W., Toronto. 
Ont.. nlans to construct a factory at Toronto. Estimated cost, 
$40,000. 


SEVUUAUUGAEUENSUNAAETEADANERNAUGGOOONOANANOONONANAUROGEEAGEALGANOEACCAUCCOSEOEOUACA CAEN gGAECCAEAEAGECAUNNECUESOUEAOGUCEOUAGHOADOOEUDOUOSUENSOUQOUGEODEEUCHOOAUGROVEDENUNCOSAOUCUEESGOOGEDEAOCOCCUAOLEGECGODUGCODUGSOCADUGSLGENENAONCAUAAOGDICCADOANNCCOOONTSCUCQONEINOGUEANGGONOODSCONDECLNNCCOEOESOEOSAREODELOESEROGEQENRORDUOTET®, 
ec 


SUPAAVANVENNULSUGUAUEALLNNELIOAUUADUSNLSLGGRAD REA NAAaET ca MU LATENT 


The Classthed Advertising section appears on pages 226, 227, 228, of this issue and 
will in future appear in the same relative position in the paper. 


DAQCDEAGANSEOUCUAAUGUGUNCUNNOGUDAUCNCASUNNUOGUEgEANNOUUDAN Sse Fe tee tare eSATA EDAEAE OO UUETUD EEA TTA VEN AAG UACEEUTAEOOEEA THO SNEEGAAD REO NESOU AHA NTVEAAGEUUEUOGEURCENEGONOQOUUOGEONEOOGOOUUCOOOANQGQOGHLALCECEOQCUOEOUGUENREOOGQOUDCUOUGQNGUQ00Q0OOUOUOERCUSOOOQHUSEMERFRUETRNERSUOQOREROOOOFOOUEGEGRED ETA UOERREOSERASTEEL ELA ERE: 


. . Price, 15 Cents 
Issued Every Thursday NEW YORK, APRIL 13, 1916 Contents, First Page 
Hill Publishing Company Advertising Index, Last Page 


Volume 44, No. 15 


Vertical Punch driven 
by 72 HP. Wagner 
Polyphase 
M ofor 


Steel 
Plate Shear 
driven by 72 H.P. 
Wagner Polyphase 
Motor 


Steel 
Plate 
Beveler 
driven by 
Tat P.Waqner 
Polyphase Motor 


Bending 
Roll driven 
by 10 4.P. Wagner 
Polyphase Motor 


PutyourMotorDrive 


problems up to us, as 
AC. Specialist 


-_ oS aa? Re 2 — . 
Wagner Electric Manuiacturing Company, Saint Louis 


WAV WEE OA NEe 


y Buying—AMERICAN y ACHINIS T—WNection Vol. 44, No, 1) 


| Delivery 
Hy | 
| } 
1 | 
; i 
if — 
ah | S| Bee eoaae 
| 
| | 
] 
{ | 
| 
Wy | 
i 
| - Cath "ier Oitt ewes 
|| | r a sata Wk = 
| k 
| 36-In. Heavy Lathe wiih boring tailstock. 
d worm wheel giving a 
i All Stee] Gears through worm and worm y g e 
| , ine. 7 mean 
} Lathes are equipped throughout with smooth motion for boring i tata 
i . ; two levers, four feeds can be o 
| steel gears and are driven by 20-hp. Those levers 
motors. Rear end of spindle is provided ne Ser ee ae And ties 
with a special thrust bearing of heavy ae a Kh cscs nogition: 
| construction to take the end thrust due to are always ina 
| boring large holes. Supports for bac and Boring 
} am 


| Boring Tailstock 


The boring ram js forged steel 6-in. 
square, and has a very long bearing in the 
tailstock. ‘The ram feed is driven from 
the feed shaft, at the rear of the bed. 


A steady rest is provided to support 
the shell or other work. There is also fur- 
nished a special rest to support the end 
of the boring ram. This rest moves along 
the bed with the ram as it feeds. 
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VOLUME 44 APRIL 13, 1916 NUMBER 15 
WITH PRINCIPAL ARTICLES SUMMARIZED 
AUTOMATIC DOUBLE-SPINDLE SURFACE GRINDER 617 TURNING THE INSIDE EDGE OF A SCALE CASE 635 


The machine described in this article is not merely a 
double-end grinder, but is fitted with two separate 
spindles and other mechanism that make it in reality 
two distinct machines on a single base. The construc- 
tion permits independent Cperencn by two operators in 
addition to saving space. he design was developed by 
a sho engineering staff accustomed to high-grade 
precision work and possesses many features of sugges- 
tive value. AMERICAN MACHINIST, Vol. 44 


By E. V. Thomas AMERICAN MACHINIST, Vol. 44 


PRECISION GAGE-MAKING WORK 635 
By Gustave A. Remacle 


The common form of snap gage is covered in this arti- 

cle both from the design and the manufacturing points 

of view. The details of the methods of grinding are 

complete and are pea NRL Le ractical experience. 

LIMITING IMPROVEMENTS IN THE SMALL SHOP 619 RICA ACHINIST, Vol. 44 
By John H. Van Deventer 


Most shop proprietors have had experiences with in- 
ventors, and for the most part such experiences have 
been costly. In this article the stories of two small- 
shop characters are related in both an entertaining and 
an instructive way. The morals drawn may save some 
future disbursements of the kind that never brings re- 


CHART FOR RATIOS FOR SPEEDS IN GEOMETRIC 
PROGRESSION 637 
By A. Lewis Jenkins 


An analysis is made of the problem of obtaining 
geometric progression for the speeds of cone-type ma- 


sults. AMERICAN MACHINIST, Vol. 44 chine tools. mpirical formulas are developed, and an 
alignment onete A eueniahed ey which it is an onny 

FACTORY WASTES AND REMEDIES 620 tone ative Pn AMERICAN MACHINIOT t pe ot 
By F. E. Merriam AMERICAN MACHINIST, Vol. 44 T, Vol. 4 
PUNCHES AND DIES FOR A DOOR-HANGER CAR- THE BEST WAY TO MAKE CORES AND PRINTS 640 
RIAGE €22 By J. J. Eyre AMERICAN MACHINIST, Vol. 44 


By Robert Mawson 


Piercing and blanking, embossing, end-plercing and 
trimming punches and dies are described in detail in 
this article, with production records that may be an ald 
in establishing good commercial practice. 

AMERICAN MACHINIST, Vol. 44 


DIES FOR MAKING A PRESSED-BRASS HAME BALL 641 
By Ernest A. Walters 


In the manufacture of this standard product prac- 
tical and advanced use of blanking, cupping, drawing 
and bulging dies is followed. Of particular Interest are 


GRINDING WHEEL SELECTION 624 the details of the bulging dies, with the best employ- 
By Robert J. Spence ment of which only a few machinists are thorou hiy 
The usual elaborate list of grinding wheels for various familiar. AMERICAN MACHINIST, Vol. 44 


classes of work is greatly simplified, and the combina- 

tions suggested are based on experience that has re- 

sulted in good service under ordinary conditions. 
AMERICAN MACHINIST, Vol. 44 


MULTIPLE MILLING JIG 642 
By E. A. Thanton AMERICAN MACHINIST, Vol. 44 


SPECIAL DIPPING FIXTURE FOR HEAT-TREATING 


CRANKSHAFTS 624 FURNACE AND OIL-BURNER PLANS 6438 
By E. V. Thomas AMERICAN MACHINIST, Vol. 44 By Louis D. Peik AMERICAN MACHINIST, Vol. 44 
MANUFACTURING 12-IN. SHRAPNEL—III 625 


SPLINE-MILLING FIXTURES 643 
By Robert Mawson 


In this installment of the series on the 12-in. shrapnel 
the manufacturing operations are brought up to the 
final loading and shipment. These operations Include 
machining the adapter, diaphragm, adapter bottom, 
adapter plug and powder tube. The production time, 
fixtures and special methods employed are described 
in detail and fully illustrated. 

AMERICAN MACHINIST, Vol. 44 


By W. 8. Wright 


With the rush of gun work a new fleld of usefulness 
has opened up for the spline miller. The possibilities 
of high production under practically automatic condi- 
tions are great when proper fixtures are utilized. The 
fixtures described in detail in this article represent 
typical types and Sonne a Renee. idea of practical 
design. AMERICAN MACHINIST, Vol. 44 


LIGHT COLORING FOR LARGE MACHINE TOOLS 630 
By J. C. Austin AMERICAN MACHINIST, Vol. 44 


LETTERS FROM PRACTICAL MEN 645 


A Continuous Milling Fixture—Extended Tool Post for 
Crankshaft Turning—Portable Power Plant and Coun- 
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Golden Rule is the Law of Success’ 


By ELBERT H. Gary 
Chairman of the Board, United States Steel Corporation 
*Erxtracted from a recent address 


“But after all differences are adjusted, the 
nations now or to be engaged in this co- 
lossal conflict, though terribly crippled, 
will take a new start and in many re- 
spects a new course, and will begin im- 
mediately to build on a better and firmer 
and more permanent basis for success 
and high achievement in everything that 
adds to national wealth, power, ener 
and enterprise. 


“These nations will not remain inactive 
or despondent or indifferent. 


‘‘We shall see the most active and per- 
sistent efforts to rebuild and extend and 
to succeed in the international race for 
supremacy that the world has ever wit- 
nessed. 


‘From adversity will come greater pros- 
perity than ever before. From necessity 
will spring thought and study and effort 
that will enable the survivors to reach 
greater heights of success than has been 
supposed to be within the reach of hu- 
mankind. 


‘‘Now, what should the United States pre- 
pare for? If we conduct our affairs prop- 
erly, if we make the most of our oppor- 


tunities, if we cooperate with one an- 


other, if the government and governmen- 
tal agencies and the business people are 
allies one with the other, we shall become 
stronger and richer and more potential in 
our influence, and we shall be able to 
take a place in the van of nations, pro- 
gressing toward results more satisfactory 
than ever before. 


‘“‘Assuredly we may build our hopes and 
expectations on the opportunities which 
this country offers. 


“It seems to me at this moment the out- 
look for improvement in our lines of ac- 
tivity are better than they have been for 
more than a year. This is undoubtedly 
in part the result of increased exporta- 
tions at fair prices, due to the European 
wars, but in my opinion also because of a 
change in sentiment toward business, 
which now seems apparent. 


‘“‘Now the time is come when the business 
man, even if he represents large interests, 
may speak frankly and freely about any 
of the important questions which affect 
him or those whom he represents. 


‘‘When and while our attitude and con- 
duct are above reproach, others will be 
willing to heed what we may say concern- 
ing any question in which they or we may 
be interested. 


“The captain of industry is again to be 
popular in the United States and this 
has been brought about by the effort of 
business men to satisfy the public in re- 
gard to their reasonable demands. 


“The individual, or aggregation of indi- 
viduals, or the nation, whose standard of 
conduct conforms to the golden rule will 
on the average secure the largest pecu- 
Miary success. 


“The clouds of distress, suspicion and 
hostility are breaking. In the rift we may 
see the sunlight of better things and bet- 
ter conditions.” 
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Automatic Double-Spindle Surface 


SYNOPSIS—This machine is not merely a 
double-end grinder, but it is fitted with two sep- 
arate spindles and other mechanism that make it 
in reality two distinct machines on a single base. 
This construction gives a@ minimum of floor space 
covered and at the same time allows two operators 
to work independently of each other. 


To be successful, a machine must be designed with the 
thought of the work it has to do, the way a workman 
will use it and the eave with which the various parts 
can be manufactured. Of course, there are other things 
to keep in mind; 
but the three 
mentioned are ex- 
tremely im por- 
tant, and one or 
the other is fre- 
quently overlooked 
by desiymers with- 
out practical or 
shop experience. 
The grinder de- 
scribed in this ar- 
ticle is the product 
of a shop engi- 
neering staff ac- 
customed to mak- 
ing precision 
vayes, dies, jigs 
and fixtures of all 
kinds where ac- 
curacy is essential. 
At the outset it 
was realized that, 
owing to the num- 
erous adjustments, 
a universal type of 
machine was not 
desirable for very 
accurate work. For 
this reason some- 
thing along the lines of the plain surface grinder was 
decided upon. The average toolroom is unusually crowded 
for space, so for both toolroom and manufacturing pur- 
poses the grinder is of the duplex type, carrying two 
distinct machines cn a single base. Made in this way, 
it embodies the advantages of two separate machines. 

This grinder, which is shown in Fig. 1, is the design 
of the Grayson Tool and Manufacturing Co., Indian- 
apolis, Ind. Briefly stated, the main features are ample 
weight and proportions to give the required rigidity, 
lon+ knee bearing on the column, automatic and hand 
feeds, protected bearings throuchout, ample table stroke, 
separate grinding spindles, cushioned table stops to avoid 
communicating jar to the opposite side, convenient group- 
ing of handles and levers, special wheel-changing sleeves, 
wipers on all slides and an effective oiling system. The 
various controlling levers are as follows: A is for 
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FIG. 1. AUTOMATIC DUPLEX SURFACE GRINDER 


Grinder 


hand crossfeed; B, fine hand crossfeed; C, handwheel for 
elevating screw; D, neutral lever; HE, feed-change lever; 
F’, feed-clutch lever. 

A single spindle for a double grinder of the type shown 
is not desirable, for the reason that one operator fre- 
quently has to stop his wheel while the other operator is 
working. This item alone is considerable; but add to 
this the fact that a bump or a jar on one end of the 
spindle is almost certain to affect the grinding on the 
other, and the idea of a single spindle at once becomes 
untenable where accurate work is required. 

By referring to Fig. 2, where the spindle construction 
is shown in detail, the way the idea has been carried out 
is evident at once. 
The two spindles 
are duplicates. On 
one end they carry 
the grinding 
wheel and on the 
other a _ grooved 
pulley, from 
which the feeding 
mechanism is 
driven by means 
of a round belt 
working on the in- 
side of the col- 
umn. The spindle 
itself is of tool 
steel, hardened 
and ground, and 
runs in phosphor- 
bronze _ bearings. 
Oil reservoirs are 
provided under- 
neath the _ bear- 
ings, from which 
oil is fed by wip- 
ers in direct con- 
tact with the spin- 
dle. The spindle 
itself is so made 
that it may be 
ground all over, as there is not a thread on the outside 
of it. The only threads are internal ones in the spindle 
ends. The adjusting collars are carried on a threaded 
sleeve that is shrunk on the spindle after it is ground. 
Both spindles have taper bearings at cach end, these 
tapers being of uniform angle. - 

The thrust collars are hardened and ground steel, 
and the bearing dust caps are provided with felt washers. 
The bearings are long enough, and the adjusting col- 
lars are suitably placed, so that play may be taken up 
and still have a cool-running spindle. A feature is that 
all grinding wheels are carried: on 114-in, sleeves, shoul- 
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dered and threaded for a locknut. These sleeves accur- 


ately fit the tapered end of the spindle, so that special or 
formed wheels may be used at any time without the nec- 
essity of re-dressing each time. -A-number of extra sleeves 
are furnished with each machine. 
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A special spindle attachment is also provided for 
carrying a smaller wheel than the usual run. This 
attachment fits the end of the spindle and will hold 
wheels ¥ in. or less in thickness and 3 in. in diameter. 
With a wheel of the size mentioned, slots 3% in. may be 
ground out. From these small wheels others up to 34x8 
in. may be used. The countershaft has three speeds, 
so that a 3-in. wheel may be run at 4,300 r.p.m., a 51%4- 


Spindle ‘ 
Attachment | 
for small 

Wheel 


FIG. 2. DETAIL OF SPINDLE CONSTRUCTION 
in. wheel at 3,200 r.p.m. and an 8-in. wheel at 2,150 
r.p.m. This gives very closely the right number of feet 
per minute of peripheral speed. The countershaft may 
be stopped for each spindle without interfering with the 
other in any way. 

The arrangement of the principal parts of the feeding 
mechanism is eraphically shown in Fig. 3. The round 
belts leading down from the ends of each spindle are 
easily seen. From the round belt the power is transmitted 
to a cross-shaft and worm. This worm meshes with a 
worm gear on a vertical shaft. The worm and worm 
gear are hardened and run in oil. A neutral clutch 
lever throws out the entire automatic feed when desired. 
Other clutches are provided for throwing either table 
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traverse or crossfeed in or out. The table automatic 


traverse is regulated by adjustable stops, which are cush- 
ioned to prevent the jar of the reverse from being com- 
municated to the other parts of the machine. 

There are ten changes of crossfeed available, regulated 
by a stationary and a movable dog on a perforated disk 
in front of the knee. 
are provided : 


For hand crossfeeding, two means 
One is by direct crossfeed screw turning, 


- ¥ 


SURFACE GRINDER 


with a ball crank, and the other—for fine work—is by 
a peared handwheel that gives an extremely fine feed. 
The crossfeed and elevating screws are provided with dials 
graduated to read in thousandths, for convenient setting. 
The table has long way guards bolted to each end to 
protect the bearing surfaces. These, as well as all other 
sliding surfaces, are fitted with wipers to prevent grit 
from damaging them. 

The knee supporting the table and mechanism is made 
especially heavy and rigid, with unusually long bearings 
on the column. The elevating screw has _ ball-bearing 
thrust and felt wipers. A convenient handwheel, angling 
out from the knee, affords an easy means of elevation 
without unnecessary stooping on the part of the 
operator. 


MACHINE SPECIFICATIONS 


The main specifications of the machine follow: Spin- 
dies, each 1414 in. over all; greatest spindle diameter. 
114 in.; smallest spindle diameter, 7% in., at inner end: 
front taper bearing, 334 in. long; rear taper bearing. 
214 in. long; regular wheel sleeves, 114 in. in diameter 
where wheel goes on; spindle pulleys, 1-in. bore, 24% in. 
in diameter and 1}4 in. between flanges; maximum dis- 
tance from top of table to center of spindle, 14114 in.: 
width of table, 7 in.; table traverse, 18 in. with hand 
or automatic feed; crossfeed, 614 in.; table T-slots, 14 
in. wide; ten crossfeeds ranging from 0.025 to 0.250 in. ; 
three spindle speeds, 2,150, 3,200 and 4,300 r.p.m., in- 
tended for 8-, 514- and 3-in. wheels respectively ; elevating 
screw, 114 in. diameter; column ways, 24% in. long: 
knee bearing on column, 1314 in.; base of machine, 24x 
35 in.; outspread of levers, handles and all, 6x5% ft.: 
height over all, 50 in.; weight, about 1,200 Ib. 


& 


The Sensitiveness of the Human Eye and its ability to 
distinzuish color were made the subject of an interesting 
experiment by Professor Nichols, of Cornell University. 
Ninety-two different shades of blue were placed before 54 
observers, and the general average for placing these shades 
in proper relation was over 95 per cent. 
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Limiting Improvements in the 
Small Shop 


By JouHn H. Van DEVENTER 


SYNOPSIS—Dave Hope tells of the small-shop 
experiences of two of his acquaintances. One of 
them was a “stick-tn-the-mud” who became a Cap- 
tain of Industry; the other, a brilliant but erratic 
individual, finished up as he began—in a nut fac- 
tory. This article explains why some of us are 
not millionaires. 


“No, sir! It’s a very promising machine, but I don’t 
want to make it.” 

Dave Hope was delivering this ultimatum to a young 
mechanic and inventor who had worked out an ingen- 
ious device and wanted Dave to manufacture it. The lad 
had brought for inspection a working model that was beau- 
tifully finished and that went through its motions in 
such an unusual yet precise way that no real mechanic 
could have examined it without being interested. In 
fact, the interest that Dave had displayed and the way 
that he had fingered the model had raised the inventor’s 
hopes to a high point, and his keen disappointment at 
the final decision was evident. 

“I’m too much of a mechanic to manufacture a ma- 
chine of that kind, or in fact to manufacture anything 
at all,” said Dave, taking note of the young man’s feelings. 
“That is why I stick to contract work and to making ex- 
perimental machines to order. No machine that I could 
manufacture would ever suit me, and I should be adding 
and improving all the time, which would be fatal to the 
finances.” 

“If a good mechanic won’t manufacture a good ma- 
chine, who is a fellow to go to?” asked the inventor 
despondently, reaching for his model. 

“Wait a bit—don’t go yet,” said Dave. “I want to 
tell you about Jones and Jenks; perhaps it may help 
to answer your question. 


ALBERT JONES, THE NATURAL IMPROVER 


“Albert Jones was one of the smartest mechanics that 
ever lived. It came natural to him to improve things, 
and when he was in a shop he was alwavs suggesting 
better ways of doing things. At night he’d spend his 
spare time thinking up new machines and making sketches 
of them, just for fun, throwing them away after they 
were all completed. 

“Al got a job as ‘improver’ in a big shop. He was 
right at home at this work and made himself valuable. 
One day, perhaps, he’d be figuring a new way to chuck 
pistons and the next be sketching up an attachment to 
convert a drilling machine into a die sinker. Variety 
was his spice of life, and he never had to do the same 
thing twice. 

“A man who lived as quietly and got as good pay as 
Al did couldn’t help but save money, and after a few 
years he had a lump salted away so big that it bothered 
him to decide what he ought to do with it. Finally, 
he concluded to open a shop of his own and start manu- 
facturing. 


“The day after he had arrived at this decision he was 
called into the blacksmith department to scheme some 
way of keeping nuts from bouncing off the helve-hammer 
bolts and to prevent the bolts themselves from breaking. 
He sat up until 3 a.m. the next morning, scheming and 
sketching and scratching his head, and finally invented 
a shock-absorbing locknut. The following day he i 
his job and filed a patent application. 

“That locknut was the best thing of its kind that ever 
was. It would hang on like a suffragette, and its shock- 
absorbing qualities were without equal. A mighty good 
thing to start a manufacturing business on, was that 
nut, because it could be made in three operations by the 
crudest kind of help and sold for a price that was an 
inducement, even if it hadn’t had such good qualities 
besides. 


AL Gets Busy witH Patent Lock Nuts 


“Al had his plant going two months before the patent 
was issued and was forced to add a couple of men every 
week to keep up with the demand of a public that was 
hungry for shock-absorbing locknuts. In six months he 
had designed and built special machines that would turn 
the nuts out almost as fast as a boy could carry them 
away. Things looked very rosy indeed for Al—to an 
outsider. 

“There was one big defect in it from his point of 
view—the thing couldn’t be improved upon. It was so 
simple and perfect that nothing in that line could be any 
better. An ordinary man would have been very well 
pleased at such a state of things, but not Al. All of the 
inventiveness and ingenuity in his system was corked 
up, so to speak, and was building up a pressure that 
was bound in time to blow the cork out—that cork being 
the shock-absorbing locknut! He began to detest the 
sight of one. ‘Why should a man with brains tie him- 
self up for life to a dinky one-piece contraption like 
that?’ he would ask himself. Then he would lay off 
for the rest of the day, go back to his room, put his 
stocking-clad feet on the radiator and dream of com- 
plicated mechanical stunts that would make an ordinary 
man dizzy to think about. 


WILLIAM JENKS Parts witt TeN THovusaNp PLUNKS 


“Al was a man who had to act quickly when an idea 
struck him, so he sold out his shock-absorbing nut busi- 
ness to a boob by the name of William Jenks, who had 
as much inventive ingenuity as an Eskimo’s totem pole, 
but who seemed perfectly satisfied to give $10,000 for a 
business worth five times as much. Then our inventive 
friend turned himself loose again like a colt in a pasture 
and began to put lines on paper and take a fresh interest 
in life. 

“The result of his mental cyclone was a patented ad- 
justable universal reamer that had a range of something 
like an inch in diameter for one tool as against the ordi- 
nary range of adjustment which begins with a decimal 
point followed by a naught. Where the locknut had 
been but a one-piece article, this tool had 37 parts, not 
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counting the screws, and therefore looked 37 times as 
good to Al, who saw plenty of opportunity for improve- 
ments and evenings filled with enjoyable mechanical 
meditation. 

“It took considerably longer to put the reamer on a 
paying basis than it had to make a go of the locknut. 
In fact, it cost Al so much money to start things and 
improve them a bit that he was forced to take in a part- 
ner—a mean man of money without high - mechanical 
ideals, whose motto was, ‘Let well enough alone!’ Of 
course, Al couldn’t work in harmony with a dub of this 
kind, so in a year he sold his interest to the dub for 
$5,000 and breathed freely once more. 


A VERTICAL LATHE FoR SHAFT TuRNING 


“The next venture of friend Al was a duplex lathe that 
would turn two shafts at once and which, to save room, 
stood in a vertical position instead of horizontal. Al 
said that, while there were a number of vertical machines 
for chuck work, the vertical center-work field needed 
considerable improving. He produced a design that had 
several original features, one of them being the feed 
screw that was exactly in the center of the tool carriage, 
this latter sliding within the body of the lathe, a pair 
of headstocks and tailstocks being arranged on each side. 
He had quite a bit of fun improving this machine, espe- 
cially in getting oil to stay in the vertical headstock 
bearings. By the time the sheriff came to the rescue 
and the last balance sheet was struck, Al came away with 
$2,500 and a sense of relief at the prospect of tackling 
something new. 

. “One of his friends told him that if he wanted a chance 
to let loose the full power of his wonderful improving 
ability he should get into the automatic game, where 
there was. a chance to pull off something big. This 
sounded pretty good to Al; but $2,500 wasn’t enough to 
break into the automatic game with, so he decided not 
to manufacture the machine, but to design one and get 
somebody else to build it. 

“He had considerable trouble with his landlady, who 
insisted on getting into his room once a week to pick the 
papers off the floor, she being afraid to let them accum- 
ulate for a longer time than that because of the fire- 
insurance policy. This upset the inventing process bad- 
ly, Al needing one or two days after each weekly clean-up 
to get the papers back on the floor again in their proper 
order. In spite of this, after a year of scheming and 
scratching he had an automatie machine that had more 
improved features than anything made before. It wasn’t 
hard to get a patent on such an original batch of im- 
provements, and a few months later, armed with. official 
documents from Washington, Al started out to find a 


builder. 


FINDING A BUILDER FOR THE SUPERAUTOMATIC 


“He called on a man in the automatic business and 
explained in detail how superior the Jones superauto- 
matic was to the machine produced by the company. He 
not only told it, but proved it, convincing the engineers 
and experts who were called in to examine the plans. Evi- 
dently, the Jones superautomatic would be a clean sweep! 
Al was told to leave his plans and to call again in a 
week. 

“He was received very cordially by the president. ‘My 
dear Mr. Jones,’ said this gentleman, ‘we will offer you 
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an exceptional contract for your invention. We wish the 
exclusive right to this and all improvements that you 
may make and in return will pay you a royalty of $500 
per machine. At this extraordinary figure we will ex- 
pect you to act as consulting engineer and give a portion 
of your time to improving this device. Sign here on 
the bottom line!’ 

“TI hardly need to say that Al signed. The Seen: 
words about ‘improving’ were even a stronger inducement 
than the $500 per. 

“For several weeks the inventor of the Jones super- 
automatic lived in the clouds. He worked out all sorts 
of further improvements and turned them over to the 
company, which seemed to be rather slow in getting 
started on the first machine. 

“After six months passed in the same way, our friend 
began to be worried, especially as he was no longer ad- 
mitted to the plant. He lay in wait for the president 
one day and accused him of not hving up to his con- 
tract. ‘My man,’ said this individual, ‘go back and read 
your contract. We agreed to give you a royalty of $500 
for each machine built and so far have lived up to your 
agreement absolutely.’ 

“What the president of the company had really done 
was to get Al out of the automatic field, where he would 
have been a dangerous man. His endless improvements 
would have kept things in an everlasting state of change. 
just as the man who finds out how to turn lead into gold 
will make a lot of trouble for everybody, including him- 
self. 


AL JONES GETs A GOVERNMENT POSITION 


“The last I heard of Al Jones was that he had a Gov- 
ernment position with board and lodging, but no pay. 
He was engaged in making chalk marks on the floor of 
the harmless ward; and when a visitor to the asylum 
asked him what he was drawing, hed say it was an im- 
proved automatic automatic-machine-making machine! 

“As time went on, the asvlum got to be overcrowded 
and a new building badly needed. Nothing could be done 
by the state, however, owing to the high cost of legislators, 
and it remained for a public-spirited Captain of Industry 
to donate two or three millions for the purpose. Rather 
a coincidence it was that this money to build a home 
for harmless nuts should have come from manufacturing 
shock-absorbing locknuts! But then William’ Jenks, 
who gave it, although a boob, was a good-hearted sort 
of chap.” | 

Dave paused a moment and then continued with spe- 
cifie advice to the young inventor. “Now, if vou want 
to make a success of your machine, find some man with 
money, but without ideas, to get back of it and push it.” 

Factory Wastes and Remedies 
By F. BE. Merriam 


In most factories there are many wastes and_ losses 
that are usually preventable by the exercise of care and 
vigance. A number of the most common are here given. 
together with simple remedies that have been found 
effective. 

Sweepings, waste paper, soiled wiping waste, etc., are 
generally considered a nuisance and source of expense. 
though many factories arc finding them a source of 
profit. Sweepings from machine shops contain babbitt, 
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brass, copper and other valuable mcials in addition to 
soiled wiping waste and materials that can be segregated 
and sold. The metals can be separated from the other 
materials and one another by machinery and hand pick- 
ing; the waste paper can be picked out and baled and the 
soiled wiping waste cleaned for further use. 

To handle the soiled wiping waste at a profit requires 
organization and systematic methods. The most effective 
manner is to have the used waste placed in suitable recep- 
tacles and regularly gathered, washed and redistributed. 
The sweepers should place in the receptacles all waste 
found on the floor. During the reclaiming process some 
oil will be saved, which is good enough for rough pur- 
poses, although it contains different kinds of oil besides 
a considerable amount of grit. Wiping towels instead 
of waste are often productive of saving, since all the 

towels can be easily recovered, while it is difficult to re- 
claim over 50 per cent. of the waste. Wiping towels can- 
not replace waste universaliv; but wherever suitable, they 
are economical. 


WoopEN BARRELS WASTE OIL 


The ordinary methods of handling oil are inefficient 
and productive of considerable losses, even in small fac- 
tories. The trouble originates with the wooden barrels 
in which oil is shipped and stored, since they frequently 
leak, even when new. This leakage increases and con- 
tinues as long as any oil remains in the barrel. Every 
time oil is drawn, some escapes, owing to dripping and 
often to overflowing. Some waste there will be even 
with the best of apparatus and arrangements; but it will 
be very small, if proper equipment is selected. 

Proper oil-handling equipment will consist of tank cars 
or steel barrels for shipping and steel tanks or barrels 
for storage, together with pipe lines, pumps, etc., for 
distribution. ‘The quantity of apparatus required depends 
upon conditions. Where the quantity of oil handled and 
the distance is considerable, economy requires pipe lines 
and pumps, since they save handling, expedite conveying 
and prevent losses. 

The ordinary method of filling oil cans, or oilers, is 
a source of loss, on account of the quantity spilled each 
time and the frequency with which the oilers need 
refilling. With a pump and funnel there is almost a 
certainty of overflowing the oiler; and while some oil 
runs back into the reservoir, another and considerable 
portion remains to be wiped off with waste, thus forming 
a complete loss. The portion that runs back into the 
reservoir is a source of inefficiency, since it collects dust 
and dirt, thus contaminating the oil and providing future 
bearing trouble. 

This source of loss can be prevented by the use of a 
tank with a pump that automatically prevents overflowing 
by “bypassing” the oil to the reservoir after a definite 
amount is in the oiler. Such equipment, while more 
expensive than that ordinarily used, justifies the extra 
cost. 


HANDLING OF LUBRICATING OILS 


In the case of lubricating oils there is usually a con- 
siderable loss connected with the oiling of machinery, on 
account of the careless manner of filling oi] holes and oil 
cups. It is not uncommon to allow them to overflow, 
regardless of the fact that such an excess serves no purpose 
except to increase the oil consumption. Poorly fitted 
bearings permit the oil to waste away, saturating the 
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floor and everything else near-by. Such a condition is 
wasteful, not only in the matter of oil, but of belting and 
other equipment that it ruins, besides creating disagree- 
able surroundings for the workmen. This wasted oil 
also causes dust and dirt to collect, causing more rapid 
wear of the machinery. Sometimes the workmen are 
allowed to clean their hands with oil, in spite of the 
fact that a suitable soap is cheaper and more satisfactory. 

Economies may. often be effected by a careful study of 
the cutting fluids. Not infrequently, equally good 
results are secured with a water solution of some cutting 
compound, as compared with oil, since for many purposes 
it possesses sufficient lubricating properties and, of course, 
is much more cooling. Any substitution, however, 
should not be made without a thorough knowledge of 
the situation and after careful experiments, since a great 
deal of harm may be done by premature changes, not 
only to the product, but also by creating prejudice against 
any improvement. On the other hand, a more expensive 
fluid may be more economical, on account of decreased 
tool wear, as well as of the wear of the machine, and an 
improved product. As a case in point, I have in mind a 
number of turret lathes that had been running on soda 
water solution, as a cutting fluid, costing about 1c. per 
gal. After this solution had been in use for some time, 
it was found that the machinery had deteriorated consid- 
erably, owing to wear caused by soda being deposited on 
the moving parts. This soda acted as an abrasive, bring- 
ing about the rapid impairment of the machinery and 
increasing the difficulty of handling. A cutting-compound 
solution costing about 2'4c. per gal. was substituted, 
the wear decreased, and the finish of the product im- 
proved. Sometimes it is necessary to go even farther and 
use a high-grade cutting oil, as is done in the case of 
automatic machines, 


EXTRACTING AND RECLAIMING OILS 


There is a loss connected with machines using cutting 
oils, unless the oil is extracted from the chips. This sav- 
ing will be worth while even in the case of such an inex- 
pensive fluid as kerosene, since there will be at least 
1 gal. of oi) recoverable in 140 Ib. of chips as they are 
found in the pan of the machine. A lathe working on 
3-in. diameter steel will easily make 2,000 Ib. of chips 
per day and will thus make possible the recovery of 
about $1.0 worth of oil. In the case of a regular cutting 
oil there will be several times as much oil in the chips, 
and the saving will then be considerably more, on account 
of the greater value of the fluid. The only machinery 
necessary is a plain centrifugal oi] separator, which is 
comparatively inexpensive. 

Many times there are wastes of tool steel that can be 
prevented by systematic study. A common mistake is to 
employ an improper grade of steel. This sometimes 
occurs because the grade chosen is more easily heat- 
treated than the more economical one, and money is 
thus continually being dissipated because of application in 
the wrong place. This loss is not entirely confined to the 
use of a too high-grade steel, but frequently to the use of 
too low a qualitv. <A well-known example is high-speed 
steel for die parts, in place of less expensive carbon steel. 
What is true in the case just cited apphes even with more 
simple tools. Sometimes tool steel is used for a machine 
part where a properly heat-treated piece of machine steel 
would give equal, if not superior, results. 
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_ Punches and Dies for a Door- 
Hanger Carriage 


By RosBert Mawson 


SYNOPSIS—In this article are shown the 
. punches and dies used on the first four operations 
- in manufacturing the crossbar of a door-hanger 
carriage. Eight operations are required, of which 
those described in this article are mercing and 
blanking, embossing, piercing end holes and trim- 
ming. 


The carriage is part of the equipment made bv the 
McCabe Hanger Manufacturing Co., New York City, and 
is used on various types of door hangers. A view of an 
assembled carriage is given in Fig. 1. It is composed 
of the crossbar, the making of which is here described, 
four cones each having a set of balls, four wheels and 
the uniting rivets. The overall width of the assembled 
wheels is held to a limit of 0.005 in., which denotes the 
high-grade work obtained with these tools. 

In manufacturing the crossbar plates the first opera- 
tion 1s piercing and blanking. The tools for this opera- 
tion are designed with stops that enable the steel strip, 
which has been previously cut to the correct width, to 
be fed against one of the stops. The punch, being forced 
down, pierces the first plate. The stop is then pulled 
out and the second stop pushed back. The punch is 
again forced down with the press and pierces the second 
plate. 

The two stops are then drawn back, and the plate is 
pushed against the stop at the rear end of the die. The 
punch, forced down with the machine, cuts off the first 
blank that was pierced. The operation is then continued. 


One stroke of the machine thus pierces two blanks and 
cuts off another. 

The next tools in the sequence are those for embossing. 
The plate is pushed against a stop, and the depressions 
are formed with the tools shown. The holes at the ends 
are pierced, and it will be noticed that one of them is 
made larger than the other. This enables the two plates 
to be assembled as will be described in a later article. 

The last tool illustrated is for trimming the blank. 
The piece is fed under the stripper plate against a locating 
stop, and the punch, which is made with a similar contour 
to that desired for the plate, is fed down on the stock and 
the operation performed. By examining Figs. 6 and 8 on 
the opposite page it will be seen that the blank is rect- 
angular in shape until this trimming operation is reached, 
when it is formed to a contour having rounded ends and 
a connecting web slightly narrower than the rounded ends. 


FIG. 9. TRIMMING PUNCH AND DIE 


PUNCHES AND DIES USED IN MANUFACTURING VARIOUS ELEMENTS OF A DOOR-HANGER CARRIAGE, 
WITH THE WORK SHOWN IN POSITION 


FIGS. 3 AND 3-A 

Operations—Piercing and cutting off blank, Fig. 9. The 
stock, which has been cut to width, is fed under the stripper 
and is first pierced. It is then fed to the next position, ob- 
tained by the second stop. The punch is caused to descend, 
and the second blank is pierced. The stock is pushed in 
again and the third blank pierced. The fourth position, de- 
termined by the stop at the rear, Is obtained, and the punch, 
descending, cuts off the blank to length. 


FIGS. 5 AND 5-A 


Operation—Embossing the blank, as shown in Fig. 4. The 
blank Is located against the strips at nd and the rear. 


~The punch is then caused to descend, and the cup shape is 


embossed. 
FIGS. 7 AND 7-A 
Operation—Piercing end holes, as illustrated in Fig. 6. The 
blank is located in steel recesses, into which the embossed 
part fits. With the descent of the punch, the holes are pierced 
at each end through the center of the embossed recess. 


FIGS, 9 AND 9-A 
Operation—Trimming the blank to the contour seen in 
Fig. 8 The blank is pushed in from the end against the 
locating stop. The punch, which is made to the desired form, 
is forced down into the die, trimming the blank to the correct 
shape. 
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Grinding Wheel Selection 


By Rospert J. SPENCE 


The occasional discovery of better combinations of 
‘rains for grinding wheels makes the revision of the 
-rinding-wheel list from time to time practical, but not 
absolutely necessary. The old lst of Norton wheels 
J, K, Land M, 24 combination, for ordinary machine-shop 
work, as used on Norton plain grinders, is just as effi- 
cacious today as it was 10 years ago. 

In fact, in the small shop, where work to be ground 
comes to the grinder in small lots, 1t is not advisable to 
depart from the old hst. A+ continuous changing from 
one wheel to another to satisfy grinding conditions to a 
minute degree loses more time in changing wheels and 
wear of wheel in re-truing than would be lost in the use 
of a wheel not in absolute harmony with the list em- 
ployed by the automobile manufacturer who has a large 
variety of whecls, The old list was as follows: 

Wheels for diameters under + in.: Soft steel—M, 2! 
combination alundum: hardened steel—K, 24 combination 
alundum; cast iron—K, 24 combination alundum; bronze 
—M, 24 combination alundum. 

Wheels for diameters above 4 in.: Soft steel—L, 24 
combination alundum; hardened steel—J, 24 combina- 
tion alundum; cast iron—J, 24 combination alundum ; 
bronze—L, 24 combination alundum. 

However, by reason of the constantly increasing de- 
mand for greater output from grinders in the automobile 
industry and in munitions works a new list of grinding 
wheels has come into being. In this case each wheel has 
been selected to mect exact conditions and is used on 
the same machine on the same work day after day. Some 
of the larger plants even insist on having one man only 
do all the wheel truing in the entire grinding depart- 
ment. The new list follows: 

Wheels for diameters under + in.: Soft steel—M, 24 
combination alundum; hardened steel—K, 88 combina- 
tion alundum; cast iron—30 K, crystolon; bronze—s0 K, 
crystolon. 

Wheels for diameters above + in.: Soft steel—L, 24 
combination alundum; hardened steel—J, 38 combina- 
tion alundum; cast iron—30 J, crystolon; bronze—s0 K, 
erystolon. 

In the rough-grinding of automobile crankshafts of 
soft material a 36 grade O alundum wheel Is now used. 
Six years azo we were able to rough-grind the bearings 
of only two crankshafts before the wheel had to be re- 
trued. The wheel then in use was the 24 combination 
Q. Today, on shafts of similar material, with a 36 
erade O wheel it is possible to rough-grind 10° shafts 
before re-truing the grinding wheel, and I have known 
operators to go as high as 75 crankshafts, where the 
wear on the grinding-wheel fillets was not excessive. 
Since it takes 110 revolutions of the cross-shide wheel 
to put the grinding wheel in position for truing and 
110 revolutions to bring the grinding wheel back avain 
to the cutting position, it can readily be seen that a 
ereat saving of time is effected by the latter wheel. In 
the finishing of these same crankshafts a 26-18 grade 
M wheel is now used in preference to the older 2-4 com- 
bination M. 

In writing on grinding-w' «l selection a person Is 
generally tempted to des! number of grinding 
problems that have « sperience, and the 
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result is that the reader is left in a state of confusion 
regarding the choice of the proper wheel. The more sim- 
ple the matter can be made the better it is for all. Neither 
should an understandable list of grinding wheels for the 
machine shop contain a complicated assortment of arti- 
cles that come under the jurisdiction of the pottery work., 
the optical-lens factory or the like. 

The lists of grinding wheels that I have designated arc 
Norton grinding wheels that have given good service 
under ordinary couditions on Norton plain grinders. 

eg 


A Dipping Fixture for Heat- 
Treating Crankshafts 


By E. V. THomas 


All the crankshafts used by the Henderson Motorcycle 
Co., Detroit, Mich., are heat-treated by heating the crank- 
shaft to a nice red and then quenching in an oil bat :. 
To prevent distortion as much as possible, the cranksha?. 
is held in a special dipping fixture, as shown. 

The lower “jaw” A of this device has a number of 
V-blocks set into it, in which the shaft ends and crank- 
pins fit nicely. The heated crankshaft is laid in these 


FIXTURE 


CRANKSHAFT DIPPING 


V-blocks as at B. and the upper jaw C is quickly brought 
down on it and locked by the taper pin D. The upper Jaw 
is fitted with V-blocks to correspond to those on the lower, 
so that the crankshaft is held solidly between them. 

The helper lifts the lever & and plunges the work be- 
neath the oil. When the piece is sufficiently cool, the 
man ceases to push up on the lever, and the counterweight 
F helps to raise the work out of the oil. The weight is 
prevented from going down too far by means of forked 
supports G. When the taper locking pin is removed, 
the upper jaw may be lifted by pressing down on lever 
E, as it is hinged at JZ, 


& 


The High Polish of Russian Shells has been the sub- 
ject of much discussion. One reason suggested when the 
shells were silver or nickel plated was that the plating acted 
as a resister against rust. And one of our rather sarcastic 
friends thought that so finished the shells looked better as 
souvenirs on the top of a grand piano in a drawing room. 
The subject may now be settled and further discussion cease. 
We have it from a high Russian authority that this fine 
finish and polish are to prevent pulling off some lint from the 
cotton gloves wore by the soldiers who load the guns.) A 
rough surface on the shells would pull off some of this lint. 
which would fill up the clearance between the shell and the 
gun bore and impair the accuracy of the firing piece. 
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Manufacturing 12-In. Shrapnel--HT 


By Ropert Mawson 


‘ SYNOPSIS—The operations followed in machan- 
ing the adapter, diaphragm, adapter bottom, 
adapter plug and powder tube. This article car- 
ries the manufacturing of the shell up to the final 
loading and shipment. The production time, 
fixtures and special methods employed are de- 
scribed in detail and fully illustrated. 


For the final inspection the shell is first tested with 
the adapter out, the gage shown in Fig. 72 being used. 
The powder chamber is measured with the gage seen in 
Fig. 73, and the inside of the shell from the bottom of 
the powder chamber to the top of the adapter seat with 
the gage in Fig. 74. 
~The adapter is screwed down home by a clamp, Fig. 
34. The gage illustrated in Fig. 75 tests the overall 
length of the shell, and the outside form is tested with 
the contour gage, Fig. 76. For the outside diameters 
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Fig.75 Gage for Shell with Adapter in Position 


FIGS. 72 TO 75. LENGTH AND FORM GAGES 
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FIG. 76. OUTSIDE CONTOUR GAGE 


the snap gages, Figs. 52, 54 and 77 (shown in Part IT), 
and also the ring gages, Figs. 78, 79 and 80, are em- 
ployed. The final gage for testing the shell is the profile 
form, Fig. 81. 

In Fig. 82 is shown a handy truck that conveys the 
shells about the machine shop from the various machines 
to the testing department. In Fig. 83 are shown cle- 
ments used on the shrapnel. At A is the rough-forged 
adapter as received at the factory, and at B is one finish- 
machined. A diaphragm is shown at C, an adapter bot- 
tom at A, adapter plug at #,, powder tube at F’, a number 
of the balls used in the shell at G and some powder 
pellets at H, the only missing elements being the powder 
and rosin. The manner in which they are placed in the 
shell will be described in another article. 


*Previous installments appeared on pages 537 and 581. 
Copyright, 1916, Hill Publishing Co. 


The first operation in machining the adapter is form- 
ing the inside, facing the large end and machining the 
thread. Fig. 84 is a detail illustration of the adapter 
forging. For the first operation the rough forging is 
placed in the chuck, Fig. 85, which is held to the face- 
plate of the lathe with capscrews. The chuck jaws A are 
tightened against the forging by means of the setscrews 
B, thus holding the part securely. It will be observed 
that the jaws are operated independently, enabling the 
operator to hold the forging in the chuck so that it will 
be concentric. | 

The link, Fig. 37, is set up and operated in a similar 
manner to that described for machining the inside of 
the shell. As the tool carriage is fed forward with the 
adapter revolving, the link, drawing the carriage on an 
arc, machines the desired contour on the inside of the 
part. 

The special bracket to hold the link is fitted to the 
side of the lathe bed, as in Fig. 86. An illustration 
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FIGS. 78, 79 AND 80. RING GAGES 
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of the set-up for performing the machining operation 
is shown in Fig. 87 and in diagrammatical form by Fig. 
58. The gage for testing the machined contour is illus- 
trated in Fig. 89. | 

The link is thrown out of contact, the shoulder of 
the large end is faced and the thread machined, using 
tools held in the tool carriage in the usual manner. The 
ring gage for testing the thread may be seen in Fig. 90. 
Fig. 91 shows the machine set-up for facing and cutting 
the thread. 

The adapter is screwed into the chuck, Fig. 92, which 
is held on the faceplate of the lathe. The hole is drilled 
and tapped at the small end of the adapter, the tools 
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arrangement is also given in diagram- 
matical form by Fig. 96. 

A detail of the finish-machined adapter 
may be seen in Fig. 97. The outside of 
the adapter is machined while it 
is in position on the shell, as was de- 
scribed on page 584. After the adapter 
has been completely machined, a hole 
is drilled for the fuse setscrew. The jig 
employed for this purpose is shown in 
Fig. 98. 

The diaphragm is made from a steel 
forging, a detail of a finished piece being 
given in Fig. 99. The first operation, 
for which the forging is held in a uni- 
versal-type chuck, is turning part of 
the outside and forming radius. The 
outside is first turned with the tool 
carriage thrown around approximately 
4V, deg. The front edge is faced 
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FIG. 83. SHRAPNEL ELEMENTS FIG. 87. MACHINING INSIDE CONTOUR OF ADAPTER 
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being held in the tool carriage of the lathe. The gage | | 4'R 4 
° - ° ° . . ‘ “mo 
for testing the machined thread is shown in Fig. 93. Bp dhoris for x" cy 
The tool carriage is sct over approximately 714 deg., and ww | rine ui 
with an ordinary turning tool the beveled surface on the — ak suit Work 
end is machined. * 
The gage for testing the overall length and contour a": 
at the end of the adapter and the manner in which it 1s ei eee, ie 
used are illustrated in Fig. 94. Fig. 95 shows the lathe - ee ae ea 
set-up for performing the machining operation, and this FIG. 86. BRACKET TO FASTEN ON LATHE 
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with the tool carriage set squarely, the test gage 
being shown in Fig. 100. The radius tool, Fig. 101, 
is fastened in the tool carriage and the radius ma- 
chined on the corner. The gage for testing this 
radius is shown in Fig. 102 and the gage for testing 
the entire contour in Fig. 103. 

The diaphragm is then reversed and held again in 
the same chuck for the second operation—turning the 
rest of the outside, drilling and counterboring the hole. 
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FIG. 88. MACHINING THE ADAPTER—FORMING INSIDE, 
FACING AND THREADING 


Machine Used—Lodge & Shipley. 

Special Fixtures—Chuck, link and attachment to lathe. 

Gages—Form. 

Note—Between grindings of tool, 1 piece: speed and feed of 
lathe, 42 r.p.m. with feed of |, in. per revolution. 

References—F igs. 37, 85, 56, 87, 89, 90 and 91. 


FIG. 91. MACHINING THREAD AND FACING ADAPTER 
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FIG. 89. GAGE FOR INSIDE 
OF ADAPTER 


The gage and the method in which it is used to test the 
depth of the counterbored hole are shown in Fig. 104. 
In Fig. 105 is the lathe set-up for machining the dia- 
phragm, and the operation is shown in diagrammatical 
form by Fig. 106 in which the drill feed appears. 


FIG. 95. MACHINING SMALL END OF ADAPTER 


Machine Used—Lod 


Special] Fixtures—Chuck, 
Gages—Thread ang form, vat twisted drill ana counterbore, 
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FIG. 92. ADAPTER LATHE CHUCK 
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FIG. 93. ADAPTER THREAD PLUG GAGE 
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FIG. 97. DETAILS OF FIG. 98. JIG FOR 
ADAPTER FOR 12. DRILLING ADAP- 
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FIG. 99. FINISH-MACHINED DIAPHRAGM 
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FIG. 96. MACHINING THE ADAPTER—FACING SMALL 
END, BORING AND THREADING 
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Fig.101 Radius Too! 
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The adapter bottom, Fig. 107, is made from 2-in. bar 
stock. It is held in a universal-type chuck and turned 
to size and the thread machined. An 0.43-in. Bae 
drilled through the center and then counterbored to 0.6 
in. for 0.15 in. deep. A part is cut off 0.30 in. is 
thus making an adapter bottom. The counterboring a 
cutting-off operations are carried on alternately to maxe 
the parts. The lathe set-up for manufacturing the ae 
bottoms is shown in Fig. 108 and in diagrammatica 
form by Fig. 109. cae 

The gage for testing the thread may be seen in fe 
110. The pin spanner wrench holes are drilled in 
adapter bottom, using the jig in Fig. 111. a 

The plug is made from 334-in. bar stock, the ‘. 
operation being turning the outside to 34-in. diame R 
and forming the shoulder. The shouldered portion }: 
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FIG. 105. MACHINING THE DIAPHRAGM FIG. 108. MACHINING THE ADAPTER BOTTOMS 


Fig. 10 Gage for Adapter 
Bottom Thread 


FIG. 106. MACHINING THE DIAPHRAGM 


Machines Used—Boye & Emmes, ogee & Shipley. 

Special Fixtures—Standard chuck, drills and turning tools. 

Gages—Radius, depth and form. 

Productfon—One in 2 hr. 

Lubricant—None. : 

Note—Between srindings of tools, 2 pieces: speed and feed of 
lathe, 42 r.p.m. with feed of } in. per revolution. 

References—Figs, 98, 99, 100, 101, 102 and 103. 
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FIG. 107, ADAPTER BOTTOM 
Fig.112 Gage for 
Adapter Thread 
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Fig M3 Chuck for Holding Plug fo suit Plug 


FIGS. 110 TO 115. GAGES AND TOOLS 


FIG. 109. MACHINING ADAPTER BOTTOM 
Machines Used—Lodge & Shipley, Boye & Emmes. 


phecial Fixtures—Standard chuc and Jig. to the lathe spindle. The form tool, Fig. 114, is held 
Production—Four per hour. . ‘ ‘ Det 
Lubricant—None. in the lathe carriage and fed against the revolving plug 
Note—BHet ween &rindings of tool, 25 pieces: Speed and feed of ; : ie Olbtar d 

lathe, 110 r.p.m. with feed of 's In. per revolution, until the desired contour is o dtained. 


References—Figs. 108 and 109, The ring gage, Fig. 115, tests the 3.4-in. diameter of 


threaded to suit the adapter, testing with the gage in the head. In Fig. 116 is the lathe set-up for performing 
Fig. 112. The plug is then cut off by a parting tool the machining operation, which is also shown in diagram- 
in the lathe carriage, the width of stock on the large matical form by Fig. 117%. 

diameter being Y in. The head of the plug is formed The plug is held in the chuck, Fig. 113, and the 
to shape, being screwed in the chuck, Fig. 113. This slot machined on a miller. A detail of the finish-machined 
chuck is held in a standard three-jawed chuck secured adapter plug is given-in Fig. 118.- In Fig, 119 is illus-’ 


ee 
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FIG. 116. TWO OPERATIONS FOLLOWED WHEN MACHINING THE PLUG 


FIG. 117. MACHINING ADAPTER PLUG 
Machines Used—Lodge & Shipley, Boye & Emmes. 


Special Fixtures—Chucks and turning tools. 
‘vagwes—Ring and thread. 
Lubricant—None. 


Note—Between grindings of tool, 5 pleces; speed and feed of 


lathe, 110 r.p.m. with feed of a in. per revolution. 


References—Figs. 110, 111, 112, 113 and 114. 
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FIG. 118. ADAPTER PLUG 
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trated the key used to insert the adapter plug in the 
adapter. 

The powder tube, Fig. 120, is made from seamless 
tubing and is cut to length with a hacksaw. The ele- 
ments are finally carried to the assembling department, 
ready to be placed in the shell. 


Light Coloring for Large 
Machine Tools 


By J. C. AUSTIN 


I recently visited the pressroom of a large con- 
cern manufacturing sheet-metal parts. The presses 
and shearing machines were painted with very light- 
colored paint. It was indeed surprising to observe the 
effect and the absence of the depressing and rather awe- 
some feeling one usually gets from heavy blackened ma- 
chines ordinarily found in big pressrooms. If this is 
so noticeable and relieving to a passerby spending only a 
few moments in the factory, what must it mean to the 
operators and other persons working there eight or nine 
hours of the day? 

One’s surroundings and the things handled and worked 
with have so much to do with one’s spirits and feelings 
and resultant efficiency that even a trifling item such 
as the color of paint on a machine tool is well worthy 
of attention In these days when much effort is being put 
forth to conserve all energies for useful work. It is not 
uncommon, of course, to sce the inner walls of a shop 
painted white, so why not carry the idea a little farther 
and include at least some parts of the machines? 

An additional effect, other than psychological, is of 
the “safety first” order, for it is not true that the light 
reflected from a white surface and the resulting shades 
and shadows render objects more discernible, so that 
operators are Jess likely to misjudge distances and get 
their fingers or hands in the way of moving parts? 

Without some study I am not prepared to state 
just 7 ov much more effort is required to keep clean 

‘ie light-colored machines than the darkly 
, but venture the statement that it is net 
night at first be supposed. 
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Automatic Machine for Making 
Radiator Cells 


By ETHAN VIALL 


SYNOPSIS—The machine here described takes 
a flat strip of metal and automatically forms it 
into the complicated shape used in automobile 
radiators. Once set, the machine requires little 
attention on the part of the operator, the strip 
feetling in at one side and the formed cells coming 
out at the other. The low power consumption of 
a battery of these machines is remarkable. 


When one stops to consider the enormous number of 
automobiles produced in a year and the fact that each 
one, with the exception of the air-cooled type, has a radi- 
ator on it through which circulates the water that cools 
the motor, the question naturally occurs, 
How are these radiators made? That 
the copper cells are formed by automatic 
machinery is almost a foregone conclu- 
sion, since in no other way could such 
enormous quantities be produced cheap 
enough and good enough for commercial 
purposes. Several of the different ma- 
chines employed have been described in 
these columns from, time to time as they 
were perfected. The machine described 
in this article is remarkable, not only 
for the comparative simplicity of the 
mechanism used to produce a rather com- 
plicated form, but also for its ease of 
operation and low cost of upkeep. More- 
over, it 1s In no wise an experiment, as 
two of the largest automobile factories 
have installed large batteries of these 
machine and some of them have been 
in use for over four years. It is enough 
to say that the first machine made is, in 
all points of essential construction, the 
same as those being made in the shop 
today. 

Two views of one of these automatic 
cell-forming machines are shown in 
Figs. 1 and 2. This particular machine 
is set up for the production of a double 
row of copper cells each + In. square, 
but by using different set-ups various 
sizes and shapes may be produced. The machines are 
made in pairs, to feed right and left, so that the formed 
cells will feed onto the same table. One operator runs 
two machines, and an electric-bell alarm gives notice as 
soon as the strip stock on a reel is run off. 

On various kinds of work, copper strips 0.005 to 0.0055 
in. thick and from 2 to 414 in. wide are used. The aver- 
age speed of a machine is 70 r.p.m., and one will produce 
2 ft. of formed cells per minute, using 14 ft. of strip 
stock. As the stock is almost as easily bent as so much 
paper, very little power is required; for instance, a 3-hp. 
motor runs 24 machines under working conditions. Each 
machine weighs complete about 850 lb. The City 


Machine and Tool Co., Toledo, Ohio, is the maker, and 
both the machines and the radiator cells were originally 
designed by K. M. Boblett, who has been radiator expert 
for several of the largest automobile factories in. the 
country. ate * 

In order to be certain that the reader has a‘clear idea 
of the type of work produced, some of the cells will be 
shown and described before proceeding with a descrip- 
tion of the working mechanism. At A, Fig. 3, is shown 
a section of a plain strip and a section of formed cells, 
just as they were removed from the machine. B gives an 
end view of the cells, and at C are some partly pulled 
apart, to show the arrangement. Another view is shown 
at D. From these illustrations it will be seen that the 


FIGS. 1 AND 2 DIFFERENT ANGLE VIEWS OF AUTOMATIC RADIATOR- 


CELL FORMING MACHINE 


cell groups are shaped somewhat like a figure 8, formed 
from the strip and repeatedly folded back against the 
cells ahead. Depressions are formed lengthwise on the 
outside of each pair of cells for the circulation of the 
cooling water. 

The cell strips or groups are cut the proper length to 
fit the size of the radiator to be made and are then 
assenibled into the radiator frame and soldered, a finished 
radiator in actual use being shown in Fig. 4 Several 
drawings of the different types of cells are seen in Fig. 
5, and they will give a good idea of the arrangement of 
the various-shaped cells and also of the placing and 
shape of the water spaces. 
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FIG. 3. EXAMPLES OF SQUARE-CELL WORK FIG. 4. A RADIATOR IN PLACE ON AN AUTOMOBILE 
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FIG. 5. DETAIL DRAWINGS OF VARIOUS TYPES OF AUTOMOBILE RADIATOR CELLS 


FIG. 6. POSITION OF PARTS WITH RAM UP FIG. 7. CROSS-SLIDES IN, FINGERS PARTLY ROTATED 
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FIG. 8. CLOSE VIEW OF MAIN WORKING PARTS 


A close-up view of one of the machines, Fig. 8, will 
serve to point out the main working parts. The com- 
bined drive pulley and flywheel, common to machines of 
this type, is shown at 4. The clutch lever at B is in a 
convenient place to be reached easily by the operator. 
The handwheel C is used in setting or adjusting only. 
The cam D operates the feed-movement lever EF. It will 
be noticed that this lever is fulcrumed in a block F’, which 
has several holes in it in a vertical line. By placing the 
swiveling bolt in different holes the stroke of the lever 
may be varied to give several lengths of feed strokes. 
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FIG. 11. MANDRELS IN AND CLOSE TOGETHER 


The two slides G and 7 operate the in-and-out move- 
ment and the turning or folding movement of the form- 
ing mandrels. These slides are actuated by cams at I. 
Here a disk is keyed solidly to the drive shaft. On each 
side of this disk a cam disk is placed, being locked to the 
middle disk by screws through slots, as shown at J. By 
this means the cam disks can be accurately set and prop- 
erly timed with the rest of the mechanism. The method 
of placing the slides themselves will be plainly seen by 
inspection. The press ram carries a forming punch K 
and the two die-raising pins L. 

Proceeding now with further details of the forming 
mechanism, Fig. 6 shows the ram just starting down and 
the other parts in a corresponding position. The cell- 
forming is done by two sets of mandrels of four fingers 
each, run in from opposite sides and working simultane- 
ously. Two fingers of each set are placed one above the 
other and have an out or an in movement only. The 
other two fingers of the set have an out or an in move- 
ment and also a rotary movement through an arc of 90 
deg. The first two fingers are used simply to hold the 
work while the others form or fold the work against 
them. 

Each set of mandrels is carried on the inner end of a 
slide A. These two slides are operated by a sliding plate 
working at right angles to them. This plate has two 
diagonal slots in it, in which rollers on the ends of the 
cross-slides work, so that as the plate is moved one way 
or the other the cross-slides are fed out or in. This 


FIG. 9. MECHANISM WITH WORK REMOVED 


FIG. 10. MANDRELS IN AND PARTLY ROTATED 
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sliding plate, which works parallel to the stock movement, 
is operated by slide B from the outside cam previously 
described. Downward movement of this slide draws the 
two cross-slides inward. Movement is transmitted from 
the vertical slide by a rack on the lower end, which 
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the long pinion segments allow the cross-slides to work 
freely out or in without interfering in any way with the 
rotary movement. 

Some of the working parts, with the strip stock r- 
moved, are shown in Fig. 9, which illustrates the begin. 


=e All mandrels 
SS. out, start down. 


FIG. 12. DETAILS OF PUNCH AND MANDREL BENDING MOVEMENTS 


meshes with a gear segment on a cross-sleeve. A crank 
movement connects the sleeve and the sliding plate. 

This action will be better understood by reference to 
Fig. 8. Here cross-side A is shown drawn inward to 
the working position, and slide and rack B are moved 
downward. Care should be taken at this point not to 
confuse the gear segment C with the one operated by the 
rack referred to. As soon as the cross-slides are fed in, 
the vertical slide D commences to rise, which causes gear 
segments C’' on each end of the shaft to turn and move the 
tacks £ and F, so that the pinion segments @ rotate 
through an arc of 90 deg., carrying the folding fingers 
through their rotary movement. It will be noticed that 
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FIG. 13. DETAILS OF SLIDE POSITION AND ACTION 


———— 


ning of the cycle of movements. The mandrel fingers 
that have an out or an in movement only are shown at 
A and B in their respective slides. The others are shown 
lying on their sides at C and D. While the stock is 
being fed along, the lower form £, which makes the 
depressions on the under side of the cells, remains below 
the surface of the guiding channel, so as not to catch 
in the work. As the mandrels are moved into working 
position and the ram descends, however, this form 3s 
raised to contact with the work by means of the pus 
F and G, which strike both ends of the crossbar H and 
tilt the form upward. 

The feeding of the stock is done by a small slide that 
works back and forth at I, being operated from the cam 
previously mentioned, through the yoke lever J. A roller 
K, tensioned by the thumb-screw J, presses the stock to 
the slide. Unless some means were provided to lock the 
stock as it was fed forward, the reciprocating movement of 
the feed slide would simply move the stock back and forth 
with it. This condition, however, is provided for by 
having the mandrels fed partly into the cells before the 
feed slide starts back. 

The mandrel fingers, fed in to meet, and the at 
C and D, partly rotated, are shown in Fig. 10, 2he 
movement completed and all fingers together are alls 
in Fig. 11. The entire cycle of bending and formin 


OPERATION 


FIG. 14. DETAILS OF CROSS-SLIDE 
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operations, the action of the punch carried in the ram 
and the mandrel-finger movements will be easily under- 
stood by reference to Fig. 12, which needs little explana- 
tion other than that afforded by the illustration itself. 


INTERESTING Cross-SLIDE MOVEMENTS 


A plan view of the various slides is given in Fig. 13, 
und the method of moving the cross-siides out or in is 
plainly shown in Fig. 14. These drawings, taken together 
with the photographs and description, will give a clear 
idea of the entire mechanical action and formation of 
the radiator cells. 

The precision with which the machine works will be 
appreciated when one considers that stock 0.005 in. 
in thickness is very thin material to be formed into such 
an intricate shape without tearing or buckling in any 
way. The finished product must be water-tight at 20 
lb. pressure. These machines have handled stock only 
0.003 in. thick, when making aéroplane radiators. It 
does not draw or stretch the metal in any way, but simply 
wraps it into the desired shape. Soap water is used as 
a lubricant and is applied to both sides of the stock as it 
is fed between two felt rolls. 


Turning the Inside Edge of a 
Scale Case 


By E. V. Tuomas 


An awkward piece to hold is shown in Fig. 1. It isa 
case for an automatic scale. The operation is turning 
of the inside edge or flanze, which is done on a vertical 
turret lathe in the shop of the Caille Perfection Motor 
Co., Detroit, Mich. The method of holding the casting is 
illustrated in Fig. 2. The jaws A, B and C are station- 
ary, and the casting fits over the specially shaped ends. 
The rubber-covered post D is used as a driver only, to 
prevent slippage during the cut. The casting is held 
down on the jaws by the spider /, which is tightened 
down by the screw F, the ends of the spider arms catch- 
ing the inside bottom flange of the casting, as shown in 
Fig. 1. The turning is done after the case has been 
enameled, so that any method of outside holding is out of 
the question. In addition, by this method of holding it 
on the inside, centering is greatly simplified. 


TURNING INSIDE EDGE OR FLANGE OF AN 
AUTOMATIC SCALE CASE 


FIG. 1. 
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Precision Gage-Making Work 
By Gustave A. REMACLE 


One of the commonest forms of gage is the snap gage. 
In spite of its simple construction, care and skill are 
necessary in its making. ‘There are a number of different 
methods of making a snap gage, differing according to 
the dimensions of the measuring points and toolroom 
facilities. 

In making a gage such as is shown in Fig. 1, the slots 
may be milled, Jeaving 0.003 or 0.004 in. for grinding on 
either side of the siot. Lately we have been annealing 
the stock after roughing the slots and stamping on all 
the required figures or names, for the gages have a 
tendency to warp, owing to the stamping. After harden- 
ing, the gage is ground on both faces and on all the 
edges. 

If the familiar Brown & Sharpe surface grinder is to 
be used for vrinding the slot or opening to size, the gage 
should be clamped to an angle plate and set in position 
so that the face of the gage is square with the face of 
the wheel. When being ground, the gage should be in a 
position directly under the center of the wheel. If the 
grinder is equipped with a magnetic chuck, parallels 
should be placed around the angle plate so that there will 
be little opportunity for the set-up to shift during the 
operation. 

The wheel used should be thin enough to enter the slot 
without touching the sides, and it must be dressed so 
that it grinds only at the corner. One side of the slot is 
then ground until a smooth, clean surface is obtained. 
If a wheel of the saucer type is used, it must be reversed 
on the spindle for the second side and redressed enough 
to have it running true at the cutting edge. If a straight 
wheel is dressed as shown in Fig. 3, it will do the job 
without reversing. It can readily be seen that, after one 
side of the slot has been ground to a finish, the gage must 
not be shifted from its position on either the angle plate 
or the table of the machine. 

The grinding operation is performed by entering the 
wheel into the slot, feeding the work against the wheel 
and then raising and lowering the wheel. The table of 
the machine may be moved so that the gage is removed 
from the wheel when the operator wishes to measure the 
slot. As lapping is a very slow process, a minimum 
amount of stock should be left for removal in this 


* 
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DETAILS OF THE HOLDING FIXTURE FOR THE 
VERTICAL TURRET LATHE 


FIG. 2. 
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manner. Therefore, all end play in the spindle of the 
machine should be removed, to facilitate a good grinding 
job. This is accomplished by clamping a spring against 
the end of the spindle, as shown in Fig. 5. 

If the operator wishes to play safe when grinding out 
the gage, he should determine just how much stock 
remains to be removed, by measuring the slot with a 
smaller test block and feeler gages. When the gage is 
almost to size, a test block, Fig. 2, is used to give accuracy. 
As may be seen, there are two sizes on this piece, one 
being 0.002 smaller than the other. All the measuring 
surfaces of this test block are carefully lapped to size, 
as the accuracy of the finished snap gage will depend upon 
the accuracy of the test block. If the gage has been ground 
as described, a good grinding job will be the result, and the 
0.0002 in. allowed for lapping will be sufficient to finish- 
lap the opening to the correct size. 

Most cutter-grinding machines are well adapted for 
grinding gages such as the snap gage of Fig. 1. In fact, 
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METHODS AND DETAILS FOR 


if the spindle is in good condition and the other parts 
are in fair shape, a machine of this type is the best suited 
for general snap-gage grinding. The one best feature 
of this machine is that the line of travel of the table can 
be brought exactly in line with the face of the wheel. The 
importance of this feature in snap-gage grinding will be 
dealt with later. 

Before proceeding farther, it will be well to describe 
Fig. 6. One way to grind the gage is to move the gage or 
wheel as indicated at A; another, as at B. If the dimen- 
sions of the gage and wheel are such that the cutting 
corners of the wheel clear the corners A, Fig. 7%, of the 
gage, the method A, Fig. 6, should be preferred. Other- 
wise, method B will have to be resorted to. 

Fig. 8 shows a set-up for grinding gages on a cutter 
grinder. This is the most convenient manner of grinding 
small slots I have ever used, with the exception of a 
machine constructed especially for the purpose. 

When it is imperative to grind the gage in the manner 
shown at B, Fig. 6, it should be ascertained whether the 
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face of the wheel is in line with the line of travel of the 
table of the machine. If the wheel is not in line, the 
greatest error will be found at point A, Fig. 9, the error 
gradually decreasing to zero at point B. Hence, as the 
top of the gage comes in contact with the wheel at point 
C while the bottom of the slot in the gage comes in con- 
tact with the wheel only at point B, the top of the slot 
will be ground larger than the hottom. If a cutter- 
grinding machine is used for such grinding, the table 
may be adjusted with an indicator, as shown in Fig. 10. 

If good grinding results have been obtained, 0.0001 in. 
on either side of the slot will be sufficient for lapping. 
If poor results have been obtained in the grinding—that 
is, if the sides of the slot are rough or not parallel—a cor- 
respondingly greater amount of lapping will have to be 
done. As lapping is slow work, the very best grinding 
results should be aimed at. 

The gages, after grinding, are lapped to fit the test 
block, by means of small steel or cast-iron lapping blocks 


\, Sude of Tabhe or Anghe Plate, 
\.. Which is parallel 7o Lire _“ 


F1IG.9 
GRINDING SHOP GAGES 


that have been ground somewhat smaller than the slot and 
charged with fine diamond dust. If the opening in the 
gage is quite large, a lap may be held in the vise, the gage 
being moved to and fro by hand; but most gages can be 
Japped best if the gage is held in the vise and the lap 
operated by hand. The opening should be lapped so that 
the test block fits into it properly. Both sides of the 
opening should be parallel at all points, very flat and 
smooth, and wherever it is possible round corners should 
be avoided. 

A gage with an opening only 7 in. in width requires 
the utmost skill if lapped by hand, and any slots smaller 
than =; in. should be lapped in a machine. At present 
we are making some snap gages with an opening of only 
0.0325 in. in width and are doing the work on a special 
grinding device. After grinding with a small, fine wheel. 


the replaced by a copper disk charged with 
v) ¢ gage occupying an undisturbed position 
thi it there is no opportunity for the slight- 
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Chart for Ratios for Speeds in 
Geometric Progression 


By A. LEwis JENKINS* 


SYNOPSIS—An analysis of the problem of ob- 
taining geometric progression for the speeds of 
cone-type machine tools. Ratios found in practice 
are given. An alignment chart provides an easy 
means for determining the ratios of any common 
type of cone drive. 


It is generally conceded that the spindle speeds on 
machine tools should be in geometric series, and at the 
present time it would be unwise for a builder of machine 
tools to advertise his machines as having speeds in arith- 
metical, harmonic or cubic parabola series or in a geo- 
metric series that overlapped. 

An investigation of the speeds of over 500 machine 
tools shows that the machines having speeds in geometric 
series are decidedly in the minority. If the speeds on 
these machines were presented to a mathematician hav- 
ing no knowledge of machine tools, with the request that 
he determine the series in which they are supposed to 
be, he would undoubtedly report that there is no law or 
series that expresses their arrangement even approxi- 
mately and that they may be arranged in almost any 
way within certain limits. This peculiar condition has 
undoubtedly been brought about through attempts to in- 
troduce other considerations, such as large back-gear 
ratios, high belt speeds, large ranges of speeds and large 
steps on the cones. 

In most cases a compromise of these considerations 
may be effected in such a way as to give a geometric series 
without greatly affecting the speed values. In order to 
do this, however, it is necessary to know how the speeds 
are related to the geometric series. 

Considering a perfectly general case of speeds in geo- 
metrical progression, obtained by mechanisms consisting 
of a pair of stepped cones, back gears and one or more 
countershaft speeds such as are used on machine tools, 
let 

p = Number of steps on cone pulley; 
b = Number of back-gear changes ; 
c = Number of countershaft speeds; 
A = First or slowest spindle speed, in revolutions 
per minute ; 
L = Last or fastest spindle speed, in revolutions per 
minute; 

N,N, . . . Ne — 1, Nc = Countershaft speeds 
(.V, the slowest and N¢ the fastest) ; 

W,, W., W, Wy — 1, Wo = Back-gear ratios 
affecting a decrease in spindle speeds by being in gear 
(W, the smallest and Ws, the largest, their values being 
greater than unity) ; 

r = Constant multiplier in the geometric series of spin- 
dle speeds, or the geometric ratio; 

U. Uses. -U; . . Up—1, Up = Cone-pulley 
ratios (U, the greatest and affecting the highest spindle 
speed ) ; 


*Associate professor of mechanical engineering, University 
of Cincinnati. 


AG DiC 6, is == Diameters of steps of the counter 
shaft or driving cone (A the largest) ; 


Vee. Oe a = Diameters of the steps of the fol- 
lower or cone on the machine (Z the largest) ; 


T = Total number of spindle speeds. | 


SPINDLE AND COUNTERSHAFT SPEEDS; GEOMETRIC 
RaTI10 


The total number of spindle speeds is given by the 


equation 
T= pe (b + 1) 

As a matter of fact, a perfectly general formula for 
the number of spindle speeds would naturally consider a 
machine that has no back gear, or “drives direct,” as 
having a back gear equal to unity, such a consideration 
being applicable to gear boxes and geared heads. In 
this case the expression for the total number of speeds 
is written T = pcb. But since a back gear is commonly 
considered as a combination of gears for decreasing the 
spindle speeds and since the terms first, second and third 
are used to designate the relative reductions they pro- 
duce, it is considered desirable to follow the well-estab- 
lished practice of calling the one giving the least reduction 
and highest spindle speed the “first back-gear ratio.” 

The value of the geometric ratio for any number of 
countershaft speeds, steps on the cone and_ back-gear 
ratios may be found by the equation 


J\ 
=— {— \pce(6+1)—-1 
a 


On the assumption that the consecutive spindle speeds 
are obtained by employing all the countershaft speeds 
before shifting the belt or changing the back-gear ratio, 
the countershaft speeds are in the following geometric 
series : 


N,=M, Ne—3 = N,rte- 4%) 
N,=N,r Ne—2 = N,r&-% 
N, = N,r? Ne—1 = N re - 2 
N,=N,r Ne = N,rle-v 


The ratio of any two successive countershaft speeds 
must be equal to the constant multiplier, in order to 
have the spindle speeds in geometrical progression. 

Taking the values of the back-gear ratios that reduce 
the spindle speeds as being greater than unity gives 


W, = ree We—2 = rr — 2) 
W, = pepe Wy— 1 = reco - 1) 
W, = ripe Ws = pcb 
a,b,c, d denote the diameters of the steps 


on the driver, @ being the largest. 


Zz, Y, ©, Ww denote the diameters of the steps 
on the follower, z being the largest. 


Os, Uae tla Uy are the ratios of the cone- 
aoc 
pulley diameters and are cqual to jag : 


U, being the largest and Up the smallest. 
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¢ SPEEbDsA IN GEOMETRIC PROGRESSION 


Y RATIOS FOR SPINDLI 


OEAR AND PULLIEs 
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If NW denotes the highest speed of a five-step cone pul- 
ley, regardless of the relative sizes of the cones, the 
lowest speed of the follower is 

A= NU, = NUp 
and the highest speed of the follower is 
L= NU, = NUpr?-} or U, = Upr?-} 


which is true for any number of steps. If there are c 
countershaft speeds, 


U, = Upre (p — 1) 
This equation may be written 
0, + Up=re@-y 
and similarly, the other ratios are 
U, + Up—1 = r*@ — 3) U, + Up—2= re? -9) 
Up = U, = gc [p — (2p — 1)J 
These equations represent ratios of the cone-pulley 
ratios, and in order to determine the value of any one 


cone-pulley ratio it is necessary to make some such 
assumption as 


U,U, = 0? 
where ¢ = N ~ N, in the equation for the highest speed, 
b= NU, =U AN, 


or that value by which all the cone-pulley ratios must 
be divided when the countershaft speed is changed without 
changing the spindle speeds. It is easily seen that, if 
the countershaft speed on an ordinary lathe be doubled, 
the diameters of the countershaft cones must be reduced 
to half their size, if the spindle speeds remain unchanged. 
It is an important fact that the cone pulleys do not nec- 
essarily have to be duplicates in order to give the desired 
ratios or to maintain a constant length of belt; hence, 
from the foregoing equations 


U, _U, _U? 
Up 7 a eR 
U, 
and 
Us, = 2 = UZ Z U, Lin ames U3 
Up—1 ¢? t? Up—2 {2 
By substituting, 
U? UU, Pa }) 
—_—_>S TS oe (p — 1) 
72 Up re or U, = tr 
and similarly, 
(p — 3) (5 — p) 
U, = (tro 2 Up —2 = (7 a 
aboot (3 — p) 
U,=tr 2 Up—1 = tr’ 2 
(p-— 1) (1 — p) 
U,= tr 2 Up = tr 


In the equation for the slowest spindle speed 
A = NU»y = Nt = re — P) 


the actual countershaft speed, .V, = Nt, may be given 
any desired value by selecting the proper value of @. 
By making t = 1, VN, = N, and the cone pulleys practi- 
cally become duplicates. 

In connection with this last statement it should be 
remembered that duplicate cones have their diameters in 
arithmetical progression, and they will not give speeds in 
an exact geometrical progression; the error, however, is 
so small that it may be neglected except in very unusual 
cases. 
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The table on the alignment chart shows the number 
of spindle speeds; values of r in terms of the fastest and 
slowest spindle speeds; the back-gear ratios and the cone- 
pulley ratios in terms of r for all cases usually met in 
the construction of machine tools. 

An investigation of about 400 lathes shows that it 
is average American practice to have a constant geo- 
metric ratio, based on the ratio of the highest-lowest 
speed, for each type of lathe, whereas it is English prac- 
tice (Nicolson and Smith) not to have the geometric ratio 
the same for any two machines, unless by mere accident. 

The average values of r, based on the ratios of the 
highest and lowest speeds, for lathes built in America are 
as follows: 


Average Value 
Type of Machine ofr 


Three-step cone, double back gear, 9 speeds ...... 1.5 


Three-step cone, double back gear, 18 speeds .... 1.22 
Four-step cone, single back gear, 8 speeds ...... 1.69 
Four-step cone, single back gear, 16 speeds ...... 1.3 
Five-step cone, single back gear, 10 speeds ...... 1.58 
Five-step cone, single back gear, 20 speeds ...... 1.26 
All-geared head, 8 speedS .......ccccccccccccccens 1.58 
All-geared head, 12 speedsS .....ccccc cece cc cceeces 1.36 
All-geared head, 16 speedsS.......cccccccccccccees 1.26 
All-geared head, 18 speedB .... ccc ccc cence vccene 1.23 


Taking the average of these values of r for 8, 9 and 
10 speeds gives 1.58, and for 16, 18 and 20 speeds gives 
1.25. 

For radial drilling machines having 20 spindle speeds 
the values of r vary from 1.27 to 1.35, the average being 
about 1.3. The value of r for vertical drilling machines 
having 8 spindle speeds varies with the size of the ma- 
chine and is equal to r = 0.9675S} where S = size of 
machine which gives 1.49 for a 20-in. machine and 1.61 
for a 36-in. machine. A constant ratio of 1.44 has been 
proposed for vertical drilling machines having 10 spindle 
speeds. 

The result of having a constant geometric ratio for all 
machines would be an ideal condition from the standpoint 
of time setters who make special slide-rules and charts 
for machines. Carl G. Barth proposed the ratios of V 2 
= (2)! = 1414 and ¥2 = (2)! = 1.189 for all 
machines. These are considerably less than the values of 
1.58 and 1.25 obtained by taking an average of average 
values used in the various types of lathes. Values of 
1.25 and (1.25)? = 1.56 are easily remembered and come 
nearer to representing the present practice on lathes than 
the values suggested by Mr. Barth. 

It would be in accord with Mr. Barth’s idea to use 
(2)! = 1.682 when V2 is not large enough to cover the 
required range and V2 = (2)! = 1.0905 when ¥ 2 
is too large. There is apparently no very good reason 
why one of the values 1.0905, 1.189, 1.414 and 1.682 
should not be used in designing any machine tool. 

It should be observed that the values of the ratios of 
the countershaft speeds, cone pulleys and back gears de- 
pend only upon the value of r, which varies with the 
ratio of the highest and lowest spindle speeds for a given 
mechanism and is independent of the values of the coun- 
tershaft speeds. Hence, if a machine is designed with 
speeds in a geometric series having a constant multiplier 
equal to r, its speeds will always be in a geometric series 
having that same value of r, regardless of the counter- 
shaft speed, provided the ratio of the countershaft speed: 
is kept equal to r. 

The alignment chart, together with the table shown in 
Fig. 1, offers a very caxsy means of determining the values 
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of the geometric ratio and the gear and pulley ratios of 
practically any cone-type machine tool and may also be ap- 
plied to some mechanisms used in the all-geared types. 
The method of using the chart is shown in the solutions 
of the following problems which are taken from lathe 
practice. The first gives the limiting speeds for a ma- 
chine having a four-step cone and single back gear. The 
values for the various ratios are the quantities to be 
found. The second gives the highest spindle speed on a 
five-step cone single back-gear machine, having two coun- 
tershaft speeds and asks for the pulley ratios and the value 
of the lowest spindle speeds. 


Two ILLUSTRATIVE ProBLEMS 


Problem 1—The highest and lowest speeds on a four- 
step cone single back-geared lathe having two counter- 
shaft speeds are 260 and 7; what should be the values 
of the cone-pulley and back-gear ratios and the ratio of 
the countershaft speeds? From the table on the chart 
it is seen that the back-gear ratio for this machine is 


W = 7%, the cone-pulley ratios are r*, r, : and = and 


the total number of spindle speeds is T = 16. To use 
the chart, draw a line connecting 7 on the A axis with 
360 on the Z axis, cutting the PR axis at 51.4. Then 
through this value of # draw a line through T = 16, 
and this will cut the r axis at 1.3, giving the geometric 
ratio. A line produced through r = 1.3 and m = 8 
gives W = 8.15, which is the back-gear ratio; through 
m = 3 gives 2.2 for the first cone-pulley ratio, and 
through m = 1 gives 1.3 for the second cone-pulley ratio. 
Hence, the cone-pulley ratios are 2.2, 1.3, = and - 
The ratio of the two countershaft speeds is r = 1.3. 
Problem 2—The highest spindle speed on a five-step 
cone single back-geared machine having two countershaft 
speeds is 430, and the back-geared ratio is 10.1; what 
are the pulley ratios and the value of the lowest spindle 
speed? From the table it is seen that the back-gear ratio 


1 1 
7 10 ; 4 2 
is r'°, the cone-pulley ratios are r*, r?, 1, a and a and 


T = 20. Through W = 10.1 draw a line through m = 
10, giving r = 1.26. Then through this value of r draw 
lines through m = + and m = 2, giving values of U = 
2.52 and 1.59; or the cone-pulley ratios are 2.252, 1.59, 
1, —_ and —— Then through this value of r = 1.26 
draw a line through T = 20, cutting the # axis at 81. 
A line through this value of 2 and L = 430 cuts the A 
axis at 5.3, the desired value for the slowest spindle 
speed. 

Problem 3—On a three-step cone double back-geared 
machine having two countershaft speeds the first cone- 
pulley ratio is 1.49 and the highest spindle speed is 313; 
what are the lowest spindle speed and the back-gear 
ratios? It is seen from the table that the first cone-pulley 
ratio for this machine is r’, the back gear ratios are 
re and r?, and T = 18. Through U = 1.49 and m = 
2 draw a line cutting the r axis at 1.22. Then through 
this value of r and m = 6 and m = 12 draw lines cut- 
ting the W axis, giving 3.29 and 10.9 for the back-gear 
ratios. Through r = 1.22 and T = 18 draw a line 
cutting the R axis at 29.5; then through this point and 
L = 313 draw a line cutting at A = 10.6, which is the 
desired value of the slowest spindle speed. 
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The Best Way To Make Cores 
and Prints 
By J. J. Eyre. 


One of the necessary evils of the pattern shop when 
the hole to be cored is below parting line of mold is the 
making of tail prints and core boxes. 

Pattern makers should appreciate the necessity of 
allowing plenty of taper to the face as well as the sides 
of the tail prints, which insures better work in the core 
room and foundry, and consequently a better casting. It 
allows the core to drop freely into place without scraping 
the sand into the bottom of the mold, and also does 
away with the “fin” back of the hole, caused by clearance 
heing allowed or by the molder filing the teat of the core, 
as is frequently done. 

It is common practice to make the core box as shown 
in Figs. 1 and 2. Both methods are costly and have their 
faults. Fig. 1 illustrates the core parted through the 
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METHOD OF MAKING CORE PRINTS 


center, when it is apt to break down unless the greatest 
care is used by the core maker. The method of making 
the joint shown in Fig. 2 exacts more care and time in 
the pattern shop, and unless special attention is given, 
it is likely to stick in the square or closed corner of the 
box. With both methods the core box is choked with 
sand in the joint of the box, making the core oversize, 
which is likely to crush the mold when placing the core 
In position. 

In Fig. 3 is shown a much simpler form of construc- 
tion. J have used this type of box for wood and metal 
molds for a good many years and find it gives better 
satisfaction in the core room, besides being much cheaper 
to make. 

It has a further advantage over the methods illustrated 
in Figs. 1 and 2 in that it can be made up for multiple 
cores, as shown in the illustration, for any number of 
cores. 
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a Pressed-Brass 


Hame Ball 


By Ernest A. WALTERS 


SYNOPSIS—The work described herewith tn- 
cludes blanking, cupping, drawing and bulging 
dies used tn turning out a regular standard prod- 
uct—a hame ball for draft-horse harness. The 
details of the bulging die, or “fluid punch,” are 
particularly interesting, as they show how bulging 
dies can be worked rapidly and maintain a supply 
of the bulging liquid. 


The production of a pressed-brass hame ball, as shown, 
necessitates four press operations, including both draw- 
ing and bulging. The drawing dies produce a brass shell, 
134; In. in diameter by 4 in. deep, which goes through an 
annealing furnace and is then put through the bulging 
operation of the “fluid punch” type, which is not com- 
monly known, producing a finished brass hame ball, as 
shown. 

A set of first-class dies is also shown. They are so 
designed that it is possible to replace parts quickly and 
without much cost. In the first operation a cup A, Fig. 
1, is blanked and drawn on a double-action press, which 
gives greater satisfaction than a single-action press. The 
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FIG. 1. HAME BALL, 16 GAGE BRASS 


double-action press makes it possible to run continuously 
on the sheet, the shells being pushed through the draw 
die and dropping into a receptacle beneath, whence they 
are automatically conveyed to the belt press. Here they 
are drawn to 134-in. diameter as B drops through, and 
are again automatically conveyed to the following opera- 
tion, where they are reduced to 1,;-in. diameter, as C. 
They are then annealed, to prevent the shells from break- 
ing or splitting while being bulged on the fluid die, which 
is supplied with lard oi] automatically through a pump 
and the proper supply gazed by an overflow pipe, shown 
at H, Fig. 5. 

In Fig. 2 are shown the blanking and cupping dies 
and the punches. The blanking punch A, made of hard- 
ened tool steel, is screwed to the cast-iron punch holder 
B by screws C. 

The blanking die D is made of hardened tool steel, the 
cupping die F of high-speed steel, highly polished. The 
dies D and F are seated in the cast-iron bolster plate EF 
and held in place by the stripper and side gages G, which 
in turn are held securely by fillister-head screws //. 

The stripper plates J release the shell from the punch 
K. They have a horizontal motion of 3 in. and re- 


celve the proper tension by small springs S. A small 
pin gage J spaces the blanks. 

The drawing-punch point A is made of high-speed 
steel and screwed to the machine-steel punch Z. A small 
hole drilled in the center continues through the punch, 
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FIG. 2. BLANKING AND CUPPING DIES 


to prevent a vacuum and allow the shell to strip easily. 

Guide pins MM are made of hardened tool steel and 
secured by headless screws N. The guide pins are 0.002 
in. smaller in diameter than the bronze bushings X and 
are lubricated with machine oil mixed with white lead, 
which is placed in a recess at X. 

The bushing Y is secured by headless screws OO. The 
holes PP are tapped underneath the bolster plate. This 


FIG. 3. SECOND DRAWING DIE AND PUNCH 


method of bolting the plate to the press is better than 
having holes go through the plate, and it gives the dies 
and bolster plate a much neater appearance. 

Figs. 3 and 4+ show the drawing dies that reduce the 
diameter and draw out the second and third operations. 
The punch A and the dics B are made of high-speed steel 
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highly polished and very durable, as compared with ordi- 
nary tool steel. 

The inserted die B, Figs. 3 and 4, are cheap and last- 
ing, as compared with a large solid die, because it can 
be shrunk and brought back to size a number of times. 
It can also be replaced in a few seconds when necessary 
and does not hold up production on the succeeding opera- 
tions while making a change. 

The ring dies B are sct in the bolster plate C and do 
not require to be held, as the stripper pins DD strip the 
shell from punch A on its return, making it impossible 
for the shell to unseat the die. 

The stripper pins DD are made of tool steel and hard- 
ened at the ends ¥. They receive the proper tension 
from springs FE. The setscrews F' hold springs F in posi- 
tion and regulate the necessary tension. The holes G 
are tapped to secure the bolster plate to the press bed. 

Fig. 5 shows the bulging die and punch with shell in 
position and reservoir filled with oil ready for the de- 
scent of the punch to bulge the taper and finish the 
ball. The punch A is made of hardened tool steel, while 
B is the bolster plate which seats the dies. These are 


FIG. 4. THIRD DRAWING DIE AND PUNCH 


made of hardened tool steel, consisting of two halves CC, 
which in operation are opened and closed by handle and 
screw DPD. Both halves are counterbored to receive four 
springs £ that spread the dies and keep them open while 
removing and placing the shell F, shown in place to be 
opened and bulged. 

The oil is supplied by an automatic pump and enters 
through the pipe at G. The overflow pipe H expels the 
surplus oil and acts as a gage in keeping the reservoir 
from overflowing. It is important that the overflow pipe 
be Y% in. above the shell level, in order to keep enough 
oil in the reservoir instantly to fill the shell F when it 
is dropped into position. 

The punch A has a 34-in. threaded hole through the 
center to allow pressure adjustment by the threaded plugs 
JJ and rubber washer K. This must be 0.005 In. smaller 
than the inside of the shells. This operation opens and 
wires over the flange and at the same time bulges out a 
perfect ball on the end. 

Good judgment and care must be exercised in both ad- 
Justing the press and in the oil-displacement space in the 
punch. This space is secured by adjusting the plugs JJ 
in order to get the proper effect on the ball. The pres- 
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sure is equally distributed on the dies CC by the hard. 
ened block 7 when closed by screw and handle DD. 
When the shell is in place, it will be noticed that the 
hollows of the dies are full of oil. As this must be ex. 
pelled, the oil channels XX are provided and must be 
as small as possible in order not to leave any depres- 
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FIG. 5. BULGING AND OPENING DIE AND PUNCH 


sion on the finished ball. The bronze bushings L and 
M and the nut can quickly be replaced when it becomes 
necessary. The tapped holes OO are to secure the bol- 
ster plate to the press. 


& 
Multiple Milling Jig 
By Kk. A. TIHANTON 
The idler stud washers on Ilenderson motorcycles are 
first drilled and turned; then they have a ¥-in. slot 
milled across the top. Some of the slotted washers may 


A MULTIPLE MILLING JIG 


be seen at the right in the accompanying illustration. 
They are slotted in lots of 12 in the jig shown. 
The washers are slipped into the channel, as Hae 
The clamping jaws B just catch the shoulders of 
washers. These jaws are operated by eccentric rolls 
and D, which are turned by the handles & and ¥ 
soon as the lot is slotted, the washers are pushed su an 
the jig refilled by shoving washers in from one end. 
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Furnace and Oil Burner Plans 
By Louis D. Prrx 


A large furnace equipped with oil burners and with the 
proper combustion and draft for annealing steel castings 
economically was for some time a problem with us in 
several ways. A large positive blower furnishing the air 
for the burners caused no end of repair expenses, and the 
steel stack was usually red hot and a smoke nuisance, 

The furnace was 20 ft. long, 13 ft. wide and 9 ft. high 
from the car to the roof arch. Remodeling was carried 
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FIG. 1. ANNEALING FURNACE AS REMODELED 
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out with good results, as in Fig. 1, which shows a cross- 
section of the annealing furnace after it was changed, 
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A burner was devised, as is shown in Fig. 2, made up 
almost entirely of standard fittings and gas pipe. The 
pipe C was heated and drawn somewhat to a point, leaving 
a hole just large enough to pass through it the nozzle D. 
The nozzle is a water-hose garden sprayer and can be 
bought for 20¢.: the rest of the parts are standard 


FIG. 3. BURNER WITH VALVES AND OIL STRAINER 
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fittings. The complete burner, fitted with valves and oil 
strainer, is shown in Fig. 3. 

Fig. 2 gives a good idea of the spray. Before the steam 
is turned on, the oil sprays in the direction F, shown jn 
dotted lines. The steam passes out over the nozzle, mixes 
with the oil and in a very fine vapor or gas takes the 
course shown by F. The injector effect draws in enough 
air to produce perfect combustion in the furnace without 
any additional air supply. 

It might appear that the burner side of the furnace 
will be colder than the outlet side, owing to the travel of 
the heat, but our experience with a furnace of this size 
does not find this to be the case. Conditions would be 
more nearly ideal, however, if the flue outlets were placed 
on both sides of the furnace. Under their changed con- 
dition our stack barely gets warm, and the smoke is hardly 
perceptible. In addition to this the blower was shut down 
and steam used instead. There is also a marked saving 
in fuel oil. Fig. 4 shows a cross-section of a proposed 
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FIG. 4. FURNACE FOR MELTING ALLOYS 


heating furnace for melting alloys with fuel oil. It 18 
built in tunnel shape, so as to give a coiling’ motion to 
the flames. 

It might be of interest to many who have furnace 
problems to know something in regard to the proper size 
of flue outlets. After considerable experimenting with 
three different kinds of furnaces, I find that 1 per cent. 
of the volume in cubic feet of the furnace expressed in 
square feet gives the proper total area of flue outlet. 
For example, take a furnace 5x6x2 ft., to have two flue 
outlets: 5 & 6 &X 2 = 60 cu.ft.; 1 per cent. of 60 = 
0.6 sq.ft.; 0.6 K 144 = 86.4; 864 — 2 = 43.2 sq.in. 
Therefore the size of each opening is 6x7 in., nearly. 


2 
Spline-Milling Fixtures 
By W. S. Wrigut 


The spline miller has been used quite extensively in the 
past to spline keyways, to hog away metal to be finished 
later by another operation and for cutting through slots. 
With the rush of gun work a new field of usefulness has 
been opened up for this type of machine. It will do a 
vast amount of work with practically no attention, for 
one man of the unskilled class can handle several machines 
without inconvenience, as a machine once started will 
run until its operation is completed and then stop. Each 
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cutter may not remove as much stock as an end mill; 
but as each machine is two spindled, the results of a 
Cay’s run are quite satisfactory. The cutter used is 
called a fish-tail cutter, being made with two, three or 
four teeth. 

The table moves as any miller table, only it is 
accelerated by different means and passes back and forth 
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FIGS. 1 AND 2. DIAGRAMS OF STROKES OF TWO 
SPLINE MILLERS 


between the two spindles. The distance from the center 
line of the cutters and the top of the table is constant 
and cannot be changed. 

Capacity diagrams of these machines, of Pratt & 
Whitney make, are shown in Figs. 1 and 2. Fig. 1 is 
for the smaller machine, in which the 
standard collet takes a_ straight- 
shanked cutter 14 in. in diameter, 
although +;-in. cutters may be used. 
The entire head of this machine is ad- 
justable au in., and the table cam 
stroke is 1 in. for each spindle, making 
a total movement of 2 in. The table 
travel is 2 in. 

The larger machine, shown in dia- 
gram in Fig. 2, has an adjustment of 
1 in., by means of moving the cam on 
its shaft, and has a 2-in. cam stroke 
for each spindle. This machine takes 
straight-shank cutters 14 and 7% in. in - 
diameter. The table travel is 4 in. 

In Figs. 3 and 5 are shown two 
styles of spline-milling fixtures, which 
are typical designs for these machines. Considering 
Fig. 3, the base A is of cast iron. Upon it is 
mounted a stationary jaw B, which is screwed, doweled 
and tongued to the base. Under this jaw and in a slot 
in the base is a machine-steel slide D, upon which is 


FIGS. 3 AND 4. A SPLINE-MILLING JOB AND ITS 
FIXTURE: 
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mounted a swivel jaw C held on the slide by means of 
a shoulder screw H. All these parts, except the base, 
are made of machinery steel and are carbonized, hardened 
and ground. With the high cost of tool steel it would be 
out of the question to make these parts of that material. 

The jaws are closed by mcans of a cam £, mounted on 
a stud F in the iron base A. The long end of the slide 
is held down by passing under the stationary jaw B, and 
the head end of the slide is forced downward as well as 
forward by the action of the cam in closing. 

On the side of the slide is screwed a plate G, in which 
is a rectangular opening. Driven into the side of the 
cam handle EF is a pin K. As it is desired to open the 
jaws to remove the work, this pin bears against the back 
side of the opening in the plate G and pulls the slide 
back or toward the operator, thus allowing the work to 
be removed. In the bottom of the base is planed a slot 
of the same width as the slot in the miller table, and 
two keys J are screwed in place. 

Fig. 4 shows the part upon which the cuts for both 
slots are made. The slot cut in the fixture, Fig. 3, is 
the small one marked X, while the cut marked Y is the 
one taken in the fixture of Fig. 5. The work in each 
case is positioned : the lug at the right of the cut Y. 
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When work can be held in a horizontal position and 
not vertical, as in Fig. 3, a fixture of the type shown 
in Fig. 5 may be used. In this fixture upon the base 
A is screwed and doweled the machine-steel block B, 
which is a bedding and locating block for the work. 

The work is held down on this plate by means of a 
swivel clamp C, hung in the leaf D. The leaf is swiveled 
on the pin K on a machine-steel block G, which is screwed 
to A. Clamping the work is done by a binder handle 
E, which is hung on the pin F' in the leaf and binds 
under the pin M in the base. The block G is cut at a 
45-deg. angle, as shown, to prevent the leaf from being 
thrown back on the table of the machine. The binder E 
is a forging. The casting is planed from 34 to */,, In. 
below the bottom of the leaf, when in the position to hold 
a piece of maximum size and to allow the leaf to close 
tight on a piece of minimum size. As _ considerable 
pressure may be put on the handle £, a stop handle ZL 
is provided with screw and nut N. This fixture is keved 
to the machine table in the same manner as the one of 
Fig. 3, and each is held in place by T-nuts and fillister- 
head screws. While conditions may require fixtures of 
different construction, these convey the general idea. 


FIG. 5. ANOTHER SPLINE-MILLING FIXTURE 


April 13, 1916 
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A Continuous Milling Fixture 


The continuous milling rig shown herewith was set 
upon a Brainerd miller to help out on a rush order. 
The work to be done was the surfacing of irregular- 
shaped cast-iron pieces that were already ground on one 
side. ‘The two faces had to be parallel within +0.0005 
in. 

There was at hand a fixture that, with a little changing, 
was well adapted to the work. A pair of heavy bearings, 
mounted on a base, carried a 114-in. worm-driven shaft, 
on which a faceplate was swung. This faceplate was 
provided with a locating stop for the work and a screw 
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A CONTINUOUS MILLING FIXTURE 


to draw each picce flat against the faceplate, a tapped - 


hole already in the pieces being convenient for this opera- 
tion. Removing the worm shaft from its former position, 
it was fastened to an angle plate as at <A, so that a belt 
drive could be obtained from the regular feed. To do this 
a pulley was screwed to the worm gear on the back of the 
machine in line with the pulley B in the upper worm 
shaft. The usual feed changes were thus obtained and 
applied to the faceplate. Removal of the pinion on the 
screw allowed the table feed worm gear to revolve with- 
out moving thie table. 

An end mill carried in the spindle C completed thc 
outfit. The production was 450 pieces per day—all within 
the prescribed limits. To insure perfect work, the saddle 
was moved up, the feed put on and the working surface 
of the faceplate D dressed off lightly by the end mill 
before any pieces were run. A screwdriver was the only 
tool the operator needed to attach the pieces to the face- 
plate. The screws used to hold them may be seen on 
the outer ring. 

Incidentally, the illustration shows a source of danger— 
guarded in this instance—which to the writer's belief 
the safety inspectors have overlooked. There are any 
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number of this type of miller in use, all powerfully geared 
and all made with a big driving gear in the spindle. 
The gear has six arms, the spaces between which when re- 
volving forming as dangcrous a trap as could be found. 
If by any chance an arm were thrust through one of the 
openings, the mildest possible result would be a broken 
limb. The writer has protected the machine shown and 
others by disks of 3-in. boards cut out on the bandsaw 
and held on the gear by wood screws passing through the 
boards themselves, one disk being on each side of the 
arm. DonaLD A. HamMpson. 
Middletown, N. Y. 
nt 
Extended Tool Post for 
Crankshaft Turning 


For turning large crankshafts the extended tool holder 
shown in the illustration has proved very suitable. The 
regular tool slide has been removed and the upright, 
which is a steel casting, bolted in its place. This, of 


CRANKSHAFT TURNING 


TOOL POST FOR 


course, may be swiveled so as to use it with either the 
right or the left hand. Near the upper end a slot has 
been planed, and a hardened-steel circular piece has been 
provided beneath the tool, enabling it to be set at any 
angle necessary. Two setscrews are used for clamping. 
Lima, Ohio. D. S. MAnn. 
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Portable Power Plant and 
Countershaft 


The illustration shows a portable countershaft built for 
use In the finishing operations on hand screw machines. 
The base is of the same width and height as the stand- 
ard elevating truck platform, with extensions of suff- 
cient length to straddle the leg of the lathe at the spindle 
end and take the belt pull. A 3-hp. motor is mounted 
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on the base and belted to a countershaft, with tight and 
loose pulleys and cone on the upper framework. The 
power wires are supported over the erecting floor by small 
ropes and weights and are long enough to allow the ma- 
chine to be moved anywhere on the floor. They are 
attached to the frame, with a double-throw switch on the 
side nearest the operator. 

The machines were assembled by the progressive system, 
in rows of ten each. When the end one was completed, 
the countershaft was moved up to it, the belt attached, 
sliding the countershaft back until the requisite belt pull 
was applied. The screw machine was run in the reverse 
direction while the spindle nose was ground to the cor- 
rect taper, owing to the fact that our internal grinder 
ran anticlockwise. The turret holes were then drilled, 
bored with a single-point tool and reamed.’ The tools 


THE PORTABLE COUNTERSHAFT AND POWER PLANT 


for this operation were held in the automatic chuck collet, 


thus insuring absolute alignment of the turret holes with 
the spindle. The belt was then taken off and the counter- 
shaft moved to the next machine in line. 

The countershaft was easily handled by one man and 
saved a great deal of time and confusion that would 
otherwise have been required in moving machines to the 
line shaft and back again. H. B. McCray. 

Charles City, Iowa. 
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A Boring Bar 


The accompanving drawing shows a boring bar that 
has been found very useful for short heavy engine-lathe 
work. While it is a bar, its construction permits it to 
be used for numerous turning and facing jobs as well. 

The cast-iron block A is bolted to the carriage after 
being planed to fit the tool-post slot and is bored in 
place. A keyway is cut in the top of the bore and a 
hardened key fitted to it. The key is made slightly loose. 
so that it may be removed easily. When in use, 1 ~ 
held in place by a substantial setscrew in the | 
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The bar has a keyway in each side, which permits it 
to be turned over for inside or outside work. The tool 
slot is cut at an angle of about 45 deg., for the purpose 
of getting into corners. Forged bits of 34-in. steel are 
used, and the bar is about 3 in. in diameter or may be 
heavier, if required. Braces may also be provided for 
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A BORING BAR ADAPTED FOR HEAVY LATHE WORK 


the back end of the bar and attached to the rear end 
of the carriage to prevent springing. 

A socket D, which slips over the end of the har and 
is held in place by a setscrew, makes it unnecessary to 
remove the bar for boring small holes. Bars of various 
lengths to suit the work being done may be used in the 
small end of the socket. Other sockets or caps may 
be made to slip over the end of the bar, for holding 
thread chasers and forming tools of different kinds. 

Los Angeles, Calif. F. L. Bow er. 


et 
Fitting Tube-Mill Gears 


The tube mills in a certain portland-cement works 
are gear driven. The gear and pinion on the intermediate 
shaft are subjected to tremendous stresses and vibration. 
To be sure that they would not come loose, we used 
to bore them out a force fit and press them on the shaft 
in the shop. When the gear was worn out or broken, 
the whole shaft, which weighed over 3,000 Ib., had to be 
taken out and moved to the shop, the gear pressed off and 
a new one pressed on, which took considerable time. We 
tried to hold them on with.a slip fit, but in time they 
always worked loose, no matter how well the key was 
fitted, spoiling not 
only the gear, but 
sometimes the shaft as 
well. So we tried a 
system which, because 
we did not know any 
other name for it, we 
called the two-diam- 
eter fit. The gear was 
bored out a force fit as 
usual, but allowing 
more for the fit. The 
shafts were 6 In. in 
diameter and we allowed eight thousandths. Then the 
gear was moved over in the chuck about yy In. and an- 
other cut taken. We allowed the tool to touch just half 
of the diameter of the first hole. This second bore was 

-osv slip fit on the 6-in. shaft. The keyway was then 

‘he middle of the larger-sized bore. To assemble, 


FITTING TUBE-MILL GEARS 
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the gear was slipped on the shaft to the required point 
and the taper key driven, drawing the force-fit bore 
against the shaft. 

When the gear was to be changed, the key was drifted 
out. A few blows from a sledge were sufficient to knock 
the slip-fit part of the bore, and 
it was easily slipped off the shaft and a new one put on. 

Although these drives are subjected to great stresses 
and vibration, we never had one come loose. As far as 
we could judge, this method of holding was just as secure 
as the force fits, BK. W. Wriatey. 

Seattle, Wash. 
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Handy Punch and Die Block 


Herewith is shown a sketch of a very handy punch 
and die for a mechanic’s tool kit. It may be used to 
punch sheet metal of any kind. 

The series of holes is drilled straight through both 
flanges and is made to take the punches C, made from 
standard sizes of drill rod. These are cut from the 
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A HANDY PUNCH AND DIE BLOCK 


rods and the ends hardened. Either of the surfaces A 
may be used as the dic, When both are dull, they may 
easily be renewed by grinding on an arbor inserted in 
the hole B, 

It is understood of course 
is to be hardened. 

Ilion, N. Y. 


that the whole die block 
Harotp E. Greene. 


a 
Preventing Shrinkage Cracks 


Considerable difficulty was experienced by a malleable- 
iron foundry in producing long thin castings such as 
shown in Fig. 1. The difficulty was to prevent them 
from cracking through the points indicated by B, while 
cooling in the mold. The trouble was overcome by em- 
Ploving an extra man during the pouring period, to 
dump the molds immediately after being shifted and to 
break the castings off the gate before cooling. After 
several vears of production by this method the foundry 
head took the matter of making alterations on the gating, 
to overcome the extra expense involved. 

The pattern department came to the conclusion that 
the cracking was due to the castings being much lighter 
in cross-section than the gate, causing unequal contrac- 
tion, which was successfully overcome by the use of a 
bent gate, Fig. 2. The contraction breaks this at the 
points marked V and saves the castings. 
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PREVENTING SHRINKAGE CRACKS 


The foundry is now producing the castings in large 
quantities at moderate cost and doing away with the ex- 
pense of the extra man. STEPHEN Bona. 

Union City, Conn. 


Relation Between Drafting 
Room and Factory 


Issuing drawings to the factory and keeping the factory 
supplied with uptodate prints are matters of no little 
importance. It often happens that, after blueprints have 
been sent to the shops and even after apparatus has been 
manufactured from them, the engineer will change the 
design, so that the prints in the factory become obsolete. 

In some large factories, when changed prints are sent 
to the manufacturing departments daily, a bulletin ig 
also issued and sent along, giving the drawing numbers 
affected, describing the changes, stating the requisition 
and job numbers and giving the disposition of material 
in process of manufacture. Where patterns and tools are 
involved, this bulletin wil] state, “Patterns changed” or 
“Tools changed.” The production man, seeing this, will 
at once issue orders to change the patterns or tools and 
will state whether production is to be held up on pres- 
ent apparatus or whether it may go on and the change 
work in automatically. 

This bulletin is sent to all manufacturing departments 
and should accompany the blueprints of that issue. Pat- 
tern shop, foundry, screw-machine, tool and machine- 
assembly departments are automatically notified at once. 
Each and every foreman is thus acquainted with the 
situation and is watching for his new or changed orders 
from the production department. 

The clerk in the factory, on receiving these new prints 
and bulletins, will call in all the old prints of the pre- 
vious issue, which should be scrapped. He should keep 
a record of all prints charged out and make sure that 
each man in the department holding an old print is sup- 
plied with a new one covering the latest changes. Some 
factory foremen in trying to cut down their “overhead” 
will neglect to have their blueprint files properly looked 
after, although this is a big mistake. It may happen 
that hundreds of dollars will be thrown away by making 
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up, according to an old drawing, parts that will be use- 
less for the new construction. 

The bulletin issued on new and changed drawings 
should be kept on record for at least five years, for pos- 
sible reference. It is the chart on which the whole 
manufacturing work hinges. By living up to it and 
doing strictly what it states the factory foreman or 
superintendent will eliminate all his troubles with the 
engineering and drafting departments. It may happen 
that the bulletin is wrong, but this is the fault of the 
engineer and not of the factory man. 

It may be found sometimes that the bulletin may not 
have as many drawings recorded as there actually are on 
change. The factory clerk is in a good position to dis- 
cover this, as he is the checker. By notifying the drafting 
department a supplementary sheet is sent through, cov- 
ering the missing numbers. 

To sum up the whole situation: The drafting-depart- 
ment daily bulletin notifies the factory of new and changed 
drawings, calls attention to pattern and tool changes, 
tells of disposition of material in course of construction, 
notifies the production and cost departments of all 
changes on apparatus being built and, lastly, is a silent 
superintendent of the whole manufacturing department. 

Pittsfield, Mass. JOHN INKERMAN. 
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Chuck Wrench Provided With 
Renewable End 


Having had much trouble with chuck wrenches which 
operate screws with female openings, I devised a wrench 
that successfully does away with the annoyance caused 
by twisting off the square end that enters the chuck 
screw. 

The body of the wrench is made as large as practical, 
to give the necessary metal around a square broached 
hole in the end. A small hole is drilled entirely through 
the shank. The wrench ends are made of standard cold- 
drawn square stock driven in the broached hole. In 
ease the end is twisted off, the cross-handle is removed, 
and the broken end is driven out with a drift through 
the small hole in the wrench body. A new piece is driven 
in, and the wrench is as good as new. 

Brazil, Ind. FRANK G. SENTER. 


Inspection of Castings 


The inspection of castings is a subject on which very 
little has been written and at the same time one which 
should interest all mechanics. A casting is something 
more than a lump of metal taken out of the sand. It is 
oftentimes the foundation for a lot of expensive work. 
If defective, the further expense of machining it should 
be stopped, if possible. 

The inspection of large castings is interesting, as each 
casting, even if off the same pattern, will check differ- 
ently. To decide whether or not to use a defective cast- 
ing, before any machine work has been done, will often 
tax the judgment of the most experienced of inspectors. 
To facilitate the inspection of castings and to stand- 
ardize it, I have worked out the following specification 
and find it very satisfactory: 

All castings must check reasonably close to the di- 
mensions on the drawings, al! variations to be noted and 
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reported when necessary, an allowance being made for 
the required amount of material for anisans, all parts 
that require machining. 

Castings should be free from all ‘detecte=Such as 
shrinkage cracks, sand-, shrink- or blow-holes, warped 
or twisted surfaces, lumps, fins or burnt sand—that affect 
the strength or appearance. ; 

All castings must be cleaned thoroughly. This means 
that no extra work will be necessary in order to use the 
castings, that all lumps and fins must be chipped off 
flush with the surface of the castings and that all sand. 
chaplet plates, cleaning jacks, nails and core rods. must 
be removed from fillets and cored pockets or holes. Ex- 
ceptions will be made from these rules, in the following 
cases : 

Castings used for a rough class of work will pass as 
O.K. with a foundry finish suitable for this particular 
class of work. Minor defects, unless present in large 
numbers, that do not affect the strength or appearance 
of the castings will pass as O.K. Castings that have 
shrinkage cracks, shrink-, sand- or blow-holes located at 
such points that they will not affect the strength of the 
casting will pass as O.K., provided that the filling of 
the defective spot or spots is done at the expense of the 
foundry. Castings that have had defective spots filled 
or welded without first having obtained permission of 
the inspector will be subject to rejection. Permission to 
patch a defect will only be given after inquiry has been 
made regarding the extent of the defect. 

Castings that have been welded or burned on at points 
that are to be finished must be soft enough at such points 
to be readily machined. If too hard, the castings will 
be subject to rejection. 

Castings that develop defects after machine work has 
been done will be subject to rejection or will be filled or 
welded at the expense of the foundry. 

Castings that have warped or twisted surfaces that 
do not affect the use of the casting or cause extra work 
in machining will pass as O.K. W. H. Nourse. 

Portland, Ore. 
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Wanted--Data om Shell Practice 


There seems to be such a variety of methods used when 
machining the shells that the practice followed by our 
readers is worth recording. 

In some firms we find that low-carbon steel is used for 
the machining tools, some using them dry, others with a 
cutting lubricant. Other concerns are utilizing high- 
speed tools, either dry or with cutting fluid. Will our 
readers engaged on this class of work kindly send us 
what is their practice, which to be of value should contain 
the following data: Chemical analysis of steel being 
machined, surface speed at which it is machined, feed 
and depth of cut being taken, nature of steel used for 
the machining tool, whether dry, or if using a cutting 
fluid, its nature. A compilation of such information 
would be of great value, as it deals with an interesting, 
live subject. 

Also of value would be the following information: 
Operation and machine tool used, physical properties 
of steel machined. If heat-treated, what-is the treat- 
ment? Is steel from bar or forged? Of what type is 
the cutting tool? Information on threading is especially 
wanted. 


April 13, 1916 AMERICAN 
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Discussion of Previous Question 
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Drilling Long, Small Holes 


The article bv A. R. Robertson on page 241 of the 
American Machinist proved of interest to me, as I have 
several times faced the same problem. Just a few months 
ago a number of spindles were required that called for a 
long, small hole of the kind referred to. These spindles 
are used on a special machine, and six are required for 
each set. The outside diameter is a little less than 14 in. 
and the length is 6 in. A 0,101-in. hole is drilled and 
reamed from end to end and is required to run true with 
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DRILLING LONG, SMALL HOLES 


the outside and to be as near straight as it can reasonably 
be made. The hole size limits are 0.001 in. over and 
nothing under. The specifications called for machinery 
steel, and the pieces were to be cvanided on each end 
when completed. 

The steel had already been cut off, but on taking up the 
job [ returned it to the stockroom and had cold-rolled steel 
furnished instead, allowing about 14 in. to turn off. The 
pieces were then rough-turned to within yy in. of size 
and well annealed. The reason for using the cold-rolled 
steel is that machinery steel is often stringy and uneven 
in grain, while cold-rolled is smooth and easy to work. 
This is a material aid in keeping the hole going straight. 
The roughing off and careful annealing are for the purpose 
of disposing of the rolling or drawing stresses in the 
steel, which would otherwise be likely to make the piece 
eraoked later on. 

The hole is drilled in a bench lathe. First. one end of 
each piece is trued off on the diameter for 34 in. back, 
making the size uniform for the lot. Then this end is 
back-rested, the other end being held in the draw-in 
chuck. The illustrations from A to D show how the work 
is spotted with a center drill, drilled about ,%q with a 0.094 
twist drill and rough-reamed with a short two-lip tool 
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made of drill rod. These tools are all caught short in the 
chuck, which is held in the tail spindle, thus insuring 
a true start. ‘The finish-reaming should not be done 
with too short a reamer, for a slight lack of alignment will 
give a large hole at the start, which will not help matters. 
We are now ready to proceed. 

Three different tools are used, shown from EF to G—a 
spotter, a drill and a cannon reamer—and two lengths of 
each, 314 and 614 in. All are made from drill rod, with 
the exception of the drill. These tools are used in rota- 
tion, as the hole is put through by stages. 

The chuck, however, is no longer held in the tail spindle, 
but the center hole in the shank is placed against the tail 
center. Therefore, the operator, lightly holding the chuck 
as shown at fH, is quickly aware of any undue resistance 
encountered by the tools and lets the chuck run around, 
thus avoiding breaking a drill in the hole. 

The first tool is the spotter. Its body fits.the hole just 
reamed, and the point, ground the same as the drill, spots 
the bottom just enough to give the drill a true start. Then 
comes the drill, which is a regular twist drill sweated in 
a drill-rod shank. It is cleaned and oiled by withdrawing 
and dipping in an oil cup wherever it pulls hard. After 
about 3% in. or a little more has been drilled, the hole 
is reamed with a cannon reamer, and so on through the 
piece. This follow-up method will keep the hole going 
nice and straight. On these pieces 6 in. long, drilled 
from the one end, there were none running out more than 
four or five thousandths at the back end. 

The correspondent mentions grinding the drill out of 
center. I have used this plan for getting through hard 
bronze or high-speed steel, but it does not seem that a 
very straight job would result. ARTHUR W. SUITER. 

Woonsocket, R. I. 
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Wearing Plates for Jigs 


The wear plates for jigs, described by B. Maxim on 
page 200, are excellent, but the illustration is rather 
misleading. It is no doubt an error in draftsmanship, 
but the hardened wear plates are shown anchored in such 
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WEARING PLATES FOR JIGS 


a fashion as tu lose their usefulness, as the plates and 
casting rub at A, Fig. 1. 

No doubt, Mr. Maxim’s idea is, as in Fig. 2, to have 
the wear come on the plates at B.A comparison of the 
two sketches will show the difference. 


Luton, England. P. J. Tompxins. 


650 


AMERICAN MACHINIST 


Vol. 44, No. 15 


Heavy Projectile Turret Lathes 


SYNOPSIS—The heavy turret lathes described 
in this article were made expressly for work on 
the smaller sizes of projectiles. The range of 
speeds and feeds is ample for this class of work, 
yet care has been taken to avoid complication. 


In designing and making the turret lathes here shown 
the Hill Pump Co., Anderson, Ind., first intended build- 
ing them for its own use only, but later 
decided to place them on the open 
market. ‘The nature of the company’s 
factory work and the ownership of 
an ample foundry gave it especial 
facilities for manufacturing these ma- 
chines. ‘T'wo sizes are made at present, 
known as No. 3 and No. 6. 

The main idea has been to pro- 
duce strong, accurate and easily oper- 
ated lathes for machining the smaller 
sizes of explosive shells. The com- 
parative simplicity of design and the 
absence of complications add to the 
security from breakage under severe 
working conditions. The use of a large 
number of these machines in its own 
shops has enabled the company to test 
out the various features. 

The bed is of the box-pattern type, 
wide, deep and reinforced with cross- 
ribs. It rests on a large oil pan sup- 
ported on pedestal legs that form large 
oil chambers. The headstock totally 
incloses the spindle and the main gears. 
It contains a large oil reservoir for 


FIG. 1. 


chain lubrication to the spindle and back-gear shaft bear- 
ings. The latter are all fitted with heavy renewable bronze 
bushings. A glass gage on the front of the headstock 
enables the operator to see that sufficient oil is kept in 
the reservoir at all times. 

The spindle is of high-carbon steel, hollow and accu- 
rately ground to size. All gears are accurately cut and 
are made of steel, with the exception of a bronze worm- 
wheel in the apron. The flat turret is of large diameter, 


EXTRA-HEAVY PROJECTILE TURRET LATHE 


gibbed at the outer edge and very heavy. All its parts 
are carefully fitted and scraped into position. It is 
arranged for six tool holders, which are tongued and 
fitted to slots in the turret and are held firmly in their 
respective positions by a pin set under the cutting tool and 
by hardened and ground bushings into which the pin fits 
The turret apron is of the shrouded box style, arranges 
for longitudinal power feed, with a single automatic sto}.. 
The oil pump is of the gear type and supplies oil or 
other lubricant to the cutting tool through an automatic 
distributor only when the tool is in working position. 
Except in certain dimensions and in the method of 
operating the chucks, the No. 3 and the No. 6 lathes 


FIG. 2. DETAILS OF NO. 6 HEAVY PROJECTILE TURRET LATHE 
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closely resemble each other. The No. 3 may be seen in 
Fig. 1 and in detail in Fig. 3. These two illustrations 
show how the self-centering draw-in chuck is operated 
by a handwheel at the back. Fig. 2 gives details of the 
No. 6 machine. Here the handwheel is dispensed with, 
and the chuck is operated by means of a toggle-lever 
action mounted over the front bearing within easy reach 
of the operator. 

The driving power is supplied to each machine through 
a single pulley on the back-gear shaft, which is 12 
in. in diameter and has an 8-in. face. Eight changes 
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floor space for machine, 2 ft. 6 in. by 7 ft. 6 in.; cubic 
measure boxed, 8 ft. 6 in. by 5 ft. 6 in. by 4 ft. 6 in.; 
net crated weight, about 6,000 lb.; net boxed weight, 
about 6,500 Ib. 

For the No. 6 size—swing over bed, 22 in.; from face 
of chuck to tool socket, 48 in.; longitudinal movement 
of carriage, 48 in.; height from floor to center of spindle, 
40 in.; length of bed, 9 ft.; back-gear ratio, 4.13; face 
of gears, 3 in.; bore of spindle, 314 to 414 in.; overall 
length of spindle in bearings, 25 in.; front spindle 
bearing, 93% in. in diameter by 6 in. long; rear spindle 
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FIG. 3. DETAILS OF NO. 3 HEAVY PROJECTILE TURRET LATHE 


of feed are available through quick-change gears, which 
are 0.015, 0.020, 0.025, 0.030, 0.045, 0.060, 0.075 and 
0.090 in. per revolution. The regular equipment includes 
self-centering draw-in chuck with hardened jaws. Special 
tools or holding fixtures are supplied on order. The 
following are important dimensions of the two sizes 
of machines: 

For the No. 3 machine—swing over bed, 22 in.; from 
face of chuck to turret tool socket, 27 in.; longitudinal 
movement of carriage, 25 in.; height from floor to center 
of spindle, 40 in.; length of bed, 6 ft.; ratio of driving 
gear from back-gear shaft to spindle, 4.13; face of gears, 
3 in.; bore of spindle, 314 to 414 in.; overall length of 
spindle in bearings, 25 in.; front spindle bearing, 534 
in. in diameter by 6 in. long; rear spindle bearing, 514 
in. in diameter by 5 in. long; diameter of turret, 18 in. 5 
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bearing, 514 in. in diameter by 5 in. long; floor space, 
10 ft. 6 in. by 2 ft. 6 in.; cubic measure boxed, 11 ft. 
6 in. by 5 ft. 6 in. by 4 ft. 6 in.; net weight crated, 
about 8,000 lb.; net weight boxed, about 8,500 Ib. 

8 


Whale Oil for Cheap Cutting 
Compound 


A Canadian concern manufacturing 18-pounder high- 
explosive shells makes inquiry for a recipe for a good 
cutting compound that could be made from whale oil. 

The extensive use of lard oil in this plant has led 
to what is considered excessive cost for cutting compound, 
and the plentiful supply of whale oil has suggested the 
possibilities of economy through the utilization of this 
grade of oil. 


G52 AMERICAN MACIINIST Vol. 44, No. 15 


my 


9 
Vv. 


DN 
i 


Miles = 
0251005 0005 300240055005 


DISTRIBUTION OF MACHINE SHOPS IN SOUTH AMERICA IS SHOWN BY THE DOTS 


——— Digitized by Go ogle 


3A, 7 ———— 


April 13, 1916 


AMERICAN MACHINIST 653 


Editorials 


Last Call for Index 
A supply of indexes for Vol. 43, July-December, 1915, 
is still available. 
Those desiring copies should make prompt application. 
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Machine Shops in South 
America 


Comments on South American business conditions in 
general have appeared in these columns during the past 
few weeks, This discussion is the first of several that 
will give accurate statistics and facts in regard to the 
machine shops of that great southern continent—their 
equipment, workmen and executives, The information 
is drawn from records prepared on the spot by Duncan 
N. Hood, the special representative of the American 
Machinist who has just returned from an 18 months’ 
journey, going down the west and returning along the 
east coast. 

The reason for referring to this as a coast journey is 
realized at once by glancing at the map on page 652. 
On that map are plotted the machine shops of South 
America. It will be observed that they are strung along 
the coast line, with the exception of a cross-continent 
helt stretching from Chile across the upper part of 
Argentina. 

The total number of machine shops indicated on the 
map is 461, divided among the various countries as fol- 
lows: Panama, 3: Colombia, 12: Ecuador, 21; Peru, 
45; Bolivia, 21; Chile, 69; Argentina, 95; Paraguay, 5; 
Uruguay, 15; Brazil, 147: the Guianas, 9; Venezuela, 
19, During Mr. Hood’s recent trip he visited 70 per 
cent. by number of all these shops and obtained detailed 
information in regard to their work, equipment and per- 
sonnel. In this group are included all the large shops 
of South America. Those not Visited are the smaller 
ones in remote or inaccessible locations. 

A familiar way to estimate the Importance of the ma- 
chinery building and repairing in a given locality is to 
tabulate the shops according to the number of men em- 
ployed. Grouping the South American shops in this way 
gives the following classification: Number of shops 
employing up to 20 men each, 368: from 21 to 50 men 
each, 52; from 51 to 150 men each, 18; from 151 men 
up, 23. 

Another classification that is of interest is one that 
arranges the shops according to the kind of work done. 
As will be expected, the two important items in such a 
grouping of South American machine shops are general 
repairs and railroad repairs. The complete classifica- 
tion is as follows: Railroad repairs, 88%; shipbuilding 
and ship repairs 31; general repairing, 225; light-machin- 
ery building, including engines, 26; street-railroad re- 
pairs, 57; mining-machinery repairs, 34. 

What these figures mean in terms of possible increase 
in the number of machine shops in South America can 
be gathered by a comparison with United States statistics. 
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In South America there is in round numbers one machine 
shop for every 100,000 persons. In the United States 
there is one shop for every 5,000 persons. The ratiy 
is 20:1. Hundreds of shops will be built and equipped 
as the great southern continent follows the path of de- 
velopment that this country has traversed during the 
last 75 years. What a tremendous prospect ! 


Protest Against Committing 
U.S. to Metric System 


The leading editorial on page 563 in the issue of two 
weeks ago pointed out an attempt to commit the United 
States to the metric system in the conference for uniform 
laws recently held at Buenos Aires, Argentina. On page 
609 of last week’s issue a copy of the cablegram of protest 
sent by the National Association of Manufacturers was 
printed. Other protests were sent, and the American 
Machinist can now state definitely that at least eight 
such cablegrams were forwarded to Secretary of the 
Treasury McAdoo prior to the opening of the sessions 
of the conference in South America. 

At this writing we do not know what action, if any, 
was taken. It is inconceivable, however, that anything 
detrimental to the great manufacturing and commercial 
interests of the United States could have been done in 
view of the standing and importance of the associations 
aud firms that registered their protests, 


Manufacture of Munitions 
in Navy Yards 


The impression one receives in going through a 
United States navy yard is that it is greatly over- 
equipped. The appearance of some of the yards is worse 
than others in this respect, but they all look lonesome 
in spots. The reasons for this condition are many and 
involved; but whatever the reasons, there is this justi- 
fication—-in wartime there would be work for every ma- 
chine and every square foot of space, 

The new idea in cost keeping—that the cost of work 
should not be assessed for idle equipment—has led those 
who have thoroughly apprehended it to make changes in 
their business and manufacturing policies so as to take 
on work that can be handled in connection with their 
regular work and that will employ equipment which would 
otherwise be idle. This policy tends to stabilize the 
working force and permit general economies of practice, 
ax well as to increase revenue. 

Applying this reasoning to the navy yards, it would 
appear to be profitable for the vards to take up manu- 
facturing work to keep busy this idle equipment, and 
what more appropriate side line is there than munitions ? 
Why, for example, would it not be well for a forging 
press to be busy making shells when it is not occupied 
by its regular jobbing employment ? Moreover, the in- 
troduction of work of this kind generally in the yards 
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would go a long way toward solving the problem that 
has for years been before the N avy Department—of de- 
veloping a sort of “coal and ice business.” The yards 
are always very short of work when the fleet is in south- 
ern waters, and the workmen and general organizations 
suffer thereby. 

There is another and more important factor to be 
considered in this connectiom Manufacturers who went 
in for war orders are pretty generally agreed that their 
great difficulty in getting started lay in finding men who 
knew how to make munitions. Optimistic persons took 
Contracts and then looked to see how to make the goods. 
Not but what we had plenty of men who could find out 
how. When an emergency turns up, we want plenty of 
men who know what to do. Also, we want to know just 
what equipment is needed for each line of goods—ma- 
chines, jigs and fixtures, gages, etc. 

Through the engineers of the country the Government 
is seeking to make preparations for the prompt mobiliza- 
tion of industry, in case of war, for the production of 
war material in immense quantities. Let the Govern- 
ment start now to manufacture men, in the navy yards 
and arsenals, who will know how to make this material, 
with the view of distributing them among the producing 
units of mobilized industry when the occasion arrives. 
They should take with them detailed plans and specifica- 
tions for the materia] necessary to the production of 


Processes and of inspection. These men should be of 
the kind that can explain matters clearly and show other 
men how to do things; they should be high-grade, in- 
telligent machinists, of the sort that makes good in- 
spectors. 

The navy yards would then stop munition manufacture 
and turn to the work for which they are intended, tack- 
ling it with large, well-trained forces, excellent equipment 
in working order and complete, well-oiled organizations. 

This proposition is sensible and practicable. It will 
cost nothing, it will undoubtedly lead to substantial econo- 
mies, and the Navy Department has the power to adopt 
it, right now. 

38 


The Broad View in Adjusting 
Complaints 


A proper sense of proportion is essential to success in 
any field of endeavor. Lengthy correspondence resulting 


of the organization. Not that the written word can be 
dispensed with—it is the very life of modern business— 
but it should be confined to essentials. Too frequently 
correspondence concerns itself with the elaboration of the 
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turer replied at considerable length, to the effect that 
such a mistake could not have been made at his factory; 
it must have been the result of faulty assembling. The 
customer pointed out that the fitting was secured by 
dowels and was found in place when the machine arrived, 
This ruled out the possibility of error in erecting. The 
manufacturer in reply questioned the extent of the mnis- 
placement. The customer, to satisfy the manufacturer, 
submitted further proof of his contention. After several 
more letters the manufacturer grudgingly gave his con. 
sent to a deduction of $5 from the bill, to correct the 
error. 

The correspondence probably cost the purchaser more 
than $5 in loss of time and temper. However, as he felt 
that he was in the right, he naturally would not drop the 
matter until he had obtained satisfaction from the man- 
ufacturer. To be sure, he had nothing much to gain by 


making his point, but that purchaser can never he er- 


pected to accept an unsatisfactory delivery without a pro- 
test. 

The case of the manufacturer was quite different and 
showed considerably greater lack of vision in extending 
the controversy. No matter what the merits of the pur- 
chaser’s complaint may have been, the manufacturer had 
nothing to gain hy carrying on a lengthy argument with 
his customer. His sense of proportion was deficient. 
When a customer reports in a $1,000 machine a defect 
that can be corrected for $5, it is, in the first place, a 
certainty that the customer is honest in his complaint, 
even if he is mistaken. This consideration alone should 
lead the manufacturer to accede to requests for minor 
adjustments. The manufacturer who does not quibble 
over complaints at once acquires merit in the eyes of his 
customer. But even when the manufacturer feels that a 
complaint is unwarranted as to fact and questionable as 
to intention his sense of Proportion should still show him 
that the expense of lengthy correspondence will be more 
than the cost of a trivial correction. 
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Wanted--A Lighting Gage 


When we begin to have state laws or commission rules 
in regard to the lighting of factories, there will be spe- 
cifications for the minimum amount of both day lighting 
and artificial lighting that must be provided. How is 
the foreman in charge of a room or a department to 
know when the daylight is insufficient and it is time to 
snap the switch and put on the artificial light? It is 
evident that some sort of lighting gage must be pr- 
vided. 

This matter has already been made a subject of dis- 
cussion among illuminating engineers, with the suggestion 
that there must be developed either a simple, pila 
and inexpensive stationary lighting gage or, as they ca 
it, a photometer. It should be so arranged that a glance 
at a dial or some other part would indicate to the ue 
man whether or not the intensity of illumination is equa 
to the minimum requirement. The use of such au ee 
strument would put the matter of illumination on “§ 
basis of knowledge and not in the swamp of guesswors. 

Here is possibly a fruitful field for the use of sine 
mechanical ingenuity in developing a successful, nin 
pensive photometer. If it can be made cheaply endup 
one should be provided for every department of every 
shop. 
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Self-Opening Die Head with 
Floating Die 


In the design of the die head shown, known as the 
Boehm automatic die, the Rickert-Shafer Co., Erie, Penn., 
has aimed to provide a die head that will cut a truly 
parallel thread and that will possess a positive opening 
mechanism. 

The chasers have a radial movement and are directly 
backed up by the cam ring throughout their entire length 
and width. They slide between hardened and ground 
chaser guides and are carried by hardened and ground 
carriers. The chaser carriers have a groove milled in 
the outer end to take the positive-opening cam, which is 
a face cam milled on the under side of the cam ring. 
The cam ring is locked in the closed position by two 
hardened locking pins, which slide in hardened bushings 
and lock against hardened plugs. These locking pins are 


SELF-OPENING DIE HEAD 


Made in eight sizes ranging from %-in. to 2%-in. capacity, 
either with or without float 


entirely independent in action from the rest of the die, 
thus allowing the die head to come to the back position 
before closing. The die head is driven by three hardened 
rollers, which are located at the extreme outside of the 
shank head, in order to eliminate as much torsional strain 
as possible. 

The floating die has a lateral float of from 144 to 4 
in., according to the size of the die, and is provided 
with an adjusting ring by means of which all the float 
may be taken up and the die made to cut the threads 
as short as yi; in. By means of this float any error in 
the camming of automatic or screw automatic machines 
is taken up by the die head. When it is used in hand 
machines, the operator by watching the float can tell 
whether he is forcing the die or letting it drag. This 
will prevent his spoiling work and also opening the die 
before the proper length of thread is cut. 

The taper attachment is adjustable, so that one set of 
cams is able to handle all practical tapers. The swivel 
cam is graduated for tapers from 14 to 114 in. 


Shop Equipment News 


Oxyacetylene Welding and 
Cutting Torches 


The Oxyacetylene Torch Co., Greenfield, Mass., has 
recently placed on the market a line of welding and 
cutting torches, two views of which are shown in Fig. 1. 
The upper torch is of the plain type, and the lower 
illustration a roller attachment. This device is useful 
to guide the torch over metal in performing cutting 
operations, so as to retain the correct distance of the 
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FIG. 1. TWO TYPES OF CUTTING TORCH 


i ~ 


FIG. 2. CUTTING TORCH EQUIPPED WITH RADIUS 
ATTACHMENT 


torch from the plate. The lower design also shows a 
loop connection by which the operation may be performed 
with only a single tank of oxygen. 

Another view of the cutting torch is given in Fig. 2. 
This illustration shows a radius attachment for use in 
cutting circles of various diameters. 

The novel and interesting feature of the welding and 
cutting torches here described is the universal head, by 
which the head and thus the flame may be swung 
on an arc up to 270 deg. while the flame is burning. 
The advantage of this feature is apparent, as it allows 
the welder to swing around the flame to suit various 
positions as desired, such as up, down, straight or round 
a corner. In this way difficult welding operations are 
made simple. The various welding tips have self-con- 
tained mixing chambers, thus enabling the proper gas 
mixture to be obtained for each size. 
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Electric Shop Hoist 


The frame of the electric hoist shown is made of cast 
iron, cylindrical in form and so constructed as entirely to 
inclose the operating units. Easy access for inspection 
is provided through a number of openings with easily 
removable covers. 

The portion of the frame containing the gearing and 
mechanical brake is operated from the drum and motor 
by a cast partition and is packed with transmission grease. 
The drum is provided with suspension lugs for attaching 
to a trolley or other type of mounting. 

The hoist is equipped with roller bearings, and owing 
to the comparatively slow movement, the drum bearings 
are bronze bushed. Cut spur gearing is used throughout. 
The drum is of cast iron, grooved to receive the full 
amount of rope for the given lift without overlapping. 
The drum gear is fastened to the end of the drum and 
not to its shaft. The drum replaces the motor frame and 
revolves around the motor armature, by which construc- 


ELECTRIC SHOP HOIST 


tion a more compact hoist is secured and a higher lift 
made possible. In replacing the motor frame, the drum 
is of unusually large diameter, being 40 to 45 times the 
diameter of the hoisting rope used. 

The hoist is equipped with a mechanical-load_ brake, 
which automatically stops and holds the load when the 
motor is stopped and is released only by revolving the 
motor in the lowering direction. It is of the friction disk 
tvpe and is contained in the same inclosure as the gearing. 
A solenoid-operated brake capable of holding the full 
load attached to the hoist armature shaft is provided. 
It will instantly stop the motor when the current is cut 
off. The hoist can be equipped with standard series 
wound motor for direct current and standard motor for 
alternating current. Either rheostatic or single-speed 
control ean be furnished. 

This tvpe of hoist is a recent product of the Economy 
Engineer) ‘'o.. Willoughby, Ohio, and is made in 
eapact "om 1,000 to 10,000 Ib. 
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Hand Screw Machine 


The illustration shows a plain-head hand screw ma- 
chine recently developed by the Charles Stecher Co., 
Chicago, Tl. 

The machine is similar to that shown on page 700, 
Vol. 43, with the addition of power feed to the turret. 


PLAIN-HEAD HAND SCREW MACHINE 
Wire-feed capacity, 1),-in. round, {%-in. square and 1%-in. 
hexagon bars; hole in spindle, 15% in.; swing over bed, 14 in.,; 
diameter of holes in turret, 1% in.; length that can be turned, 
7 in.; greatest distance from end of spindle to turret, 17 in.; 
width of belt, 3 in. 


The arrangement of the power feed is such that the tools 
are fed positively the same distance each time. This 1s 
accomplished by an arrangement of the friction in the 
power-feed rod. The friction permits the rod to slip when 
the tools have reached the positive stop and can be easily 
seen by the operator, who trips the feed. The gears are 
entirely inclosed and run in oil. 
iB 


Combined Three-Oven Furnace 


The design of the heat-treating furnace shown is based 
on the research work of Alfred Smallwood, Birmingham, 
England. The American rights for the manufacture 
of this furnace have been secured by the American 
Incandescent VWeat Co., Delta Building, Boston, Mass. 


COMBINED THREE-OVIEN FURNACE 
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In the design and Construction of this type of fur- 
nace it 1s claimed radical departures have been intro- 
duced to take care of the often neglected factors of the 
purity of the gases generated by the burning material 
and the action of these gases on the metal. 

The furnace js planned for the scientific heat-treat- 
ment of steel, copper and alloys. It is made to use coal, 
oil or gas as fuel, ordinary bituminous coal, either hand 
fired or fired by mechanical stokers, with natural draft, 
commanding the maker’s preference. A system of con- 
trolling dampers is said to provide a high degree of uni- 
formity of temperature in the heating chambers, and 
in addition an extended secondary combustion is main- 
tained to a length considered sufficient to insure a pure 
reducing flame at the point at which the gas enters the 
heating chamber, 

With the construction employed it is possible to operate 
from one to five independent heating chambers on one 
firebox, with a different temperature in each chamber, 
if desired. The claim for low Inaintenance cost is based 
on the existence of low gas temperatures in this type of 
furnace, the use of standard-size brick, and large heat- 
storage area. The heating chamber is completely sur- 
rounded by canals through which the gas passes before 
leaving the furnace, providing a rapid and even heat 
absorption. 
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Heavy-Duty Engine Lathe 


The dominant aim in the design of the lathe shown 
Was a sufficiently heavy proportioning of parts to enable 
the rapid removal of stock. 

The machine is double back geared and is built along 
conventional lines. To maintain alignment of the lead 


DOUBLE BACK-GEARED ENGINE LATHE 


Swing over bed, 22 in: swing overcarriage, Seen oie. in peice 
C of belt, a 


in.: diameters of driving cones, 14, 12 and 10 in.; w 
between centers, & ft.; bed, 36 in. 


screw, the pads of the lead-screw bearings have grooves, 
into which the bearings fit. The lead screw is 34 in. 
in diameter, Acme thread, four threads per inch, splined 
to provide for driving the feed mechanism. The threads 
of the lead screw are engaged only when cutting threads. 
The tailstock is of the cutaway type and can be set over 
114 in, for taper turning, 

The machine is made in a variety of bed sizes, ranging 
from 8 to 14 ft., by the Davenport Locomotive Works, 
Davenport, Iowa. 
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High-Speed Electric Sensitive 
Drilling Machine 


The motor-driven sensitive drilling machine shown is 
equipped with ball bearings and is rendered sensitive by 
the use of a special coil-spring mechanism located in 
the column. The simple construction is apparent. 


MOTOR-DRIVEN SENSITIVE DRILLING MACHINE 

Capacity in steel, 0 to 34 in.: in brass, aluminum and wood 
0 to '*/4 in.; vertical adjustment of spindle, 2 in.; height over 
all, 18 in. 

The motor and bracket can be readily raised or low- 
ered on the main column. The motor overhangs suffi- 
ciently to permit drilling in the center of a 6-in. circle. 
This machine is a recent product of 
the Wisconsin Electric Co., Racine, Wis. 
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Eye Color-Pyrometer 


The instrument shown is designed to 
measure directly the temperature of a 
piece under heat-treatment. With this 
instrument the color of the heated body 
is exactly duplicated, and at the same 
time the temperature is indicated on 
an accurately calibrated scale. The 
operation of the instrument is extreme- 
lv simple. It is focused on the piece in 
the furnace and is then adjusted until 
the color of the work is duplicated in 
the instrument, when the temperature 
can be read on the calibrated scale. It 
is claimed that the temperature read- 
ings with this instrument are within 1 
to 2 per cent., regardless of the fur- 
nace temperature, and that an operator who is color 
blind can utilize it; for although he cannot distinguish 
color as red, orange, blue, ete., he can still duplicate 
the intensity, on which principle the instrument op- 
erates. 

While this form of pyrometer was designed for the 
more precise temperature measurement of high-grade 
steels under treatment, it can also be used for taking 
the temperatures of heated bodies either within or with- 
out a furnace, so that it is adapted to measuring the 
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EYE COLOR-PYROMETER 


temperatures of ingots, billets, rails, plate, structural 
shapes, forgings, castings, etc. 

It is made in two ranges—1,000 to 1,800 and 1,800 
to 2,300 deg. F.—and represents a recent product of the 
Gibb Instrument Co., Pittsburgh, Penn. 
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Mechanical Pickling Conveyors 


The accompanying illustrations show a conveyor made 
by the Chain Belt Co., Milwaukee, Wis., carrying car- 
tridge cases and similar goods through a series of rinsing 
and pickling baths for removing all grease and oily de- 
posits that adhere to the surface of the work during the 
process of manufacture. 

The conveyor consists of two strands of roller chain 
belt, between which are attached steel bars whose ends 
are bent up at right angles and have semicircular re- 
cesses punched in them to suit the diameter of the work 
to be handled. The recesses in the bars are so disposed 
that the tubes lie slightly on an incline and automatically 
drain off the water or pickling fluid as the work leaves 
the bath and thereby saves time in draining off. 
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The upper trackage consists of steel angle irons bent 
into a series of curves to suit the length and depth of 
the tank and the time which it may be desired to hold 
the work in the various baths. Hold-down guides are 
provided at the curves. The trackage is entirely a self- 
contained unit and is constructed so that it can be 
removed, as in Fig. 1, or placed without disturbing the 
tanks or their fittings. The return run of the conveyor 
is carried on straight angle-iron tracks below the tanks. 

The conveyor, shown in Fig. 2, is 34 ft. from center of 
head shaft to center of take-up shaft and is motor driven 
by spur gearing connected to the head shaft. The ap- 
paratus was designed to receive the work at. one end 
and automatically discharge it at the delivery end after 
passing through the baths at the rate of 1,200 cases per 
hour when traveling at a speed of 10 ft. per minute. 
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Quick-Acting Press 


The special feature of the hydro-pneumatic press shown 
is its quick action, 10 full strokes per minute being possi- 


QUICK-ACTING HYDRO-PNEUMATIC PRESS 


Capacity, 10 tons; diameter of ram, 3 in.; stroke, 6 in.; distance 
from ram to platen, 20 in. 


ble while developing the full rated capacity. With shorter 


strokes and less tonnage the speed can of course be 
correspondingly increased to take advantage of conditions. 


FIG. 2. CONVEYOR IN OPERATION IN SHELL PICKLING BATH 
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While intended primarily for flanging or upsetting in 
the assembly of parts, modifications in the design of the 
sliding fixture or the interchange of several fixtures makes 
it adapted for a wide variety of operations. 

This press is a recent addition to the line made by 
the Metalwood Manufacturing Co., Detroit, Mich. 


PERSONALS 


Thomas K. Egan, for several years superintendent of 
manufacturing of the Dexter Folder Co., Pearl River, N. Y., 
has accepted the position of plant superintendent of the 
Brown Cotton Gin Co., New London, Conn. 

J. C. Drumm, for a number of years associated with the 
Carnegie Steel Co. in engineering work, has joined the Scien- 
tific Materials Co. Pittsburgh, Penn., where he will be in 
charge of the efficiency-instrument department. 


Wilmot Fleming, of the Fleming Engineering Co., Philadel- 
phia, Penn., has been retained as the superintendent of the 
machine shop of the Pennsylvania Forge Co. which recently 
took over the equipment and business of the Fleming 
company. 

J. B. Doan, for many years vice-president and general 
manager of the American Tool Works Co., Cincinnati, Ohio, 
has been elected president to fill the vacancy caused by the 
death of Franklin Alter. Robert S. Alter has become vice- 
president and foreign manager and Henry Luers, treasurer. 


BUSINESS ITEMS 


The offices of J. J. McCabe will be moved on Apr. 16 
from $0 Church St. to the 18th floor Singer Bldg., 149 Broad- 


way, N. Y. City. The warehouses remain in the same loca- 
tion, 10th and Brunswick Sts., Jersey City, N. J. 


The Steel Products Engineering Co., Springfield, Ohio, has 
taken over the business of the Springfield branch of the Gem 
City Machine Co., and in addition to doubling the toolroom 
equipment has added a department for manufacturing. 


Owing to rapid expansion in its special and contract 
machine business the C. H. Cowdrey Machine Works, Fitch- 
burg, Mass., have completed a new addition three stories high 
and 235 ft. long by 86 ft. wide. The building is of the latest 


approved mill construction and with the additional equipment 
now in the course of installation greatly increased facilities 
will be available. 


INQUIRY FOR MUNITION 
MACHINERY 


A communication received from F. R. Ratcliffe, acting man- 
ager, Small Arms Factory, Department of Defense, Lithgow, 
AustraHia, indicates that the Australian military authorities 
will soon be in the market for additional machines and special 
equipment for small-arms and other munition factories. 


TRADE CATALOGS 


Wilmarth & Morman Co., Grand Rapids, Mich. Catalog No. 


106. Drill grinding machines, universal grinders, etc. I!l- 
lustrated, 40 pp., 6x9 in. 
The Moore Oil] Co., Cincinnati, Ohio. Catalog. Cuttin 


compounds and oils, drawing compounds, quenching oils. 1 


pp., 6x9 in. 
National Tube Co., Pittsburgh, Penn. Bulletin No. 26. 
Autogenous Welding of National Pipe. Illustrated, 52 pp., 


8x11 In. 


FORTHCOMING MEETINGS 


American Society of Mechanical Engineers. Spring meet- 
ing, April 11-14, New Orleans, La., Calvin W. Rice, secretary, 
(29 West 39th 8t., New York, N. Y. 
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Annual meeting, Apr. 


National Metal Trades Association. 
H. D. Sayre, secretary, 


27-28, New York, N. Y., Hotel Astor. 
Peoples Gas Building, Chicago, Ill. 


American Society for Testing Materials. Annual meeting 
June 27 to July 1, 1916, Hotel Traymore, Atlantic City, N. J. 
Edgar Warburg, secretary, University of Pennsylvania, Phila- 
delphia, Penn. 


American Society of Mechanical Engineers. Monthly 
meeting first Tuesday. Calvin W. Rice, secretary, 29 West 
Thirty-ninth 8St., New York City. 


Boston Branch National Metal Trades Association. pap he 
meeting, on first Wednesday of each month, Young’s Hotel. 
. W. Poole, secretary, 40 Central St., Boston, Mass. 


Providence Association of Mechanical Engineers. Monthly 
meeting fourth wednesday each month. J. A. Brooks, secre- 
tary, Brown University, Providence, R. I. 


New ma ed Foundrymen’s Association. Regular meet- 

ing second ednesday of each month. Exchange Club, Bos- 

ot Mass. Fred F. Stockwell, 205 Broadway, Cambridgeport, 
88. 


Engineers’ Society of Western Pennsylvania. Monthly 
meeting third hres section meotng first Tuesday. Elmer 
Hiles, secretary, Oliver Building, ittaburgh, Penn. 


Rochester Society of Technical Draftsmen. Monthly meet- 
ing, last Thursday. O. L. Angevine, Jr., secretary, 857 Genesee 
St., Rochester, N. Y. 


Superintendents’ and Foremen’s Club of Cleveland. Monthly 
meeting third Saturday. Philip Frankel, secretary, 310 New 
England Building, Cleveland, Ohlo. 


Western Society of Engineers, Chicago, Ill. Regular meet- 
ing first Wednesday evening of each month nah pd bah, July 
ane SusUst. J. H. arder, secretary, 1785 Monadnock lock, 

cago, e 


Philadelphia Foundrymen’s Association. Meetings first 
Wednesday of each month. Manufacturers’ Club, Philadelphia, 
penn Howard Evans, secretary, Pier 45 North, Philadelphia, 

enn. 


Technical League of America. Regular meeting secona 
Friday of each month. Oscar S. Teale, secretary, 356 Broadway, 
New York, N Z 

R 


STATEMENT OF THB OWNERSHIP, MANAGEMENT, ETC., 
REQUIRED BY THE ACT OF CONGRESS OF 
AUGUST 24, 1912, 


of American Machinist, published weekly at New York, N. Y., 
for April 1, 1916. 

State of New York 88 

County of New York 

Before me, a Notary Public in and for the State and County 
aforesaid, personally aypeotee Chester W. Dibble, who, having 
been duly sworn according to law, deposes and says that he is 
the Vice-President of i111 Publishin Co., publisher of 
American Machinist, and that the following is, to the best of 
his knowledge and belief, a true statement of the ownership, 
management, etc., of the aforesaid publication for the date 
shown in the above caption, required by the Act of August 
24, 1912, embodied in section 443, Postal Laws and Regulations, 
printed on the reverse of this form, to wit: 

1. That the names and addresses of the publisher, editor, 
managing editor, and business manager are: 

Publisher, Hill Publishing Company, 10th Ave. at 36th St., 

New York, N. Y. 

Editor, Leon P. Alford, 10th Ave. at 36th St., New York, N. Y. 

Managing Editor, Fred H. Colvin, 10th Ave. at 36th St., New 
or J e e 

Business Manager, Mason Britton, 10th Ave. at 86th St., New 
York, N. Y. 

2. That the owners are: 

Hill Publishing Company, 10th Ave. at 36th St., New York, N. Y. 

Owners of 1% or more of Stock Issued. 

Estate of John A. Hill, 10th Ave. at 36th St., New York. 
Arthur J. Baldwin, 106th Ave. at 86th S8t.,’New York. 
Fred R. Low, 10th Ave. at 36th St., New York, N. Y. 
John McGhie, 10th Ave. at 36th St., New York, N. Y. 
Fred S. Weatherby, 1600 Beacon St., Brookline, Mass. 
Frederick A. Halsey, 356 W. 120th St., New York, N. Y. 
G. Eugene Sly, 60 Union 8q., New York, N. Y. 
Frederick W. Gross, 215 E. llth St., Erie, Pa. 
Alfred E. Kornfeld, 10th Ave. at 36th St., New York, N. Y. 
Emma B. Hill, 80 Munn Ave., East Orange, N. J. 

The balance of the stock issued (less than 1% each) is 
owned by 68 employees, 3 ex-employees, and 13 others who 
are wives, daughters or relatives of employees. 

3. That the known bondholders, mortgagees and other se- 
curity holders owning or holding i per cent. or more of total 
amount of bonds, mortgages or other securities are: Mortgage 
on building, Dime Savings Bank, Brooklyn, N. Y. 

4. That the two paragraphs next above, giving the names 
of the owners, stockholders and security holders contain not 
only the list of stockholders and security holders as they 
appear upon the books of the comvany ut also, in cases 
where the stockholder or security holder appears upon the 
books of the company as trustee or in any other fiductar 
relation, the name of the person or corporation for whom suc 
trustee is acting, is given; also that the said two paragraphs 
contain statements embracing affiant’s full knowledge and 
belief as to the circumstances and conditions under which 
stockholders and security holders who do not appear upon the 
books of the compe as trustees, hold stock and securities 
in a capacity other than that of a bona fide owner: and this 
affant has no reason to believe that any other person, asso- 
ciation or corporation has any interest direct or indirect in 
the said stock, bonds or other securities than as eo stated by 
him. CHESTER W. DIBBLE, 
Vice-President Hill Publishing Co. 
Sworn to and subscribed before me this 31st day of 


March, 1916. 
(Seal. RICHARD L. MURPHY. 
(My commission expires March 30, 1917.) 
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Prices--Materials and Supplies 


je EUMLIETELUUT Ao STO gue ua mee a ec 
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IRON AND STEEL 
Pig Iron—QuoOtations were current as follows at the points 


indicated: 
One One 
Apr. 7, Month ear 
1916 Ago Ago 
No. 2 Southern Foundry, Birmingham. $15.00 $15.00 9.00 
No. 2 X Northern foundry, New York. 20.50 19.75 4.25 
No. 2 Northern foundry, Chicago rae 19.00 18.50 13.00 
Bessemer, Pittsburgh ................ 21.95 21.45 14.55 
Basic, Pittsburgh .................00. 19.20 19.20 13.45 
No. 2 X, Philadelphia................. 20.50 20.00 14.25 
NOs 25 VG OY 65 6coy 8 ok eh ee ewe ae wR 18.50 18.50 12.75 
No. 2, Southern Cincinnati........... 17.90 17.90 12.15 
Basic, Eastern Penn.................. 21.00 19.50 13.50 
Gray forge, Pittsburgh............... 18.70 18.45 13.45 
Steel Shapes—The following base prices in cents per pound 


are for angles 3 in. by in. and larger and tees 3 in. and 
larger from jobbers’ warehouse at the places named: 


Apr. 7, Month Year Cleve- Chi- 
1916 Ago Ago land cago 
Steel angles, base.......... 3.10 2.95 1.85 3.25 3.10 
Steel T’s, base............. 3.15 2.95 1.90 3.25 3.10 
Machinery steel (bessemer) 3.10 2.95 1.80 3.25 3.10 


Steel Sheetsz—The following are the prices in cents per 
pound from jobbers’ warehouse at the places named: 


One One 

Apr. 7, Month Year Cleve- Chi- 

1916 Ago Ago land cago 
No. 28 black............ 3.50 3.50 2.60 2.95 3.20 
No. 26 black............ 3.40 3.40 2.50 2.85 3.10 
Nos. 22 and 24 black.... 3.35 3.35 2.45 2.80 3.05 
Nos. 18 and 20 black.... 3.30 3.30 2.40 2.75 3.00 
No. 16 blue annealed.... 4.30 3.75 2.35 3.00 3.45 
No. 14 blue annealed.... 4.20 3.70 2220 3.60 3.35 
No. 12 blue annealed.... 4.15 3.65 2.20 3.55 3.30 
No. 28 galvanized....... 5.65 5.65 4.00 5.50 5.50 
No. 26 galvanized....... 5.35 5.35 3.75 5.20 5.20 
No. 24 galvanized....... 5.20 5.20 3.55 5.05 5.05 


Standard Pipe—The following table shows the comparison 
in discounts, together with the net prices in cents per foot: 


c——_ Black ——~_ --Galvanized—~ 


Apr. 7, One Apr. 7, One 
1916 Yr. Ago 1916 Yr. Ago 
% to 2 in. steel butt welded 72%. 805% 53%% 8 69%% 
21% to 6 in. steel lap welded. 71% 79%e 5214% 684%% 

Diameter, In. 

a ee Wackig- id ace Irie Rate awen ak 3.12 2.30 5.35 3.51 
ME oo serene iin ete alg Ge Bue a Gy anaes 3.91 3.40 7.91 5.19 
i oe hia AER EASE Ge eee ea ace hice ete 6.44 4.60 10.70 7.02 
UNG. st te isle Rae ee RARER 7.70 5.50 12.79 8.39 
2 RihDahh FSKE OW ia bye ELS LOS 10.36 7.40 17.21 11.29 
CIE” hin dcks ewes Te SS Cae Bes 16.97 12.29 27.79 18.43 
DC: Db oa ie Op pe RES WE Se eee 22.19 16.07 36.34 24.10 
Bees aera dae wie ae Sw Ne aan, ei 31.61 22.89 51.78 34.34 
Sh) alan ee ae ee cee ene Oe ee eae wae 43.12 31.08 68.30 46.62 
shields sie a erh tae ee are tee hai 55.68 40.32 91.20 60.48 


Bar Iron—Prices are as follows in cents per pound at 
the places named: 


Apr. 7, One Month 
1916 Ago 
Pittsburgh, mill ........... Chee wae eke 2.45 2.40 
NGQW SY OTK 5 Gi bw bed ob ors a ee a OR Ae 2.70 2.60 
Warehouse, New York .......ececeeeees 3.10 2.90 
Warehouse, Cleveland ...........e000.% 3.25 2.25 @2.50 
Warehouse, Chicago ........... cee wees 3.10 2.90 


Cold Drawn Steel Shafting—From warehouse to consumers 
requiring fair-size lots, the following quotations hold: 


INEW DORK. 6450-4 ete 46 56 45s Hee See es 15°7 above list price 
ClOVEGlANG ~~ ci-veweuee thw eae ee eee es 20°. above list price 
CHICAS Oo cea eee ie ee Eee ae we ow a List price 


Bofler Tubex—From Pittsburgh, the following are the less- 
carload basing discounts for lap-welded boiler tubes: 


1% and 2 Iin............. pl? 316- to. 445- 1Nos i655 eA eis 604 
Boge ON Eid ack are eis ecstatic ds releere ave to 487%).0 6 ane Oo Wiisk sr ese ee eee 53° 
2% and 2%...........-. bate 92 (OWS ANG ee ie ceed 50% 
Oo. ONG O36 sik rue Oe Ded 59Ce 


These discounts apply to standard gages and to even gages 
not more than 4 gages heavier than standard. For long tubes 
charge 10° net extra as follows: 1% in. size over 18 ft. and 
not exceeding 22 ft.; 2 to 3 in. sizes over 22 ft. and not ex- 
ceeding 24 ft.; 3% to 13 in. sizes over 22 ft. and not exceeding 
25 ft. 


High Speed Tool Steel containing from 10 to 18% tungsten 
sells as follows per pound in New York: 


Billets ............ —  §P 85 DTS. Scoala 2 pute a ae ous $3.00 


Swedish (Norway) Iron—This material per 100 Ib. sells as 
follows f.o.b. places named: 


mm New York —~Y 
Today One Year Ago 


$4.75 $3.25 Cleveland... $5.05 Chicago... 
In coils an advance of 50c. is usually charged. 
METALS 
Miscellaneous Metals—The present quotations in cents per 


pound, with a comparison of practically a month and year 
ago, are as follows: 


$4.10 


-—————- New York ————__, 


One One 
Apr. 7, Month Year 
1916 Ago Ago 
Copper, electrolytic (carload lots) 27.50 27.25 16.50 
PUT oss. ts oot Sve coh Sena se ads andy ae are 53.00 55.00 53.00 
LiG@AG. cere hig ee seks bree kee eae 8.50 6.75 4.25 
BPCIUEr: |24 36 oie eb ee os eed ae 18.50 19.50 11.00 
ST. LOUIS 
NGO AG (5508. 4 eas Hae CRO Bee BOG aed 8.50 6.75 
SDCLCOF oe Seki bus bs oe ew ea Ree 18.50 18.00 


Apr. 7, Month Year Cleve- Chi- 
1916 Ago Ago land cago 
Copper sheets, base..... 35.50 35.00 21.00 34.50 34.50 
Copper wire (carload 
IOUS): 2o rtd Sarees 35.50 35.00 16.60 34.50 37.00 
Brass rods, base........ 41.50 37.00 16.35 36.00 37.00 
Brass pipe, base........ 44.50 41.00 19.10 43.00 45.00 
Brass sheets ........... 40.50 37.00 16.25 36.00 37.00 
Solder % and % (case 
LOUK). “abies ed ees 32.25 31.00 33.50 35.50 31.25 
Old Metals—The following are the dealers’ purchasing 
prices in cents per pound: 
r-—New York— 
One 
Apr. 7, Year Cleve- 
1916 Ago land 
Copper, heavy and crucible........... 23.00 23.00 22.00 
Copper, heavy and wire............... 22.00 22.00 21.00 
Copper, light and bottoms............ 19.00 19.00 18.00 
Lead: “NEAVV 36 665k oaks de new he ew ee eas 6.50 5.25 6.50 
IUCR, TOR 6s fe Sie i ieee oe as Sie is Bee eA 6.00 4.75 5.50 
Brass... NEAVY sek 64 eet O48 ove Bee ee alee 14.00 14.00 18.00 
Brass, ent: 4.40825: sestecaceies 4eiee 12.00 12.00 12.00 
No. 1 yellow rod brass turnings...... 15.00 14.00 16.2 
PANO 5. eh ea eee hie eee tes Se Se 13.00 14.00 14.50 


Monel Metal—The following are the prices in cents per 
pound for mill lengths 8 ft. and over: 
Less Than 


10,000 6,000 
Lb. Lb. Lb. 500 Lb. 500 Lb. 
ofaSize ofaSize ofaSize ofaSize ofa Size 


Size, In. and Over and Over and Over and Over and Over 
Rounds—Squares 

y tO qy..... 31.50 32.00 32.50 33.00 36.00 

to ts bigsels ts 31.25 31.75 32.24 32.75 35.75 

% to 1%..... 31.00 31.50 32.00 32.50 35.50 

14° -t6:-(2 eo 3 ess 31.75 32.25 32.75 33.25 36.25 
Rounds 

3 to 3,73;..... 32.50 33.00 33.50 36.00 37.00 
Squares 

O-. dindueetee eee 32.50 33.00 33.50 36.00 37.00 
Rounds 

316 to 3]8..... 32.00 32.75 33.25 35.75 36.75 
Squares 

3); to 348. ..... gecn0 32.75 33.25 35.78 36.75 
Rounds—Squares 

4 104% 3 33.00 33.50 36.00 36.50 37.50 

5 tO? Bit an 22 36.00 36.50 37.00 34.50 38.40 

7 36.50 37.00 37.50 38.00 39.00 
PIQUB: oi eae wed cuss 32.50 33.00 33.50 36.00 37.00 


Flats not rolled wider than 6 in. or less than % In. thick 

Henne or bars 2c. per Ib. over corresponding size of round 
rods. 

For cutting to any specified length not shorter than 1 ft. 
add le. per Ih. 

The scrap allowance is 18c. per lb. delivered at works. 


Aluminum—Quotations in cents per pound are as follows 
for ton lots: 


NO 2. VITBIn 08299 out ieee k eee eee la ae ee 59.0047 61.00 
Pure: “98-9967 . oPrenielt. aie sa wSereate dG Sates Bee we 58.004 60.00 
NOS 22 AILOYV PENTOCe 5a ei scars eis Ka 4 SA Sosa Bw aT 48.00 @ 50.00 


Jobbers usually charge 2c. per pound over these figures. 


Antimony—Chinese and Japanese brands are quoted in 
cents per pound for spot delivery, duty paid: 


New York... 45.00 Cleveland.. 50.00@ 55.00 


COPPey Bars from warehouse sell as follows in cents per 
pound: 


New York.... 


Chicago.. 45.5060 


40.00 Cleveland.... 33.50 Chicago.... 38.00 


April 13, 1916 


Babbitt Metal—Quotations are as follows 
pound from warehouse at the places named: 


New York Cleveland Chicago 


in cents per 


Best grade ............2.6 55.00-@ 60.00 59.00 60.00 
Commercial ....,.....+08. + 25.00 @ 30.00 (22.50 28.00 @ 30.00 
Copper Sheetszs—In New York hot rolled 16 oz. (large lots) 


base per lb. is 35.50c.; cold rolled 14 og. and heavier add lic.; 
polished takes lc. per sq.ft. extra for 20-in. widths and under; 
over 20 in., 2c. 
SHOP SUPPLIES 
Nuts—From warehouses at the prices named, on fair sized 
orders the following amount is deducted from list: 


New York Cleveland Chicago 


Hot pressed square.......... $2.75 $3.50 $3.70 
Hot pressed hexagon ......... 2.75 3.75 3.80 
Cold punched square ......... 2.50 3.00 3.25 
Cold punched hexagon ........ 3.00 3.75 4.00 


Semifinished nuts sell at the following discounts from list 


price: 
New York.... 65% Cleveland... .70-10% Chicago.... 70% 


Curelace Bolts—From warehouse at the places maimed the 
following discounts from list price are in effect: 


New York Cleveland Chicago 
SO DY 6. Nia kh éees eee ae eee 50 and 5% 65% 65% 
Larger and longer........ 40and5% 60and5% 50and 15% 


At this rate the net prices are as follows: 


Length, New York r——Cleveland -——Chicago——, 
In *kUOUMMAhC<C~K/SC KOK CO KHOU ”:C~SY 


1% .... $0.48 ies . $0.35 ome -»- $0.35 aickcts = 
2 iets .53 seid eit .38 see ee .38 stig ees 
214 .... 57 $1.85 $4.85 42 $1.55 $4.04 42 $1.38 $3.61 
3 bates 62 1.41 5.16 45 1.68 4.27 45 1.50 3.82 
3% .... 67 2.17 5.42 49 1.81 4.51 49 1.62 4.04 


Machine Bolts—From warehouses at the places named the 
following discounts hold: 


New York Cleveland Chicago 
% by 4 in. and smaller.... 50and10% 65and10% 65 and 5% 
Larger and longer up to 1 in. 

Lin: by $0 ifs. gan4cdecd ees 45% 50and15% 50and 20% 
Length 7—New York-— -———Cleveland—— -——Chicago—, 
In. VA 4 1 14 14 1 % 5% 1 
2 ... $0.81 oe. 13 $8.80 $0.57 $1.22 at 04 $0.59 $1.55 $6.40 
2% ... 84 2.27 9.30 60 1.30 5.32 62 1.65 6.76 
3 als 88 2.41 579 63 1.38 5.61 “65 1.75 7.12 
3%... (91 2.55 10.29 .67 1.46 5.89 68 1.85 7.48 


Wrought Washers—From warehouses at the places named 
the eee amount is deducted from list price: 


New York.... $4.25 Cleveland.... $6.00 Chicago... 
At this nie. the net prices eilowe: 
Diameter, In. New York Cleveland Chicago 


. $6.30 


y $28 enawoe sede ae Keto Bate y $9.25 $8.00 $7.70 
eee eee ee ee a ere ee 7.4 6.20 5.90 
We 5. a Geen Bae RG Oe EE Oe ees 6.65 5.40 5.10 
Lio? 22 op Med et divine Whee oe ewes 5.75 4.50 4.20 
De cae TAS ye A Se ee . 4.95 3.80 3.50 
1 ee eC re ee ee re ee oT eee 4.45 3.40 3.10 
DG dad ane ered @ ics 48 ek AS Ae BE 4.35 3.30 3.00 
Ng 6-46 hn Gh OR OSLO Oe ote 4.25 3.20 2.90 
2. 24s Sey OG seed SO eae ee Wale Os 4.05 3.10 2.80 
3, 3% S Srariehaen br Soe he: ot ars Sovseieorn ss 4.25 3.20 2.70 
B16 8 a Oe aS Baws Deh ae SSeS 4.25 3.20 2.90 
We ONG OI sae 'g  ROK we CEN ERS Bee 4.75 3.50 3.20 
For cast-iron washers the base price per 100 lb. is as fol- 

Ows: 
New York.... $2.50 Cleveland.... $1.75 Chicago.... $1.90 


Riveta—The following quotations are allowed for fair sized 
orders from warehouse: 


New York Cleveland Chicago 
Steel js, and smaller........... 60% 60—10% 60% 
INN CG. i sce ate web eae san 60°; 60—10% 60 1s 


Button neacs. ee: %,1in. diameter by 2 in. to 5 In. sell as 
follows per 100 


New York.... ee Cleveland.... $3.40 Chicago.... $3.50 
Cone cane: same sizes: 
New York.... $4.85 Cleveland.... $3.50 Chicago. $3.60 


For the “(ello wihe sizes, the extras over the Bove prices 
in cents per 100 lb. are as follows: 


1% to 1% In. long, all diameters.................. $0.25 
Be i: GIA WIGUOh 6b be oie ihe Nd Aw Rae eas 0.15 
1 AN SQUAIMOCRl acco ace oo ews 9 ee eRe GES GARE OE RES 0.50 
1 in. long and shorter............. ccc cee ee ee eee 0.50 
Longer than: 5) (isl si bees we es eee eS Wb Ot 0.25 
Less than Kegs...... 2... 0. ce ce eet eee eee tees 0.50 
Countersunk headS ............ cece ee eee eee ewes 0.50 
Nailsa—Wire nails f.o.b. Pittsburgh sell at $2.40; galvanized, 


1 in. and longer, $4.40, and shorter, $4.90. These prices are to 
regular customers and delivery is made at the mfll's conveni- 


ence. From warehouse wire and cut nails sell as follows: 
New coe Cleveland Chicago 

Wine. oie be hee ee eee oe Gs 2.9 2.95 2.70 

COE ots be ee ea ee ee we eee 2. 30 2.85 2.70 


Bolt Erada—Fair-sized orders of bolt ends with hot-pressed 
nuth, from warehouses at the places named sell at the fol- 


lowin el aatary: from list price: 
New York... 45% Cleveland... 60% Chicago. .50 and 20% 
Copper Rivets aad Burs sell at the following rate: 
Rivets Burs 
Cleveland ........2.6. List price List price 
CHICRKO@ 425 ve wales List price List price 
New York ........... 20% from list price 10% above list price 
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Seamless Drawn Tubing—The base price in cents per pound 
from warehouse is as follows: 


New York Cleveland Chicago 


Brass: 26s 6902s Sot euktew tan 41.50 44.50 42.50 
CODDG!  .45 se 5 4 ee eee Oe 42.50 45.50 39.50 
For immediate stock shipment the following quotations 
prevail: : 

r———-C opper——_—__, c———— Brass ————_ 

7—New York— c—-New York~ 

One One 

Apr.7, Year Cleve- <Apr.7, Year Cleve- 
Diameter, In. 1916 Ago land 1916 Ago land 
3 to 2%..... 45.50 22.50 44.50 43.50 19.50 45.50 
eae eee 45.50 22.50 44.50 43.50 19.50 45.50 
au De eet 46.50 23.50 44.50 45.00 20.50 45.50 
ee ee ree 47.50 24.50 45.50 46.00 21.50 46.50 
i eee eee are ewe 49.50 26.50 47.50 48.00 23.50 48.50 
O's ig ais guy Ree ere 51.50 28.50 49.50 50.00 25.50 50.50 
Gore eavestiaes §2.50 29.50 51.50 51.00 26.50 52.50 
D, ace eral ona 54.50 31.50 61.50 53.00 28.50 62.50 
B.. ee eaee Ph eatne 56.50 33.50 55.50 55.10 30.60 56.50 


Welding Material (Swedish)—Prices are as follows in 
cents per pound f.o.b. New York: 


Welding re Cast-Iron Welding Rods 


ye 2 pee , 850 %% by 19 in. long....... 22.00 
oO. and ©. 9.25 5 by 12 in. long....... 26.00 
Me hes ee cys 10.00 X by 19 in. long....... 20.00 
No. Rs ay ea ge aaa Hee 1, by 21 in. long....... 20.00 
ae eraiaia ee ate tee 14.00 Vanadium Wire tn Coils or 
INO: 208 ec pian re a ae h 16.00 Sticks 

Special Welding Steel 9 Biri 777 270007050000 18/00 

hte geulantn. Wik Wow weaee eda a 33.00 Me, aka ed ik doe Dae OS Oe LAO 

Ss Wiki) Seale ceria es an ayn cease 30.00 a. 2.08 sya sec tale avaln @ ouaiareew MeeOU 
6° SS elHieae he oes KS es 28.00 5 and larger........... 11.00 


Tin Piatens—The sollow ne prices are in effect from ware- 


houses at the places name 
New York Cleveland Chicago 
Coke tin plate, 14x20: 


Ee ne ne ar Ree $5.00 $5.00 $5.00 

TO." 107 ID aoa cee eee 5.15 5.15 §.15 

Terne plate, 20x28: 

Base Net 
Weight Weight Coating 
100 lb. 200 eee $9.50 $9.10 $8.50 
I.C. 214 Rectan acsce e 8.90 9.35 9.10 
I. X. 270 Beas Saceos 11.80 11.60 11.15 
I.-C. 218 | eg ene een 12.00 10.25 11.25 
I. C. 221 Veet eed 13.00 10.50 11.50 
I. Cc. 226 Bb sca boa vas 13.50 12.50 12.20 
I. C. 231 1 ae 14.25 13.50 13.50 
Ic. 236 | | re eee 15.50 14.50 14.50 
Ic. 241 Be Lica evden aie 17.00 16.75 16.00 
I.c. 246 AO oh. Sethu os 19.00 16.75 16.75 


Cotton Waste—tThe following prices are in cents per pound: 
c———_New ee ee 


ne 
Year Ago Cleveland Chicago 


White ....... 11.00@13.00 6.25@8.00 9.50@13.00 11.00@12.50 
Colored mixed 8.00@10.00 4.50@6.50 7.50@10.00 8.50@10.50 


Coke—The following are prices per net ton at ovens, Con- 
nellisville, and cover the past four weeks: 


Mar. 18 Mar. 25 Apr. 1 Apr. 8 
Prompt furnace $3.50@3.75 $3.50@3.75 $3.25@3.75 < 75 @ 3.00 


Prompt foundry 3.75@4.00 3.75@4.00 3.75@4.00 
Sal Soda sells as follows per 100 Ib.: 
New York.............. $1.25 Cleveland........ceee0:. $2.25 
CHICA RO 6 cin ee ns rs $1.90 
Roll Sulphur in 360-Jb. bbl. sells as follows per 100 Ib. 
New York.... $2.25 Cleveland.... $2.60 Chicago.... $2.85 
pine Sheetsa—The following prices in cents per pound pre- 
vail: 
Carload: Jots; (20.0. (mls < 6.660 308 Mee eee Meee eee S 25.00 
New York Cleveland Chicago 
In casBkKsS ...........020000- 26.00 26.00 27.00 
Broken lots .............. 26.50 26.50 27.50 


Swedish Steel Sheetn—To consumers requiring fair-sized 
quantities tool steel sheets sell at 16c. base and spring steel 
abs at l2c. base. These prices are f.o.b. warehouse, New 

ork. 


Linseed Ofl—These prices are per gallon: 
New York Cleveland Chicago 


Raw in barrels ............... $0.1 $0.80 $0.83 
S6<@al. CANS f4 26s eis se Caen 91 .90 aD | 
Boiled, it is le. per gal. higher. 


White Lead, dry and in of], In cents per pound sells as 
follows: 
TOOSI Ds MOR a. 6 hg oe ih aa earn o ee. Means Ee Ge wile WaAT alors oe ee aw 10.50 
h- and nO 1: SCR Ms Sed bahia oa ee bs Sea a eed 10.75 
V2 Te MOR at Saati hina aie Glare DUS pad ak OE wR LS 11.90 
d= 00; OA1DS sCHMNS 3 oo.oe os. 2-14, eis Sark Wa ne a A ae a 12.50 
Red Lead in cents per pound sells as follows: 
Dry In O11 
VOOSID: | MOR scorch eke ons 4 oe ak WD OER 19.50 11.99 
25- and 4O-lb. kegs... .... 1.  ce e we eee 10.75 11.25 
D2 GIs KOR: sd hae ee boca ae wad Pp weak as ee 11.00 11 00 
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Lob heit 


If you are in need of machinery or supplies, the first thing to do is to consult the Buying 


Section. 


If you cannot find just what you want, send us particulars, and we will be 


glad to publish it free of cost, thus putting you in touch with reliable manufacturers. 


METAL WORKING 


oe NEW ENGLAND STATES 


Bids will soon be received for the construction of a 2- 
story garage at Auburndale, Mass., for F. W. Norris, 582 
Massachusetts Ave., Auburndale. Estimated cost, $35,000. 
Noted Feb. 24. 


The Killon Rubber Co., 26 A Clayton St., Dorchester, Bos- 
ton, Mass., will construct a garage at Dorchester. 


The contract has been awarded for the construction of a 
erage and manufacturing eon for Isadore Sonnabend, 
440 Commercial St., Boston, Mass. stimated cost, $45,000. 


Plans are being prepared for the construction of a 1-story, 
20x70-ft. garage at New Bedford, Mass., for D. J. Sullivan, 
660 Cottage St... New Bedford. Estimated cost, $10,000. 


A. D. Moore and W. L. Shaw have leased the Belchertown 
Shoe Shop at Palmer, Mass., and will equip it for the manu- 
facture of automobile bodies. 


The contract has been awarded for the construction of a 
garage on Maplewood Terrace, Springfield, Mass., for L. Kins- 
man. 


Bids will soon be received for the construction of a l- 
story, 50x140-ft. garage at Winchendon, Mass., by W. H. Hunt 
& Son, Arch., Federal Bldg., Salem, Mass. Estimated cost, 
$12,000 Noted Mar. 23. 


Plans are being prepared for the construction of a 1-story, 
57x60-ft. garage for A. Berkowitz, 5 Chapin St., Worcester, 
Mass. Estimated cost, $20,000. 


The Hi-Lo Jack Co., recently incorporated, plans to es- 
tablish a factory at 140 Green S8t., Worcester, Mass. 


The Bridgeport Screw Co. has awarded the contract for the 
construction of a 2-story, 100x150-ft. addition to its plant on 
Union Ave., Bridgeport, Conn. 


The Ball and Rubber Bearing Co. plans to construct a 
factory at Danbury, Conn. 


The Birmingham Iron Foundry Co. plans to construct an 
addition to its plant at Derby, Conn. 


The contract has been awarded for the construction of a 
garage at Forestville, Conn., for F. N. Manross. 


The contract has been awarded for the construction of a 
garage on Crown St., New Haven, Conn., for the Blue Ribbon 
o., Bridgeport. 


The contract has been awarded for the construction of a 
garage on Worth St., Stamford, Conn., for George Bliss. 


Plans have been prepared for the construction of an ad- 
dition to the casting shop of the Plume & Atwood Manu- 
facturing Co. at Thomaston, Conn. 


Frank F. Garrity has awarded the contract for the con- 
eo uetian of a 2-story, 830x40-ft. garage on Willow St., Water- 
ury, Conn. 


Plans are being prepared for the construction of a 2-story, 
AES hil garage on Hawlins St., Waterbury, Conn., for John 
’Brien. 


Plans are being prepares for the construction of a 1-story, 
38x40-ft. and 38x140-ft. addition to the plant of the Connecti- 
cut Brass Co. at West Cheshire, Conn stimated cost, $10,000. 


MIDDLE ATLANTIC STATES 


Plans have been prepared by Henry L. Behlert, Arch., 653 
40th St., New York, N. Y. (Borough of rook): for a garage 
at 10th St. and mrcepect Park . for J. §. Corrigan, 316 6th 
Ave., Brooklyn. Estimated cost, $15,000. 


The Franklin Machine and Boiler Works 
New York, N. Y. (Borough of Brooklyn), will 
which was recently destroyed by fire. 


Plans are being prepares by Thomas Bennett, Arch., 3rd 
Ave. and 62nd St., New York, N. Y. (Borough of Brooklyn), 
for garage on 83rd St. near 5th Ave. for R. McDornald, 68th St. 
near 2nd Ave., Brooklyn. Estimated cost, $12,000. 


The De Mant Tool and Machine Co., 79 East 130th St., New 
York, N. Y. (Borough of Manhattan), recently incorporated, 
is in the market for erindine, milling and shaping machines 
and lathes. Sidney Diamant is Pres. 


The contract has been awarded for the construction of an 
addition to the plant of the R. E. Dietz Co., manufacturer of 
lanterns, 431 Greenwich St., New York, N. Y. (Borough of 
Manhattan). Noted Jan. 27 and Apr. 6. 


Charles Steele, 83 East 61st St., New York, N. Y. (Bor- 
ough of Manhattan), is having plans prepared by George E. 
Wood, Arch., 103 Park Ave., for a 3-story garage at 107 East 


13 Franklin St., 
rebuild its plant 


61st St. Estimated cost, $20,000. 
The Niagara Searchlight Co., Niagara Falls, N. Y., has 
awarded the contract for an addition to its plant. Estimated 


cost, $8,000. Noted Mar. 23. 

The Ingersoll-Rand Co., 11 Broadway, New York, N. Y., has 
awarded the contract for an addition to its machine shop at 
Painted Post, N : 

The Iriquois Foundries, 474 Genesee St., Utica, N. Y., re- 
cently Incorporated with $25,000 capital stock, will build a 

lant for the ~cifucture of Rath white metal and brass and 
ronze cn:'- 


The A. W. Wheaton Brass Works, Newark, N. J., is in the 
market for about 50 turret lathes. 


Plans are being prepared for 3 manutecenns buildings at 
14th St. and Economy Belt Line, Ambridge enn., for the 
Asbestos Protected Metal Co., Pittsburgh. Noted Mar. 16. 


The American Brake Shoe and Foundry Co., Erie, Penn., 
has awarded the contract for an addition to its plant. Esti- 
mated cost, $5,000. 


The Carnegie Steel Co. will build an addition to its plant at 
Farrell, Penn. Estimated cost, $1,000,000. 


Plans are being prepares for an addition to the plant of 
the Bronze Metal Co., eadville, Penn. Estimated cost, $15,- 
000. Noted Feb. 24. 


The Wicaco Screw and Machine Works, Inc., 623 Wood 
St., Philadelphia, Penn., has awarded the contract for the 
construction of a 2-story addition to its factory. Noted 

ar. 


Bids are being received by J. E. 
Rd., N. S., Pittsburgh, Penn., for 2-stor 
for F. A. Hunter Saw and Machine 
Hunter, Gen. Mgr 


Cc. R. Kammerer, Pres., Pittsburgh Galvanizing Co., 26th 
and Railroad St., Pittsburgh Penn., would like to communicate 
with manufacturers of machiner for drawing seamless brass 
he copper tubing and machines for manufacturing brass cart- 
ridge shells. 


The Kelly & Jones Co., Pittsburgh, Penn., 
muse converter steel foundry at its plant a 
enn. 


The Standard Seamless Tube Co., Pittsburgh, Penn., is in 
the market for one 165-ton, one 30-ton, one 10-ton and one 
50-ton electric traveling crane. 


The contract has been awarded for the construction of a 
2-story, 60x100-ft. garage at Williamsport, Penn., for the La 
France Garage Co., Elmira, N. Y. stimated cost, $25,000. 
Noted Feb. 24. 


Keim, Arch. Brighton 
manufacturing pene 
o., Pittsburgh. . A. 


lans to con- 
Greensburg, 


SOUTHERN STATES 


The Atlas Steel Casting Co., 1963 Elmwood Ave., Buffalo, 
N. Y., plans to construct an addition to its plant. 


The J. P. Devine Co., Buffalo, N. Y., manufacturer of 
vacuum and drying apparatus will construct additions to its 
plant at Clinton St. and Erie R.R. 


The Covert Motor Vehicle Co., Lockport, N. Y., has awarded 
the contract for an addition to its plant. Estimated cost, 
$70,000. Noted Feb. 3. 


Plans are being prepared by R. J. Reidpath & Son, Arch., 
Buffalo, N. Y., for an auto factory at Syracuse, N. Y., for the 
H. H. Franklin Manufacturing Co., West Marcellus St., Syra- 
cuse. 


MIDDLE WEST 


The Republic Stove and Manufacturing Co. contemplates 
constructing a 4-story, 60x120-ft. factory at Cleveland, Ohio. 
ae cost, $650,000. A. S. Keifer, 1802 East 40th St., Cleve- 
and, Pres. 


The contract has been awarded for the construction of a 
2-story garage at 596 North High St., Frederickstown, Ohio, 
for R. Y. Strubel. Estimated cost, $20,000 


Plans are being prepared by J. M. Bostick, Arch., Leader- 
News Bldg., Cleveland, Ohio, for the construction of a garage 
at Greenspring, Ohio. for H. C. Gammeter, 2337 Bellfield Ave., 
Ay ae Heights (Warrensville post office). Estimated cost, 


Plans are being prepared for the construction of a 2- 
story, 30x70-ft. garage at Mason, Ohio, for Wayne Shurt. 
Estimated cost, $15,000. 


C. L. Baugh, Clarksville, Ohio, contemplates constructing a 
3-story, 36x70-ft. canning factory at New Vienna, Ohio. Esti- 
mated cost, $10,000. 


Jacob F. Waddell contemplates constructing a sheet steel 
plant at Niles, Ohio. 


The Portsmouth Steel Co. plans to improve its plant at 
Portsmouth, Ohio, at an estimated cost of 31,000,000. 


The contract has been awarded for the construction of a 3- 
story, 100x100-ft. garage and service station at Adams and 
14th St., Toledo, hio, for the Willys-Overland Co.  Esti- 
mated cost, $100,000. Noted Dec. 23. 


The Oglesby Furnace-Stove Co. 
factory at Clinton, Ind. 


The contract has been awarded for the construction of an 
addition to the sonny. of the Tnd@anever’ Malleable Iron Co., 
546 Holmes Ave., Indianapolis, Ind. stimated cost, $10,000. 


Bids will soon be received for the construction of a 2- 
story, 60x140-ft. garage for John Steele, 909 Main St., 
Richmond, Ind. Estimated cost, $25,000. 


Charles F. Lembke will build a 3-story, 66x132-ft. garage 
at Valparaiso, Ind. Estimated cost, $15,000. 


plans to construct a 


April 13, 1916 


Plans are being prepared for the construction of a 3-story, 
125x150-ft. addition to the plant of the Standard Motor Truck 
Co. at Detroit, Mich. Estimated cost, $100,000. Noted Feb. 23. 

Plans are being prepared for the construction of an addi- 
tion to the factory of Wilmarth & Norman Co. at 1176 
Monroe Ave., Grand Rapids, Mich. Noted Oct. 7. 

The Sheffield Car Co. has awarded the contract for the 
construction of a 1l-story, 60x200-ft. factory at Three Rivers, 
Mich. Noted Feb. 3 and 24. 

‘ei Stove Co. plans to build a factory at Belle- 
ville, : 

The contract has been awarded for the construction of an 
addition to the plant of the United States Radiator Corpora- 
tion at Edwardsville, Ill. Estimated cost, $10,000. 

The contract has been awarded for the construction of 
factory buildings at Waukegan, Ill., for the Ogren Motor Co. 
Estimated cost, $300,000. Noted Mar. 16. 

E. F. Krueger plans to construct a 2-story, 50x70-ft. ma- 
chine shop at Glenwood City, Wis. 


The Wood County cooneraee Co. will build a 2-story, 40x 
120-ft. shop at Grand Rapids, is. 

We have been advised that the Chalmers Motor Co., Jef- 
ferson St. and New Belt Line, Detroit, Mich., does not plan 
to construct a 4-story, 60x400-ft. plant with a 60x60-ft. wing at 
La Crosse, Wis., as was stated in our issue of Mar. 30. he 
company has under construction a plant at Detroit, Mich. 
Estimated cost, $150,000. ; 

The contract has been awarded for the construction of a 
17x114-ft. machine shop and foundry at Manitowoc, Wis., for 
the Wisconsin Aluminum Foundr o., 16th and Franklin 8t., 
Manitowoc. B. Dalwid is Gen. Mgr. Noted Mar. 16. 

The contract has been awarded for the construction of an 
addition to the plant of the W. Toepfer & Sons Iron Works, 
193 Broadway, Milwaukee, Wis. 

The Wisconsin Foundry Co., 1188 32nd St., Milwaukee, Wis., 
has awarded the contract for the construction of a pattern 
shop at Milwaukee. 


WEST OF THE MISSISSIPPI 


Press reports state that H. W. Graham and associates, 
Chillicothe, Mo., plan to equip a Fiant for the manufacture 
of tractors. Estimated cos 100,000. 

Press reports state that a garage and machine shop will 
be established at Kansas City. Mo., by L. L. Brown. About 
$4,000 worth of machinery will be required. 


Plans are being prepared by J. C. Braecklein, Arch., Massa- 
chusetts Bldg., Kansas City, Mo., for a machine shop for Henry 
Lappe, Corliss, Kan. Estimated cost, $3,000. 

The Panama Rubber Co., St. Louis, Mo., will install equip- 
ment in its plant for the manufacture of motor accessories. 

The Robinson Fire Apparatus Manufacturing Co., St. Louis, 
Mo., will install equipment in its plant for the manufacture 
of heavy duty trucks and tractors. 

Plans are being prepared for a 1-story boiler factory for 
the McCayne Investment Co., 15th and Dodge St., Omaha, Neb. 
Estimated cost, $4,000. R. Everett, 106 North 15th St., Arch. 

Press reports state that the Studebaker Corporation New 
York, N. Y., plans to install about $50,000 worth of machinery 
in its ere osed assembling plant at Dallas, Tex. Noted Feb. 
10 an ar. 2. ' 

The Phoenix Iron and Steel Co., Galveston, Tex., recently 
incorporated, plans to construct a plant. 


" Ford & Roberts, Ada, Okla, will construct a machine 
shop. 


WESTERN STATES 


Charles Snyder and I. C. = nompaon plans to construct a 
garage and machine shop at Buhl, Idaho. 


The Beaver State Motor Co. is constructing the second unit 
to its plant at Gresham, Ore. Noted Jan. 6. 


The S. Lowengart Estate has been granted a permit for 
the construction of a 2-story sarage at Park and Couch 8t., 
Portland, Ore. Estimated cost, $28,000. 


The contract has been awarded for an addition to the plant 
of the Globe Iron Works, Tacoma, Wash., which will be occu- 
pied by Pacific Boiler Co., Seattle. 


Bausch & Founch plans to construct a 75x180-ft. garage 
and machine shop on St., San Bernardino, Calif. Estimated 
cost, $20,000. 


The Ford Motor Co. has awarded the contract for the 
construction of a 5-story addition to its assembling plant at 
Treat Ave. and 21st St., San Francisco, Calif. J. B. Lund 1s 
Mgr. Noted Dec. 28. 


Plans are being prepared for the construction of a ag tint d 
addition to the automobile repair shop of I. C. Noble on Bus 
8t., San Francisco, Calif. 


CANADA 
Plans are porne prepared by W. C. Cowan, 200 Victoria St., 
Berlin, Ont., for the construction of a factory at Berlin for 
the Canadian Regal Motor Co., Ltd., 433 King St. Estimated 
cost, $18,000. 


Plans are being prepared for the construction of a garage 
at Brantford, Ont., for C. J. Mitchell, 55 Darling St., Brantford. 
Estimated cost, $20,000. 


The Steel Co. of caneee Hamilton, Ont., will construct an 
addition to its plant at amilton. Estimated cost, $24,000. 
Robert Hobson is Mgr. 


Fire recently damaged the munition Pent of B. Bell & Son 
Co., Ltd., at St. George, Ont. Loss, $10,000. 


The National Equipment Co., Ltd., manufacturer of gaso- 
line engines, pumps, etc., is constructing a tank shop at To- 
ronto, Ont, and will install new machinery. 


The Canadian Brush Machinery Co., Ltd., plans to estab- 
lish a plant at Walkerville, Ont. 
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The Ford Motor Co. of Canada will build a 4-story as- 
hy AL plant at 5th Ave. and Fir St., Vancouver, B. C. Wy. G. 
Patrick is Local Mgr. 


GENERAL MANUFACTURING 


NEW ENGLAND STATES o° 


Bids are being received for the construction of a 3-stor 
woolen mill for the Troy Blanket Co., Troy, N. H. 


The United Fruit Co., Board of Trade Bldg., Boston, Mass., 
eas to construct a sugar refinery at (Charleston), Boston, 


The contract has been awarded for the construction of a 
pata A 45x45-ft. addition to the factory of the Carpenter 
Manufacturing Co., manufacturer of braided and twisted cords 
at Norwich, Conn. ; 


MIDDLE ATLANTIC STATES 


The contract has been awarded for the construct! f . 
addition to the plant of the Schoellkopf Aniline and Chemical 
Rg Inc., Buffalo, N. Y. Estimated cost, $16,000. Noted 


Plans are being prepared for an addition to th 1 
the American Sugar Redning Co., South 8rd St.. New oe x 
toe ee ee of Brooklyn). Estimated cost, $1,000,000. Noted 


Plans have been prepared for 2 agitator bulldiungs at New 
York, N. Y. (Borough of Manhattan)~ Estimated coat. $8,000. 


The General Chemical Co., 25 Broad 8t., New York, N. 
EE re CoP og Oe 
ry a ure 
New York, N Y. (Borough of Queens). ee Ue ee nee 


The Isco Chemical Co., Niagara Falls, N. Y., has awarded 
the contract for a plant at Royal and a ion St. 
cost, $800,000. Noted Mar. 16 and Apr. e on 8t. Estimated 


Bids are being received by the Sodus Packi ; 
N.Y. for a a-atory addition to its plant: 


The Figuerao Cut Glass Co., Hammont ip : 
struct a 7-story factory at Hammonton. ORS tea walvcon 


The American Lead Pencil Co., Hoboken, N. J., has pur- 
chased a site at Willow Ave. and Sth St. boken n 
construct a 10-story building. ; Ho pa aa 


The Vacuum Oil Co., 61 Broadway, New York, N. Y., is hav- 
ing plans prepared for an oil refi : ‘in Par 
Wet ated conte 42 DoD GOR: nery at Lincoln Park, N. J. 


Berkowitz, Goldsmith & Spiegel Co., Ne k, 7 
build an addition to its leather. factory on Garden ge 


The Central Dyestuff and Chemical Co., Newark, N. J., has 
awarded the contract for the construction of additio 
its plant on Plum Point Lane. Noted Apr. .. Serta ne 


Fire, Mar. 25 destroyed the plants of the Lister Agricul- 
tural Chemical Co., Lister Ave., Newark, N. J. 
The plant will be rebuilt. ' ye aan $100,000. 


The contract has been awarded for the construction of 
additions to the plant of the Seton Leather Co., Verona ere 
Newark, N. J. stimated cost, $25,000. Noted Mar. 30. 


The Yatman Rubber Co., Newark, N. J., will ! 
enlarge its plant on Mt. Pleasant Ave. bil mprove and 


The Cedartown Cotton and Export Co., Cedartown, Penn., 
will build 3 additions to its plant. Peatimated cost, $226,000. 


The Lee Tire and Rubber Co., Conshohocken, Penn., has 
awarded the contract for the construction of a 2-story fire- 
proof mill construction building. Noted Mar. 30. 


Plans are being prepared by EB. Cornelius, Arch., House 
aE a Geet he ee for Pato Bhat ie to nee lant 
e mp an ass Co., Corao ; 

Estimated cost, $15,000. oted Mar. 23. Pest re 


We have been informed that the Northampton Silk Co., 
Easton, Penn., will not construct factory buildings at Ann 
and St. Joseph St., Easton, as stated in our issue of Mar. 2. 
H. J. Haytoel is Treas. 


none ce eee ah Kirby erodton ot a Pigs: — awarded the 
r r e construction of a 1l- an -sto 
plant. Estimated cost, $25,000. Ey <Paens 


The Benzol Products Co., Marcus Hook, Penn., has awarded 
the contract for the construction of a 2-story factory. Esti- 
mated cost, $55,000. 


The Caledonian Dye Works, Philadelphia, Penn., has award- 
ed the contract for the construction of a 2-story factory at 
emenaa and Westmoreland St., Philadelphia. Estimated cost, 


The L. H. Gilmer Co., manufacturer of webbing, belting and 
tape, has awarded the contract for the construction of an 
addition to its plant at Tacony, Philadelphia, Penn. Esti- 
mated cost, $12,000. Noted Feb. 3. 


The Hardwick & Magee Co., 7th St. and Lehigh Ave., Phila- 
rahe ae Penn., manufacturer of rugs and carpets, plans to 
build an addition to its plant. 


The contract has been awarded for the construction of a 
rug factory at Philadelphia, Penn., for Archibald Holmes & 
Sons, Allegheny Ave and A 8t. Estimated cost, $15,000. 


Plans are being preparee by Frank E. Hahn, Arch., 1112 
Chestnut St., Philadelphia, Penn., for the construction of 5 
factory buildings for the Miffiln Chemical Co., Philadelphia. 
Noted Mar. 30. 


Bids are bein 
St., Phillfpsburg, 
cost, $10,000. 


The St. Louls Independent Packing Co., 6349 Station St., 
Pittsburgh, Penn., plans to construct a packing plant. Esti- 
mated cost, $55,000. 


J.. will 


Beef Co., Pine 


received by the eau ee 
stimate 


enn., for 2-story packing plant. 
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The Quincy Engine Co... Quincy, Penn., has purchased the 
plant of the T. B. Woods Sons Co., Chambersburg, Penn., and 
will equip it for its own use. 


Seldon & Leach, Wilkes-Barre, Penn., has awarded the 
contract for a silk mill at New Grove and Gilligan St., Wilkes- 
Barre. Andrew K. Leach, Pres. Noted Apr. 6. 

The Baltimore Paper Box Co., 1201 South Howard St., Bal- 
timore, Md., plans to enlarge its plant. 


The F. X. Ganter Co. will rebuild its showcase manu- 
sectuEne plant at Baltimore, Md., which was recently de- 
stroyed by fire. 


William E. Hooper & Sons Co., Baltimore, Md., manufac- 
turer of cotton duck has awarded the contract for the con- 
struction of a plant. 

Plans are being prepared for an addition to the plant of 
the International Wood and Paper Products Corporation, 112 
North Calverton Rd., Baltimore, Md. Estimated cost, $50,000. 
Noted Mar. 9. 

The Mutual Chemical Co., 1348 Block St., Baltimore, Md., 
has awarded the contract for a 2-story addition to its plant. 
Estimated cost, $6,000. Noted Mar. 16. 

An addition will be built to the plant of the Lansconing 
Glass Co., Lansconing, Md. A. Anderson, Mer. 


The Central Market Co., Washington, D. C., has awarded 
the contract for the construction of an emery cold-storage 
building at 12th and E st. Estimated cost, $70,000. 


The Washington Market Co., Washington, D. C., has award- 
ed the contract for an addition to its cold-storage plant. Es- 
timated cost, $75,000. 


SOUTHERN STATES 


The United States Leather Co. plans to build a plant at 
Narrows, Va. Estimated cost, $250,000. 


Swift & Co., Chicago, Il]., has awarded the contract for the 
construction of a plant at St. Paul, Va., for the manufacture 
of wood extracts. Estimated cost, $40,000. Noted Feb. 10. 


The Hazel-Atlas Glass Co., Grafton, W. Va., is enlarging 
its plant. 


The Toledo Glass Co., Toledo, Ohio, plans to construct a 
factory at Kanawha City, W. Va. 


The Grasselli Chemical Co., Cleveland, Ohio, contemplates 
building a plant at Meadow Brook, W. Va. 


The Cerro Gordo Warehouse Co., Cerro Gordo, N. C., plans 
to establish a knitting mill. 


The Durham Knitting Mills, Durham, N. C., will build an 
addition to its factory and install new machinery. 


The Durham Hosiery Mills, Goldsboro, N. C., has awarded 
one eonrract for the construction of a 3-story factory. Noted 
ar. 


W. Y. Frazier and D. B. Mull, Connelly Springs, N. C., will 
bulld a knitting mill at Icard, N. C. 


The Linn Mills Co., Landis, N. C., manufacturer of cotton 
yarn, has awarded the contract for several additions to its 
plant. Noted Feb. 3. 


The Carolina Hosiery Mills Co., Marion, N. C., plans to 
build additions to its plant and install new machinery. 


The Crescent Hosiery Co., Scotland, N. C., plans to build 
a 2-story mill to replace present one. 


Fire recently destroyed the plant of the Union Compress 
‘Co. at Augusta. Ga. Loss, $100,000. 


The Penfield Hosiery Mill, Greensboro, Ga., recently de- 
stroyed by fire with a loss of $20,000, will be rebuilt. 


John Greer, Moultrie, Ga., is interested In the construc- 
$150 NO packing plant at Lake City, Fla. Estimated cost, 
150, . 


The Fulton Cotton Mill Co., 
crease the capacity of its plant. 


Montgomery Cotton Mills. will build 2 brick buildings at 
Montgomery, Ala., for the manufacture of cotton goods. 


Fire recently destroved the plant of the Swift Packing 
Co., Alexandria, La. Loss, $90,000. 


The Busch Box Co., New Orleans, La., plans to rebuild its 
plant recently destroyed by flre with a loss of $30,000. 


W. B. Davis & Co., Chattanooga, Tenn., will build a knit- 
ting mill at Attalla, Ala. 

Fire recently destroyed the plant of the Carcolite Chem- 
ical Co. at Copper Hill, Tenn. 


The Federal Dvyestuff and Chemical Co. plans to build a 
l-story, 200x300-ft. addition to its plant at Kingsport, Tenn. 


Cock & Howard plans to construct additions to its plant at 
Cocksville, Ky., and install new machinery. 


Athens, Ala., plans to in- 
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MIDDLE WEST 


Preliminary plans are being prepared for the reconstruc- 
tion of a 2-story, 75x110-ft. packing plant at Akron, Ohio, for 
orien d Bros. Estimated cost, $25,000. Jacob Zimmerly, 
215 South Main St., Akron, is Pres. Noted Mar. 9 


The contract has been awarded for the construction of the 
Frederick Silk mill at Canton, Ohio. 


Plans have been prepared for the construction of a 4-story, 
26x150-ft. factory at Cincinnati, Ohio, for the Starr Piano Co., 
139 West 4th St., Cincinnati. 


The Aetna Rubber Co., Perkins Ave., Cleveland, Ohio, plans 
to build a factory on East 79th St., Cleveland. 


The Grasselli Chemical Co., The Arcade, Cleveland. Ohio, 
has purchased a site at Terre Haute, Ind., and plans to con- 
struct a plant. Estimated cost, $1,000,000. W. T. Cashman 
is Asst. Secy. 


The contract has been awarded for rebuilding the plant of 
the Capac Paper Co. at Capac, Mich. Estimated cost, $90,000. 


Plans are being prepared for the construction of a factory 
at Pere Marquette Crossing and Madison Ave., S. E., Grand 
Rapids, Mich., for the Grand Rapids Leather Novelty Co. 


The contract has been awarded for the construction of a 
plant_at Kalamazoo, Mich., for the Riverview Coated Paper 
Co. Estimated cost, $150,000. Noted Feb. 17 

The Western Knitting Mills is constructing an addition to 
its factory at Rochester, Mich. 

Plans are being pre ared for the construction of a 49x155- 
tannery at Rockford, ich., for the Hirth-Krause Co. 

The Converse Shoe Co., Malden, Mass., plans to construct a 
factory at 618 West Jackson Blvd., Chicago, Ill. Estimated 
cost, $110,000. 

Plans are being prepared for the construction of a 1- and 
2-story factory for the Fulton Saw Works, 52nd Ave. and 22nd 
St., Chicago, [1l. 

The Western Thread Co. has awarded the contract for the 
construction of an addition to its plant at Elgin, Ill. Esti- 
mated cost, $11,000. W. R. Swartwout is Mer. oted Mar. 23. 


WEST OF THE MISSISSIPPI 


The contract will soon be awarded for a 2-story addition 
to the plant of the Coleman Lamp Co., North St. and Francis 
Ave., ichita, Kan. Estimated cost, $20,000. Noted Mar. 2. 


A. D. Kennedy and associates, Greenville, Tex.. plan to 
construct a cotton seed oil mill at Dallas, Tex. Estimated 
cost, $750,000. 


R. B. White and associates, Ennis, 
a cotton mill at Ennis. Estimated cost, $ 


WESTERN STATES 


Irving Canning Co. plans to rebuild its plant at LaConner, 
Wash., recently destroved by fire with a loss of $15,000. G. W. 
Irving is Pres. 


The Inland Empire Paper Co. plans an expongieure of $250,- 
000 for additions to its plant at Millwood, ash. 


R. S. Clark, Seattle, Wash., plans to construct a fruit 
ane plant at North Yakima, ash. Estimated cost, $65,- 


Tex, plan to construct 
300,000. 


G. C. Huber, Spokane, Wash., is promoting the construc- 
tion of a packing plant at Palouse, Wash. 


Thomas Carsten and Charles Frye, Seattle, Wash., contem- 
plates constructing a packing plant at Pasco, Wash. 


Carl Feller plans to construct a cold-storage plant at 
Marshfield, Ore. 


R. H. Schwartz, E. J. Martin and H. T. Snufler, Bakers- 
at Calif., plan to construct a canning plant at Armona, 
a 


A. M. Allen, Point Lobos, Calif., plans to build cannery at 
Cayucas, Calif. 
CANADA 
The Belding-Paul-Corticelli, Ltd., manufacturer of sewing 


silk, plans to construct an addition to its factory at Coati- 
cook, Que., and will install machinery. 


Fire, Mar. 27 destroyed the factory of the Canadian Rubber 
Co., Montreal, Que. Estimated cost, $50,000. 


The D. H. Langlois & Co. will rebuild its furniture factory 


at St. John's, Que., recently destroyed by fire with a loss 
of $16,000. 

The Chatham Shoe Co. plans tc construct a factory at Chat- 
ham, Ont. 

The Peerless Weaving and Belting Co., recently incor- 


porated, will construct a factory at Hamilton, Ont. 


The Bonner Worth Co.. manufacturer of spinners worsted 
yarns, will construct an addition to its plant at Petersborough, 
Ont. Estimated cost, $8,000. 
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BACK GEARS BUILT INTO HEAD 


With front control ONLY ONE of many construct- 
tve features to mark the superiority of the new 


12-INCH DAVIS 


CLOSE-COUPLED TOOLROOM LATHE 


=! 


“ps = 


Feed Lock Oates 

Double Apron lever 
l¥e Hollow Spindle 

Back Gear Lever 

Quick Change Gear Box 

Quick Change Feed Box 

Three Point Support 


This lathe combines 
allthe essential 
points of the ideal 
toolroom machine. Infinite 
pains are taken with its con- 
struction, our aim being ac- 
curacy, strength and conve- 
nience. It can be arranged for 
draw-in chuck, taper, reliev- 
ing and other modern attach- 
ments. 


Rear view of lathe showing Taper Attachment 


Write for Descriptive Circular. 


DAVIS MACHINE TOOL CO., Inc., Rochester, N.Y.,U.S.A. 


rr crf — - 


Buyng—A MERICAN MACHINIS T—Section Vol. 44, No. 16 


FOLLOW THE ARROWS 


To the Superior Points of Our 


All-Improved-Feature Boring Mills 


Traverse of cross 
rail and heads 
driven by pulley. 


Worm shaft 
to swivel 
bar. 


Three-track cross rail 
with “narrow guide” 
for saddles. 


Continuous 
cap for bar 
bearing. 


Releasing ratchets 
for hand adjustment 
of saddle and bar. 


Operates clutches 
which engage 
motion to either 
saddle or bar. 


Operates clutch for 
starting and stopping , 
ae o engages table brake. 


Feed 
reverse. 


Feed change 
lever. 


Forged steel 
octagonal 
bars. 


i5t93A Index giving 
amount of feed 
for various lever 


Rapid power positions. 


traverse for 
saddle and bar ; lever 
also engages feed, fine and 
coarse. 


Speed change 
levers giving 
12 table speeds. 


Showing design for 44-in. to 73-in. sizes 
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Talks With Our Readers 


By the Publisher 


ON’T get the idea that the 
Buyers Cyclopedia is a cure- 
all for any trouble you may 


have found in the search for adver- 
tised products. 


But it zs a specific cure for one great 
defect that up to now has existed in 
all technical papers. 

You have learned the value of read- 
ing the advertising pages in the 
American Machinist. By so doing 
you keep yourself well acquainted 
with the points of superiority of, and 
the differences between various 
makes of machines intended to do 
the same work. But when you came 
to buy a machine for a particular 
job, you found that all was not sc 
easy. Only a machine of a certairl 
size, weight, capacity, price, etc., 
could qualify. When you looked 
under the heading of the article you 
wanted, all you got was a list of man: 
ufacturers, without addresses—pro- 
vided you found even the right head - 
ing. There was no detailed informa- 
tion about the articles made by the 
various manufacturers; you didn’t 
know whether the machine Jones & 
Co. made was small or large; or 
whether you would have to write to 
Philadelphia, Salt Lake, or what not. 


In other words, when it came to the 
actual point of buying something 
that you had seen advertised in the 
American Machinist, the exact infor- 
mation that you wanted to enable 
you to make the right purchase was 
NOT THERE. 


The Buyers Cyclopedia, page 188 
will provide that. 


It should give you all that informa- 
tion about everything that you use 
at the instant you want it. 


No looking through dusty directories. 


No searching through out-of-date 
card files. . 


Fresh, up-to-the-week — it enables 
you at any instant with full knowl- 
edge and no delay, to buy advertised 
products— which are the most reliable. 


The Buyers Cyclopedia is designed 
and maintained for your use and 
convenience. 


The advertising pages keep you in- 
formed. 

The Cyclopedia gives you the de- 
tailed data about the products you 


need and tells you where to get 
them. 


Get acquainted with it. Use it. 
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Making Flexible-Back Metal- 
Cutting Saws 


By 


SY NOPSIS—This article not only gives data on 
the kind of saws, the number of tecth and the thick- 
ness to use on various metals, but tt also tells how 
the saws are made. 


A mere description of how a certain thing is made does 
not insure, by any means, that a man can take that descrip- 
tion and produce articles equal to those described. Expe- 
rience, trained men and a certain “know-how” obtained 
only from actual mechanical production will give the 
desired results. Long experience and good mechanical 
methods in the production of both wood- and metal-cut- 
ting saws of every description enable the James Ohlen & 
Sons Saw Manufacturing Co., Columbus, Ohio, which 
has been in business since 1852, to make saws that give 
satisfaction. 

This article, however, will deal only with saws intended 
for metal cutting. Aside from the various sizes and 
number of teeth, two classes of metal-cutting saws are 
made here. One is known as a bright, high-tempered 
metal bandsaw, which is hard from tooth to back and is 
used for cutting the softer metals, such as manganese 
bronze, aluminum and others of that class. It closely 
resembles a wood-cutting bandsaw, except that it has a 
harder temper and finer teeth. The metal bands from 
which these saws are made come already properly tem- 
pered previous to the cutting of the teeth. The tecth, 
while hard, are not too hard to be filed. 

The other class consists of saws made for the harder 
metals. These saws are flexible—that is, the teeth are 
hard, but the backs are not—and they are made in both 
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has divided its output into the following classes, which 
are typical of those in general use in shops throughout the 
country: 

Class A—1+4 teeth to inch; for cutting soft steel, cast- 
ings and rails. | 

Class B—16, 18 or 20 teeth to inch; for cutting tool 
steel, iron pipe, angle iron or other hard metals. 

Class C—20 or 22 teeth to inch; for cutting brass, 
copper, drill rod, sheet metals or medium thin tubing. 


FIG. 1. SAMPLE SECTIONS OF METAL-CUTTING SAWS 


FIG. 2. A TOOTH-CUTTING AND SETTING 


the bandsaw and the hacksaw shapes and of all the widths, 
thicknesses and with all the numbers of teeth required 
for different uses. It is with this class of flexible-back 
saws that this article will deal especially, though inciden- 
tally some data will be given on the all-hard class. 

For convenience in assisting customers in selecting the 
proper saws for their particular needs, the Ohlen company 


MACHINE 


ADJUSTMENT FOR STOCK WIDTHS 


FIG. 3. 


Class D—20 or 22 teeth to inch; for cutting manganese 
bronze. : 

Class E—2s, 30 or 32 teeth to inch; for cutting tubing 
or thin sheet metal. 

These saws are regularly 14 in. wide, 23 gage (0.026) 
thick and from 6 to 20 in. long. Thev are of the tlexible- 
back type and ordinarily intended for use in hand frames. 
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For power, light gravitv-feed machines the blades are 
5% in. wide, run from 9 to 18 in. in length, are of 22 gage 
and cut with 14 tecth. For heavy gravity or power-feed 
machines the blades are from 12 to 24 in. long, 84 to 1 in. 
wide, 18, 19 or 21 gage and cut with from 10 to 18 teeth. 
For special purposes saws with teeth from 8 to 32 and 
of any required length, width or thickness are made. 
The foregoing classes, however, represent general practice. 

Flexible-back metal-cutting bandsaws are made regu- 
larly from 3% to 1 in. wide, of different gages, and with 
any number of teeth up to 32 per inch. The all-hard 
bandsaws average 14, 5% or 34 in. in width and from 8 to 
14 teeth. More of the 5¢-wide 23-gage 1+4-toothed saws 
are.probably used than of any other size. As previously 
stated, they are suitable for the softer metals. . All metal- 
cutting saws, whether of the hack or band type, flexible 
back or all hard, are made with a straight-faced tooth: 
that is, the cutting face of the teeth is at exact right angles 
to the back of the saw. This straight face is obtained 
by filing after the tooth has been cut and set. 

Some of the blades, of various widths and different 
numbers of teeth, are shown in Fig. 1, thougn it is hard 
to give a clear idea by an illustration of this kind. For- 
tunately, every reader of this paper knows what hack- 
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pass, or twice per revolution of the shaft. Thus two 
impulses are given to the notched disk ZL, which operates 
feed rolls so timed as to move the stock forward the right 
amount between the strokes of the cutting tool. By chang- 
ing the notched disk or by varying the stroke of the paw] 
various leads per inch are obtained, so as to form the 
required number of points per inch. 

Another machine, differing only in minor details, is 
illustrated in Fig. 3. This view shows better, however, 


how the machine is adjusted for different widths of 
Adjusting screws at 4 move a guide up or down, 
The top of this guide rests between the dies, 


stock. 
as desired. 


FIG. 4. TOOTH CUTTER AND DIES 


AUTOMATIC TOOTH-FILING MACHINE 


FIG. 5. 


saw teeth look like and how they are set. The steel for 
these saws comes from the steel mills in big rolls that are 
placed on special holding tables, from which they are 
fed into the tooth-cutting and settling machines. Pass- 
ing through the machines, the steel bands are again rolled 
up ready for the next operation. 

One of the tooth-cutting and setting machines is seen 
in Fig. 2. The steel strip to be toothed feeds in from 
the back and out between the dies, ag at .t. The teeth, 
or “points,” are cut by a reciprocating cutter, or punch, 2 
working alternately against the cutting edges of two dics 
placed in slots at (' and ). The cutter is carried in an 
adjustable tool block EF bolted to the slide F, which is 
connected to the crankshaft by the rod G. The crank- 
shaft is run by a belt on the pulley //, or for adjusting 
purposes it may be operated by the handwheel J. From 
this explanation it will be seen that two teeth are cut at 
each revolution of the crankshaft. 

The steel strip is fed forward between each cut, which 
is accomplished by placing a double cam J on the crank- 
shaft. These cams operate a pawl A’ every time they 


FIG. 6. A BRAZING FIXTURE 
and the stock feeds over it; so that if the guide is raised. 
the stock is also raised up between the dies and vice versa. 

The method of setting the teeth as they are cut will 
be understood by referring to Fig. 4. Here two of the 
dies and a cutter may be seen. It will be observed that 
the ends of the dies are first ground off almost square 
and then have an angle ground at A and B. This angle 
and corresponding angles ground on the front edges of 
the cutter are what do the setting work. The additional 
clearance bevond the angled cutting edge of the die affords 
room for the set teeth to feed along. These dies and the 
way thev are ground will show that the saws feed out 
“backward.”’ The method of setting the dies in the 
machines makes it easy to remove and grind them, as they 
are practically made like straight forming tools. 

Ry carefully observing the wav the dies are ground and 
keeping in mind the way the strip feeds, it will be seen 
that the shearing action of the cutter tends to cut the 
back or slope of the tooth in line with the strip itself, 
hut shoves the front or cutting edge outward to the angle 
at which the die is ground. This method gives an ideal 
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set to the teeth, as it does not distort or weaken the metal 
in the wrong place. 

As previously stated, al] metal-cutting saws are filed 
with a straight face to the teeth, so there is no hook what- 
ever. This filing is done in automatic machines like 
the one in Fig. 5. The toothed bands are fed into the 
machine from the right, as at A. As they pass through 
guides, the file B strokes straight across. The feeding 


of the saw is done by the dog (, which engages the tecth 
one at a time in succession. This dog is operated from 


PUNCH PRESS FOR HACKSAW ENDS 


FIG. 9% AUTOMATIC PUOTH-HARDENING FURNACE 


the cam D, which strikes the lever £ at each revolution 
of the pulley. The cam action pushes the dog ahead, but 
it is returned by the spring fF. Ag the spring forces the 
dog back against an ad justable stop; the regulation of the 
stop determines the length of the stroke of the dog. In 
this way the feed may be easily regulated for various 
numbers of teeth per inch. The file carriage is so made 
ax to accurately guide the file and automatically lift free 
of the work on the return stroke. A number of these 
machines are kept constantly at work on both metal- and 
wood-cutting saws. 

For bandsaws the ends, of the required length, are care- 
fully beveled and fitted and are then placed in the fixture 
seen in Fig. 6, for brazing. In using this fixture the 
dressed ends of the saw are placed together and held by 
means of the clamp screws A and J. The removable 
“hood” C is placed over the saw ends, to confine the 
heat close to the Place to be brazed. This hood is fitted 
with a handle D for convenient setting. The heating is 
done with a blow torch ZX. After brazing, the place is 
dressed up in the usual way, so that the joints are 
scarcely discernible. 
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cut is fed in from the right against the stcp dA. The 
press is then tripped, cutting the piece to length and both 
forming and Piercing the ends. As can be seen, the 
stop is adjustable for various lengths. The punches and 
dies for this work are shown in Fig. 8, from which it 
will be seen that two ends and two holes are pierced at 
each stroke, so that, once started, a saw blade ig com- 


pleted at each stroke of the press. The two piercing 


FIG. 10. ANOTHER VIEW OF HARDENING FURNACE 


punches are illustrated at B and (. The punch D is a 
lettering punch for impressing the firm trade-mark on 
the blade. A sample of a finished saw end is given at £. 

The method of hardening flexible-back saws leayes the 
extreme cutting points the hardest and does not harden 
the body of the blade or band at all. This treatment gives 
an almost unbreakable saw with fully as good cutting 
qualities as can be produced by an all-hard saw, but with- 
out the latter’s brittleness. For hardening the teeth, spe- 
cial furnaces have been made that are practically auto- 
matic in action after being regulated for a certain class of 
work. One of these furnaces is shown in Fig. 9. The 
band to be hardened feeds into the furnace from a holding 
table, as at 1, and is drawn through the furnace, tecth 
upward, by the power-driven rolls B at the back. As 
the band is slowly drawn along between asbestos-packed 
guides, gas jets (’ heat the points to the proper tempera- 
ture. As they leave the heating flames, the points are 
cooled by a compressed-air blast, and the band then feeds 
on through the rolls to a holding reel. The pipe D is a gas 
pipe, F is an air pipe, and F is a mixing chamber from 
which the heating jets lead. | 
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FIG. 11. REAR VIEW, SHOWING COOLING PIPE 


Of course, the operator has first to blow all the moisture 
possible out of the compressed-air pipes and then care- 
fully regulate both the heating and cooling jets to the work 
in hand. After that it is merely a case of watching to 
see that the product comes uniformly tempered. About 
900 ft. of saw band may be hardened in one of these fur- 
naces in 9 hr., taking a 54-wide 18-point band as an 
example. Other sizes and points will vary the amount 
one way or the other. About 140 lb. of air pressure is 
carried in the system. 

Another view of this same furnace is given in Fig. 10 
and shows the piping to better advantage. Fig. 11 is a 
rear view, and the cooling-air pipe is seen at A. This is 
simply a small pipe with holes drilled in the under side 
so as to throw the air directly on the tecth as they pass 
under. The guiding jaws through which the saw feeds 
are shown at B. Teeth properly hardened in this way 
cut freely, do not shell off and last unusually long on 
account of their soft backing. 

as 
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Design and Construction of 


Textile-Machinery Cams 
By Scmvenr B. Sarcent 


In this article I will take up and design a set of loom 
cams, commonly called harness cams. Their work is to 
raise and depress the warp threads. Then the shuttle 
containing the filling varn is shot across. Such cams are 
made in sets of two, three, four, five, six, seven or eight 
and are commonly locked together on the same camshaft. 
The outer end of the cam lever is attached by straps to 
the bottom of the harness frames. The tops of these 
harness frames are attached by straps to rolls overhead. 
These rolls are each proportioned in size to the stroke of 
a corresponding cam lever, and they wind up or unwind 
the straps (thus raising or lowering the harnesses) as 
the cam lever moves up or down. 

In Fig. 1, Af represents the “fell” of the cloth, where 
each successive thread of filling is beaten in and tied in 
place by the warp threads JfAP and AMAR as they 
pass each other in rising or falling. The raised front 
harness is represented by BC, and DF’ represents the 
back harness depressed. At P and FP is represented the 
eye of the harness wire, or needle, through which each 
werp thread passes. The line WAP represents the warp 


MACHINIST 


Vol. 44, No. 16 


threads raised and MAR the warp threads depressed. 
Between these threads the shuttle lays the filling. At // 
is represented the boss of the roll, around which the front- 
harness. strap winds as the harness rises. At D is repre- 
sented another boss of the same roll, around which the 
back-harness strap winds. 

The opening between the warp threads caused by cams 
is called the “shed.” All the cams must have such a 
stroke as will make a uniform shed for the shuttle to 
shoot through. This means that the back-harness cams 
must have a longer stroke than the front ones. 

In the case of a two-harness set such as I am now de- 
signing the back-harness roll should be of such proportion 
as to wind up the longer length cf strap due to the longer 
stroke of the back harness; the conditions are the same in 
reference to the front-harness roll. In other words, one 
cam lever and top roll take up the slack delivered by the 
other. So the cams, levers and rolls must be propor- 
tioned; otherwise the shed opening will not be uniform 
and some of the threads will not show in their proper 
place in the woven cloth. The strain on the warp threads 
is generally greatest when the shed is open and lessens as 
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FIG. 1. ARRANGEMENT OF LOOM HAMMERS 


the threads depart from this open position. Too severe 
or sudden straining of the threads causes frequent and 
undesirable breaking, with consequent imperfections in 
the finished cloth and loss of production while repairing 
break. 

As the warp threads get tighter and the shed approaches 
the open position, more pewer is used in operating the 
cams. For these reasons J generally decide that the 
cam movement shall be uniformly retarded as the shed 
approaches the open position and correspondingly accel- 
erated as it departs from that position. This result is 
accomplished by reversing the order in which the cam- 
stroke graduations are plotted on the cam. 

Tf the graduations are numbered from 1 to 16, they 
are applied in that order to the stroke side and in reverse 
order—16 to 1—on the follow side of the cam. There- 
fore, to operate with the minimum breakage of warp 
threads and to consume the Jeast power in operation I 
generally use a modification of the crank-motion prin- 
ciple in designing this class of cams (see Fig. 2). 

To lay out such a cam, first strike the circle A, having 
a diameter somewhat longer than the largest cam stroke, 
in this case 6 in. Divide the semicircle BDC into 2! 
equal parts and square the division points across to the 
line BC. Of these 2+ divisions representing a crank- 
motion stroke TI arbitrarily select the 18 divisions from £ 
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to /]. The spaces at H are shorter than the spaces at E; 
therefore use the H-end of the divisions for the cam 
stroke as it approaches the open-shed position. 

Now, in order to locate the center of the stroke for 
both cams, bisect the line F/T with the line JK. Using 
the proportional method to determine the graduation for 
the 4-in. and 414-in. cams, extend the lines EJ and JI] 
and erect the two lines LM and NP, representing the 
strokes. Now extend radiating lines from J to each of 
the division points on the line EH. Then with a radius 
equal to the distance from the center of the cam ball to 
the lever fulerum strike the arcs RS and TVW, represent- 
ing the arcs described by the cam balls. When the radial 


FIGS. 2 TO 4. LAYOUT OF TWO-HAMMER LOOM CAMS 


lines cut the ares AS and TW, the division points are 
indicated for the cam-stroke graduations. 

I now decide that the cams shall complete their 
stroke in 90 deg., as in Fig. 3. The circle C is struck 
with a radius representing the distance between the cam- 
ball center and the lever fulcrum. Ninety degrees of the 
circle is divided into 18 equal parts, and radial arcs 
swing from each division point to the center of the circle. 

In actual practice I rarely use the large circle and 
<wing the radial lines as described. I find it too incon- 
venient; and after many radial arcs are swung through 
the center, I lose its location. But I obtain the same 
result in the following manner: 

I make a thin templet of wood representing the radial 
arc, Fig. 4. Then I draw the circle C as large or as 
small as I find most convenient and divide it into spaces 
as desired. Then I drive a thin needle through the 
center of the circle into the drawing board, and with one 
end of the arc side of the wooden templet against the 
needle and the other end resting at the division points on 
the circumference of the circle, I use the templet to scribe 
the radial arcs. 
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Turning back to Fig. 2, transfer graduations of the 
stroke from the arc RS to the arc AB, Fig. 3. Next 
swing these graduation points onto the proper radial 
arcs and with the cam-ball radius strike the points of 
contact for the working side, or stroke side, of the cam. 
For the follow side, transfer the same graduation in 
reversed orler to the radial are DE, then swing these 
graduation points on to the proper radial arc and with 
the cam-ball radius describe the points of contact for the 
follow side of the cam. 

The circle /7 represents the center of the stroke of cam 
ball and corresponds with the line JK, in Fig. 2.- Now 
using the circle H to locate the center of the stroke for 
the +14,-in. cam, transfer to the are JK the graduation 
for this cam. 

The arrow in Fig. 3 indicates the direction of move- 
ment of the cams and therefore plainly shows the stroke 
side. For reasons already given, the finer graduations on 
the stroke side should be toward the outer periphery, 
apd the coarser graduations nearest the center or hub. 

In cams thus designed an arrow should be cut into 
the periphery of the pattern to indicate the direction in 
which the cam should operate. 
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Precisiomn-Gage Manufacture 
By GustTAvE A. REMACLE 


When constructing gages that contain radii such as 
those shown at Fig. 2, the bench lathe is used for grind- 
ing the radii. Fig. 3 shows another form of gage that 
is ground in a similar manner. 

The adjustable stops: A, Fig. 1, enable the operator to 
grind any desired radius without grinding into other parts 
of the gage. The stop pin B, Fig. 1, may be withdrawn, 
thus permitting the gage to swing on the faceplate with- 


PRECISION-GAGE MANUFACTURING METHODS 


out interruption. This is a valuable feature of this 
method of grinding a radius, as the operator, after with- 
drawing the stop pin B, may grind the disk C following 
each adjustment of the wheel while grinding the radius. 
By grinding the disk and measuring with the micrometer 
the radius is accurately determined. The manner in 
which the stops are fastened to the faceplate is shown at 
D, Fig. 1. 
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The gaging parts of Fig. 2 were machined to shape, 
allowance being left for grinding after hardening. The 
two holes were bored so that the centers were 0.870 in. 
apart. After hardening, the faces of the parts were 
ground. The holes were ground, care being exercised to 
have them both of exactly the same diameter and 0.870 
in. from center to center. The two remaining sides were 
ground in relation to the holes, the same methods being 
pursued as described in preceding articles on similar op- 
erations. The parts were swung on the faceplate of the 
bench lathe and ground as shown. 

The plug, which is firmly located in the faceplate, is 
a good fit for the holes in the gage parts and disk. The 
object of the disk may be readily seen. After each ad- 
vance of the wheel toward the work, the disk is ground 
and then measured. 


Motor-Truck Repair Shop with 


the Army in Mexico 
By Hr SIBLey 


So much dependence is placed in the motor-truck ser- 
vice between the base of supplies in the Mexican camp and 
the army of the punitive expedition, over 150 miles (at this 
writing) across the Mexican border, that new squads of 
trucks in lots of from 25 to 50 are being added every 
few days to take care of the extended line of communica- 
tion. It is said that without motor trucks to transport 
supplies the expedition would have been impossible. 
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A repair shop, completely equipped with tools and ma- 
chinery to take care of aéroplanes as well as motor cars, 
has been set up in camp and it is an extremely serious 
breakdown that cannot be handled efficiently here. An 
interesting feature of this department is the field repair 
truck. A Jeffery four-wheel-drive “quad” truck is 
equipped with a Seneca Falls 9-in. lathe and Hisey-Wolf 
friction drill press (about 16-in.), both motor driven with 
current supplied by a generator belt driven from the 
truck motor. The lathe is stationary, just behind the 
driver's seat, and the canopy top is high to give the 
operator sufficient headroom while at work. 

The drill press is demountable for traveling, but when 
in use is set upon a drop platform, which is folded 
up against the side of the car during a trip. The rear 
half of the truck is fitted up as a combined stock and 
tool room, and here, systematically arranged in neat draw- 
ers and lockers, is a large assortment of tools and parts. 

Thanks to the high quality of the American trucks 
in daily service between camp and the front, to date there 
has been no call for the repair truck to do any work on 
the road, but such contingency might arise. 

The pictures show, in Fig. 1, the field repair car, with 
folding platform for drill press, this being covered with 
canvas to protect it from rain and dust storms frequent 
in this section. Fig. 2 shows the lathe and lockers with 
theostat at side of driver's seat. Fig. 3 gives a right-side 
view of the ficld repair car, while Fig. 4 shows how the 
drilling machine is mounted on the platform. 


MODERN MOTOR MACHINE SHOP ON THE MEXICAN BORDER 


tor, 1—Motor-truck repair shop: 


Fig. 2—Showing the lathe in the front end. Fig. 3—The other side of the outfit. 
ig. 4—The sensitive drilling machine ready for business. 
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Making Patterns and Castings for 


the Small S$ 


hop 


By Joun H. Van DEVENTEP 


SYNOPSIS—What to avoid ts even more tmpor- 
tant to know than what to do. Thts article throws 
cold water on the ambition of the small-shop 
owner who is thinking of operating his own foun- 
dry. Patterns also come in for their share of 
rapping. 


A foundry is a handy thing to have in connection with 
a big shop—you can blame most mistakes upon it. This 
abode of the sand rammer has always been a convenient 
“goat,” and many a shop foreman would lose his job 1f 
deprived of its unconscious support when it comes to 
excuses for spoiled work. 

When the time clerk trots down the line with a job 
that took an hour and a half longer than it should, what 
is more easy and ee than to tell-him that the cast- 
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FIG. 1. TOM COOPER’S EXPERIENCE WITH ROLLS 


ing was hard and sandy and that you think some cuss 
over in the foundry must have slipped a couple of files 
into the cupola? When the old man sits on your neck 
because a machine is three days overdue, what will chanye 
a disorderly rout into a glorious retreat more quickly than 
to tell him that the frame pattern was rapped so large 
that it required three cuts to get it down to finishing size ? 
When a pulley or gear arm has cracks in it, how is it 
possible for these to have occurred in the casting any- 
where but in the foundry where it was made? In one 
large shop with which I am familiar there is a saying as 
follows: “A slight error in the designing department, a 
mistake in the machine shop, a d big blunder in the 
foundry.” 


While a foundry is so convenient in this respect, aside 


from its capacity to deliver castings, it is usually an 
expensive luxury when attached to a small shop. When 
castings can be bought on contract as cheaply as is possible 
nowadays, it is foolish to assume a new burden of respon- 
sibility with the prospect of such a slight saving as that 
between the cost to make and the cost to buy, especially 
where the castings that are bought need not be paid for 


unless good, while those that are made must be paid for 
whether good or bad. 

One of the supposed advantages of having your own 
foundry is in being able to get castings on time, but those 
who have foundries have come to believe that this ad- 
vantage is not inseparably affixed to them. If the small- 
shop man is really looking for trouble, let him add the 
duty of a foundry superintendent and metal mixer to his 
already numerous and diversified duties and learn the 
39 reasons why a casting can come out bad, starting with 
too high a barometric pressure and ending with too 
hard sand ramming, and he will feel as if he had his 
hands full. 

There are of course exceptions to this even in the small 
shop. Some isolated cases exist where a foundry that can 
take no more than one heat a week will make a profit. 
But this is due to unusual conditions, such as the absence 
of competition ; and since the majority of our small shops 
are in fairly close touch with competition, it does not 
apply in general. 

There are some small-shop owners who think to add 
to their volume of business by adding to the number cf 


A 
FIG 2. 


TROUBLE WITH NOT ENOUGH 
MUCH FILLER 


departments in their plant. Not satisfied with an ordin- 
ary machine shop, they must have a foundry, blacksmith 
shop, pattern shop, nickel-plating department and what 
not. One shop ower of my acquaintance was doing a total 
volume of business of less than $12,000 a year and yet 
kept adding one department after another. Most people 
find it hard to support simply a machine shop on this 
amount of annual business, let alone extending it over a 
blacksmith shop, foundry and pattern shop. In addition 
to spreading the money very thin, the capacity of an 
ordinary human being must be stretched to the breaking 
point when he has to look after such a great variety of 
things. You will find the most successful shops are those 
that find out what they can do to best advantage and then 
cut out everything else as much as possible. 

The same reasoning applies to making patterns. It is 
hard to get some men to realize that this is a special 
trade in itself. Unless a man is in daily touch with 
foundry conditions, knows foundry problems and has had 
years of experience with them as well as with his own 
trade, he is not fitted to make a real pattern. What I 
mean by a real pattern is one for a piece of work that 
counts for something, not the ordinary odds and ends of 
junk required about the shop from time to time, which 
may be made from whatever ts at hand. 


AND TOO 
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Old Bill Higgins, of Vermont, knew these facts as well 
as anyone and yet insisted on making his own patterns. 
But then he was a man who ran in unusually good luck. 
He said that to get a good casting you must have a good 
pattern; to get a good pattern you must have a good de- 
sign; to get a good design you must have a good designer ; 
and to get such a man you must have a lot of luck, so the 
whole casting business resolves itself into a matter of 
luck anyway, whichever way you look at it. Whereupon 
he would proceed to make a pattern that violated all the 
laws of nature. Ife would put the draft upside down and 
the cores inside out, mold it in too small a flask in the 
wrong kind of sand, ram it too hard and pour it tvo 
cold—and get a good casting! 

Sometimes the carpenter finds that it falls to his part 
to make the small-shop patterns. They tell of one such 
wood butcher, newly hired by a small-shop owner, who, 
when told to put a little more draft on the pattern he 
was making, opened the window in front of the bench 
a bit wider! 

Tom Cooper thought he knew enough to make a pattern 
for a plain cylindrical roll. He botched together a pat- 
tern such as shown at A, Fig. 1, allowing jgz-in. diameter 


CAM CUT DIFFERENT EVERY TIME IT 
WAS MADE 


for shrinkage. He sent this over to the nearest foundry 
with instruction to cast it on end, so as to get the surface 
clean all around. He was quite surprised on receiving 
the casting to find that one end of it was larger than the 
pattern. He jumped on the foundryman for rappmg the 
pattern on this job with a sledge hammer, but got a quick 
come-back combined with the information that he should 
have made allowance for the pressure due to the head of 
liquid iron, which had expanded the mold at the bottom. 
After some experimenting he found the way to get a 
straight casting by making the pattern tapered, as shown 
at B. But he used up several hundred feet of good pat- 
tern lumber and a lot of time finding this out. 


A Jos THAT BorueEred Tom Coover 


Another little job that bothered him some was a pattern 
of which there were several -+ sections. Tom first made 
these as illustrated at A in Fig. 2 and got his pattern 


back in short order with a request to put fillets in the - 


corners. He did so in the way seen at.B and was shocked 
to find’ that too much fillet is as bad as too little, for the 
central portion was so heavy in comparison with the ribs 
that the unequal cooling set up heavy strains that resulted 
in cracks. Finally, the foundry owner took pity on him 
and told him to make it as shown at C, so that there 
would be a gradual change in the width of sections from 
one part to another. But while fussing around with these 
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things, he overlooked a bad error in a machine for his 
best customer, and it was shipped without remedying the 
defect. 

Not yet having his fingers badly enough burned, Tom 
tackled a pattern which had a channel cross-section, like 
that at 4 in Fig. 3. This pattern was straight, to be sure, 
but the casting came to him as hollow as an empty stom- 
ach, looking quite like the illustration at B. He called up 
the foundry on the phone, but dropped the receiver in 
a hurry when the foundry boss told him that he did not 
pay his men to furnish brains for amateur pattern makers. | 
He sent the pattern to another foundry and got back a 
casting bent in the opposite direction, like the one shown 
at C’. Then he changed the pattern a bit, thinning the 
metal at the center and thickening it at the ends. The 
casting which resulted, shown at D, reminded him of a 
dog stretching after a nap. In desperation he zave the 
job to a pattern maker, who solved the problem by thick- 
ening the ribs as at £. 

A mistaken belief is a hard thing to kill, and Tom’s 
belief in his pattern-making ability was not yet dead. 


DISEASE BROUGHT ON ANOTHER 
JUST AS BAD 


FIG. 4. 


CURING ONE 


even after such a severe shaking up, so he tackled a pulley. 

A cast-iron pulley is one of the most innocent appear- 
ing objects, but beneath its honest sandy skin it contains 
a heart more full of stresses and strains to the square 
inch than anything else one can imagine. First, Tom 
made the rim light, as in Fig. -£ at A, so that it would not 
require a heavy cut for finishing. As a matter of fact it 
did not require any, meeting its finish while cooling in 
the sand. Then he made the rim heavy, so that this 
would not happen again, but unfortunately, with the 
results shown at B, the arms breaking this time instead 
of the rim. He lightened the rim a bit and made the arms 
a little heavier, but found that, although the casting 
looked good, the arms would snap under the slightest 
provocation, the hub thickness being much too great for 
equal cooling. Finally, it dawned upon Tom that he did 
not know much about pattern making and that it would 
be cheaper for him to have the few ae he required 
made by someone who knew how. 

Not only with reference to making aatienis and cast- 
ings, but with almost ev erything else the following should 
be remembered: A man can know nearly all there is to 
know about one thing, he can know a great deal about a 
few things or he can know a little about a great many 
things. Take your choice, but remember that success will 
come only with the proper choosing. 


April 20, 1916 AMERICAN 


Setting Diamonds 
By O. F. PHILLER 


For settings, or “bits,”’ for small stones I use a piece of 
;‘s-in. annealed copper wire about 1 in. long, driven into 
a hole in the end of a piece of 7%-in. cold rolled. For 
larger stones [ use 14-in. cold rolled with 3£-in. annealed 
copper wire about 1 in. long inserted in the end. 

A hole is drilled in the copper to receive the diamond. 
Two saw slots, at right angles to each other, are put in to 


the bottom of the hole. The diamond is dropped in, 
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METHODS OF SETTING DIAMONDS 


and by reaching in through the slots with a pick, the stone 
is turned over until the proper face is exposed. The 
stone is held in this position by pressing down on it with 
a small tube. With an automatic center punch the four 
copper walls are calked in around the diamond. 

After the stone is anchored, the outside steel walls are 
pinched in with a pair of gas pliers. The stone and 
setting are placed in a coiled-wire holder and brazed, 
an ordinary 1-pt. gasoline blow-torch furnishing the 
heat. The slots act as vents and permit the solder to 
surround the stone completely. A coil of soft wire is 
wound around the setting just below the slots, to prevent 
the solder from running over the entire bit. Silver solder 
is used, with borax as a flux. 

After the setting has cooled, the coil of wire is turned 
off in the lathe, and the end is faced off and rounded 
down so that the point of the stone is exposed a trifle. The 
setting is placed in the holder shown and the copper again 
ealked with a set and light hammer. It is polished with 
a fine file. The reason for using the copper core in the 
setting is that it is easier to close for anchoring. 
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After the work is brazed, it is one solid mass. I gener- 
ally use the same bit for resetting, by sawing it off just 
below the stone. I can center up and reset a stone ready 
for use in from +45 min. to 1 hr. 

# 


Boring and Planing Small-Car 
Bearing Brackets 


The Standard Dry Kiln Co., Indianapolis, Ind., makes 
a great many brick and lumber trucks. The bearings for 
some of these are carried in cast-iron brackets as at A 
and 23, Fig. 1. The bracket is placed in the fixture over 
the pin C. The fork D is run up, and the fork ends are 
thrust through the two side flange holes. The fork com- 
pletely contacts with the rounded part of the bracket 
and holds it securely against the locating block while the 
hole is bored out with the piloted tool /. 

The fork has a quick in-and-out action, making it 
unnecessary to turn the crank /’ more than a few times. 
The quick movement is accomplished by lifting up the 
hooked latch G, as shown, and moving the crank and fork 


FIG. 3. GANG PLANING FIXTURE 


in or out. ‘The various parts are illustrated in working 
position in Fig. 2, but without the casting in place, 
in order to make clear the positions. The boring tool is 
set into its guide bushing at // ; and the latch holding the 
fork and crank is shown down, as it is used while working. 

The bolting flanges of these brackets are planted, as 
shown in Fig. 3. The fixture will hold ten brackets at a 
time. The bored bearing hole of the bracket fits over a 
holding plug, and it is located by means of a pin that fits 
into the hole in the triangular flange as shown. 


FIG. 1. CAR BEARING BRACKET-BORING FIXTURE 


FIG 2. FIXTURE WITH PARTS IN WORKING POSITION 
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Jigs Used in 


Machining Press Details 


By Robert Mawson 


SYNOPSIS—When making this printing press, 
not many punchings are required. In thts article, 
however, one interesting element used and the 
tools employed are described. This punch and 
die pierces and blanks in one operation with a 
minimum amount of waste material. Three 
simple jigs are also shown which have, however, 
been found to be economical in operation, pro- 
ducing interchangeable parts. The castings are 
mostly rough when drilled, so that adjustable 
means must be employed in locating them. 


The two-sheet rotary printing press illustrated on page 
58 is manufactured by the United Printing Machinery 
Co., Woonsocket, R. I. Some of the jigs and fixtures 
used in making this press were shown and described on 
pages 138, 232, 458 and 492. In this article are illus- 
trated and described a punch and die and jigs used in 
making and machining four other details used on the 
same press. These, like the ones previously shown, are 
examples of modern economical and small-tool design 
and construction. 

The punch and die illustrated in Fig. 2 is a well- 
designed tool, as it locates one part while another 1s being 
blanked. The end of the punch rounds the end of the 
second part while simultaneously punching the first. 
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FIG. 2 


FIG.6 
PUNCH, DIE AND JIGS USED IN MACHINING PRINTING-PRESS DETAILS, WITH WORK IN POSITION 


FIGS. 2 AND 2-A 


Operations—Piercing and blanking feed gage rest blade, 
Fig. 1. The stock, which comes in a strip, is fed into the 
punch at A against the stop PB. The punch is then made to 
descend, and the piece is pierced and blanked in one operation. 
It will be observed that the end of the punch when blanking 
also punches the rounded edges required on the slot. The 
punch is then raised and the part pushed along out of the 
die; and as the punch is made to descend, the strip is again 
located by the stop actuated’ by the spring shown. 


FIGS. 4 AND 4-A 


Operations—Drilling and reaming tumbler pin lever 
bracket, Fig. 3. The milled casting is placed in the jig, and 
the bar, shown in Fig. 4-A, is slid into position. The casting 
is located by a V-block inside of which the circular boss of 
the casting fits. A screw through the bar, when tightened, 
holds the piece securely. 

Holes Machined—Two */,,-in. 
and reamed }} In. 


drilled, one “/,-in. drilled 


The jig used for the tumbler pin lever bracket employs 
a sliding bar to hold it after the casting has been located 
against a V-block. A screw that is tightened through the 
bar against the casting keeps it in position. 

The jig seen in Fig. 6 is of the cover type. After the 
pieces have been placed in the jig, they are located bv 
an adjustable setscrew. The cover is dropped down and 
fastened with a thumbscrew. A _ knurled-head screw 
through the cover holds the piece firmly. 

The jig for the detector finger holder is of a simple 
type. The rough casting is placed on a plug, and a 
setscrew at the end holds the part securely in position. 
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FIG. 8 


FIGS. 6 AND 6-A 


Operations—Drilling and reaming gripper-rod center bear- 
ing. The milled casting is placed in the jig and is located 
against an adjustable setscrew and forced against the side 
of the jig with the wedge A and setscrew B. The cover is 
then dropped down and fastened with the thumb-screw C. The 
knurled-head screw D when tightened holds the casting down 
in the jig. 

Holes Machined—Two */,,-in. drilled, one %-in. spot 
drilled and reamed and two 1-in. holes are spot drilled and 
reamed. 


FIGS. § AND 8-A 


Operation—Drilling detector finger holder, Fig. 7 The 
rough casting is placed on the plug A, and the screw B bear- 
ing against the lug of the finger holder fastens It in position 
for the drilling operations, 

Holes Machined—One hole drilled to suit No. 8-32 tap and 
one *.-in. drilled for %-in. U.S.S. tap. 
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Organizing for Industrial 
Preparedness* 


By SPENCER MILLERt 


The President of the United States, Woodrow Wilson, 
speaking from his intimate contact with foreign affairs, 
recently said, “There may come a time when I cannot 
preserve both the honor and the peace of the United 
States.” He also urged that we should be “very adequate- 
ly prepared, not for war, but for defense.” 

Both ex-Presidents Taft and Roosevelt have declared 
for the immediate and adequate preparedness of our army 
and navy. Our highly trained army and navy experts, 
whose life work entitles them to speak with authority, 
have been most earnest for far more effective military 
defenses. The public press, reflecting largely public 
opinion, is overwhelmingly in favor of adequate prepared- 
ness. 

With so formidable an array of authoritatve opinion 
engineers patriotically, quietly and earnestly ask the 
question, “What may we do to serve our country?” 
Engineers are for peace with honor and will make 
personal sacrifices to insure it. 


THE UNITED StaTEsS NavaL CoNSULTinGc BoarpD 


It was a proud day for the engineers and scientists 
when Secretary Danicls of the United States Navy 
Department invited Thomas A. Edison, our own society 
and 10 other engineering and scientific societies to form 
a civilian advisory board of 23 members to aid in 
mobilizing the engineering and industrial world for 
preparedness. This invitation was eagerly accepted, and 
the United States Naval Consulting Board is now fully 
organized with Mr: Edison as chairman. Ten members 
of our society are members of this board, two representing 
it officially.t. This board serves without monetary com- 
pensation, even paying its own expenses. 

The Naval Consulting Board has resolved itself into 
committees, one of which, headed by Howard E. Coffin, 
member of this society, is the Committee on Production, 
Organization, Manufacture and Standardization. This 
committee formulated a plan for aiding in organizing the 
industries for preparedness. This plan, laid before the 
President of the United States, prompted him to invite 
the five leading engineering societies, whose combined 
membership is about 35,000, to effect such an organiza- 
tion. This he did by writing identical letters to each 
of the following societies: The American Society of 
Mechanical Engineers, the American Society of Civil 
Engineers, the American Institute of Electrical Engi- 
neers, the American Institute of Mining Engineers and 
the American Chemical Socicty. 

The President’s letter to our society, dated White 
House, Jan. 13, 1916, reads as follows: 


The work which the American Society of Mechanical En- 
gineers has done, through its members on the Naval Consult- 
ing Board, is a public service which !s deeply appreciated. It 
has been so valuable that I am tempted to ask that you will 
request the society to enlarge its usefulness to the Govern- 
ment still further by nominating, for the approval of the 
Secretary of the Navy, a representative from its membership 
for each state in the Union to act in conjunction with repre- 
sentatives from the American Institute of Mining Engineers, 


*Presented at New Orleans meeting of the American 
Society of Mechanical Engineers. 
tMember of United States Naval Consulting Bocrd. 


iW, L. R. Emmet and the author. 
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the American Society of Civil Engineers, the American 
Institute of Electrical Engineers and the American Chemical 
Society, for the purpose of assisting the Naval Consulting 
Board in the work of collecting data for use in organizing 
the manufacturing resources of the country for the public 
service in case of emergency. I am sure that I may count 
upon your cordial codperation. 
(Signed) WOODROW WILSON. 

This letter appeared everywhere in the public press 

and was received with a glow of patriotism in the hearts 


of engineers generally. 


THE PRESIDENT’S INVITATION ACCEPTED 


Each society named has accepted the President’s invita- 
tion. Each has selected one director from every state of 
the Union, for the approval of the Secretary of the Navy. 
The five directors in each state will constitute a Com- 
mittee of State Directors for Industrial Preparedness. 
These State Directors will report to the Naval Consulting 
Board through the committee of which Mr. Coffin is 
chairman. 

The immediate work of these State Directors will be 
to obtain an accurate inventory of all the facts necessary 
to be known to the army and navy of the resources of our 
nation to supply munitions of war in case of need. 

To obtain this census the State Directors will be assisted 
by the members of each of the five representative societies 
residing within the state. In many states there are more 
members than industries in which the army and navy 
may be interested. This indicates that this census will 
he rapidly completed. 

The importance of such a census can scarcely be over- 
stated. It has been estimated that for every million of 
soldiers and sailors at the front at least three million 
of workers will be needed to maintain them efficiently 
with the necessary implements and supplies of warfare. 

Major General Leonard Wood, U.S. A., estimates that 
a serious war would require at least 2,000,000 men. 
Under such circumstances 6,000,000 men would be re- 
quired for producing munitions of war. Some statistics 
about wars in the United States follow: 


War of the Revolution (1775-83)—Number of 


LTOODS: sic e dk Hh ee eee be riers Hee es 309.791 
War of 1812 (1812-15)—Number of troops 

CINGIUGINE: NAVY) | 6 sis eee So eae Mae eK ees 676,622 
Civil War (1861-65)—Number of troops (in- 

ClUdGINGE NAVY) 1.408 66s ete Gad Mees ee eS eee eS 2,778,302 


CODOUL): Foc ae ee BO oe ORO Ee eee $16,000,000,000 
Present estimated wealth of the United States.$200,000,000,000 
Present estimated population of the United 

100.008 888 


States 
Present estimated wealth per capita.......... : 

$1,027,000,000 

$10 

145,000,000 


Public debt (less cash in treasury)............. 
Public debt per capita 
Appropriation in 1915, navy (about) 


oeeeeseeeee eee eee eee eve eevese 


oo ec eo wee wea weeae 


Appropriation in 1915, army and forts (about) 108,000,000 
Cost of navy per Capita... cece eee cece eee eens $1.45 
Cost of army per capita.......... ccc ee eee eee $1.08 


David Starr Jordan, the eminent pacifist, recently said, 
“In all ages war costs all that it can.” Benjamin Franklin 
observed, “War is not paid for in war time; the bill 
comes later.” The Civil War cost about 16 billion dollars, 
or about as much as the whole estimated wealth of the 
nation at that time. 

Have we any right to assume that a war with one or 
more first-class powers finding us unprepared would cost 
less than one-quarter of our national wealth—namely, 
50 billions of dollars? Such a cost represents one-quarter 
of the wealth of each of our hundred million population 
on an average, to say nothing of lives lost and personal 
property destroved. 

To insure this country against successful imvasion, a 
much greater navy is generally demanded. In fact, a 
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navy superior to that of any nation save only England. 
Some declare even that our navy should exceed that of 
Iingland, on the ground that we may have to fight two 
great nations at once. Today our navy costs about $1.50 
per capita per annum, average. Even though our navy 
be doubled, we would only pay $3 per capita, average. 
Our per capita wealth is about $2,000. Is $3 per year 
a heavy tax on $2,000 worth of property, if such a tax 
would provide a navy adequate to defend us against suc- 
cessful invasion ? 


SCHEDULE FOR INDUSTRIAL INVENTORY 


The term munitions of war covers the whole field of 
army and navy requirements—guns and ammunition, 
rifles and uniforms, food and blankets, tents and cooking 
equipment, automobiles and aéroplanes, battleships and 
submarines, coal and oil, medical supplies and hospital 
equipment, even mules and horses. Thus it will be 
apparent that this volunteer army of engineer census 
takers must necds visit woolen mills as well as machine 
shops, boot and shoe factories as well as foundries, coal 
mines as well as shipyards. 

An elaborate printed form has been prepared for taking 
the industrial inventory. It will be “a strictly confi- 
dential, nonpartisan, nonpolitical and wholly patriotic 
inventory of our country’s manufacturing and producing 
resources. The information given upon this form will 
be used by the United States Naval Consulting Board 
in aiding in effecting an industrial organization necessary 
to the plans for national defense. The information con- 
tained in these blanks is not to be used in any way to affect 
the business of the concern reporting or for comparison 
with any other report of any kind previously filed by it. 
The value of this patriotic work can best be insured by 
making this report complete in every detail. We must 
deal with the problems of an adequate national defense 
as we deal with the problems of our everyday business 
life. We must face facts—not theories. We must do 
now, in time of peace, quietly, efficiently and thoroughly, 
those things which all know must be done to achieve 
true industrial preparedness, and which, if postponed 
until an outbreak of hostilities, must result in tremendous 
losses in lives and money. The form properly filled out 
will give: 

1. The names, post-office address, age and nationality 
of the officers and directors. 

2. Capitalization, commercial rating and banking con- 
nection. 

3. Description and location of plant, its possibilities 
for expansion, its fire protection. 

4. The telephone and telegraph facilities of the plant. 

5. Sources of raw material and its character. 

6. Character of products, volume or tonnage and its 
value per annum—proportion shipped abroad. 

Y. If munitions of war have ever been manufactured, 
the quantity produced and ultimate possible capacity. 

8. Character of labor—union, nonunion or open shop— 
number and nationality of employees. 

9. If women are employed, and the possibility for 
further employment of women. 

10. Transportation facilities—rail and water. 

11. Under the heading “Agreements” appears the fol- 
lowing, which is quoted in full: 


AGREEMENTS 
Will bid upon United States Army and Navy contracts in 
time of peace........ 
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Will accept United States Army and Navy contracts in time 


Will accept minimum annual order (see Clause A)........ 

Clause A. Minimum order for annual production will be 
accepted with the understanding that such order will be 
restricted to that product for which the manufacturer’s equip- 
ment is best fitted. Also, that such order shall be for only 
such small quantity of product as will insure famillarity 
with the work upon the part of the manufacturer’s organiza- 
tion. The manufacturer agrees that this minimum annual 
order shall be put through the factory in regular course and 
in such manner that foremen and those holding positions of 
responsibility shall become familiar with the pecullarities 
incident to the manufacture of these goods. In time of war 
the manufacturer will be expected to concentrate upon this 
same product, and it is essential, therefore, that his entire 
organization, including purchasing, manufacturing, Inspection, 
shipping, engineering, cost-keeping and administrative de- 
partments, be made familiar with the work. Minimum orders 
will not be of sufficient quantities to interfere with manufac- 
turer’s regular production. 

Will accept payment in accordance Clause B........ 
(Wording of Clause B not fully determined at time of going 
to press.) 

Will construct jigs and tools in accordance Clause C....... 

Clause C. The manufacturer will agree to make and pre- 
serve one set of special jigs, tools, gages or fittings necessary 
for the production of these goods, and corrected drawings 
shall be kept on file in the engineering department of the 
plant covering such special jigs, tools, gages or fittings. In 
short, the engineering or designing department shall main- 
tain at all times corrected drawings from which the shop 
may, upon short notice, construct the necessary equipment for 
quantity production. 

Will enroll skilled labor in 
Clause D). 

Clause D. In war as now waged the industrial force has 
become quite as important as the fighting army. Skilled 
mechanics in all lines of production work must be kept from 
enlistment In the regular army and must be retained in the 
factories, mills and mines for the production of munitions. It 
is essential, therefore, that the names of these skilled work- 
men be listed and that the men themselves be enrolled in the 
industrial reserve. Explanations and instructions as to the 
detail of such organization will be submitted at a later date. 
A button or other distinguishing mark will be supplied by the 
Government in the event of war to skilled workmen enrolled 
in the Industrial reserve, and such enrollment will be consid- 
ered to carry with it honors equal to enrollment fn the fight- 
ing army. A Government card will be Issued to each man 
enlisted. 

Will agree to limit profits in time of war in accordance 
with governmental regulations (basis cost plus....... .). 

Will insert clause in all civil contracts making them con- 
tingent upon governmental needs in time of war........ 

Will agree to restore existing labor agreements at close of 
WA 5344206 

List any and all agreements now in force 


“Industrial Reserve’ (see 


12. An inventory in detail of tools, furnaces, ete., and 
their capacity. 

With the facts in this census properly collated we shall 
learn where the nation is weak and where strong. Not 
only will the Government be instantly enabled to deter- 
mine where munitions can be obtained, but how rapidly. 
We shall also know from this inventory: 

1. Whether America is independent of foreign countries 
for raw or manufactured war material and if not, wherein 
we are lacking and to what degree, 

2. In what kind of munitions we have ample manu- 
facturing facilities and wherein we must provide means 
for making up the deficiency. 

3. Whether it is prudent for the Government to build 
new arsenals and other works in the central part of 
the United States. 


Toots, GAGES, JIGS AND TEMPLETS 


This inventory will probably show that mr-y shops 
well equipped to manufacture ammunition will not 
employ the skilled machinist to make the required tools, 
jigs, gages and templets. Possibly then it will transpire 
that the most efficient plan would be for a government 
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factory to make standard gages, jigs and templets and 
lend or sell them to certain shops for use in the manufac- 
ture of shells, rifles, etc. 

This work of industrial preparedness should serve to 
inspire our machine-tool builders to perfect and improve 
their product and perhaps to standardize their machine 
tools to the end that those who must necds purchase them 
would find an adequate and immediate supply available 
in case of emergency. 

The various engineering societies contain in their 
membership men who could prepare most valuable papers 
on the subject of ammunition manufacture. For the 
present there may be many secret processes which for 
the time being may not be forthcoming in the way of 
books and papers, which, however, might be prepared in 
advance and held untii the hour of need, when, through 
patriotic motives, they could naturally be published for 
the benefit of the nation at large. The old saying that 
“Necessity is the mother of invention” is now applicable 
to the nations at war, and it is reasonable to assume that 
they have discovered superior methods, processes and 
tools for the rapid and economical manufacture of shells, 
ete. The best method of overtaking such a lead would 
be by a combination of talent and experience such as 
might be brought about by a congress of ammunition 
manufacturers, assembled for the purpose of exchanging 
experiences, ete. The best way for the manufacture of 
cach element should then be arrived at, and the widest 
publicity should be given to descriptions of such methods. 


FUELS FOR INTERNAL-COMBUSTION ENGINES 


Wholly aside from the needs of war, there is a growing 
demand for liquid fuels for automobile and acroplane 
motors. An interesting and profitable inquiry might be 
directed toward securing other fuels than gasoline, such 
as grain alcohol from sawdust and other wood wastes, 
sugar-house waste and cornstalks. Here the chemist will 
find ample fields for investigation. 

These State Directors will be an influence in every 
state by urging the military value of good roads, especially 
along and near tidewater, and they should not forget that 
the bridges be made strong enough for heavy automobile 
trucks and extra-heavy cannon. 

Such an army of engineers census takers actively at 
work cannot fail to breed a better spirit of citizenship. 
Working without compensation, they will set an example 
of patriotism which is bound to be felt. This spirit of 
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patriotism will be transmitted to the workingman pro- 
ducing war supplies. ‘These workers are surely a part of 
the defensive force of the country and should receive 
adequate recognition as such. 

Ex-Senator Elihu Root recently said: “Eternal vigi- 
lance is the price of liberty. The principles of American 
liberty today stand in need of a renewed devotion on the 
part of the American people. . . . I want to see 
in my country the spirit that beat in the breasts of the 
men at Concord Bridge—who were just and Cod-fearing 
people, but who were ready to fight for their liberty; and 
if the hundred million people of America have the spirit 
and it is made manifest, they won’t have to fight.” 


Time Necessary for Cutting 
Off Shell Forgings 


By A. II. ANGER 


Since the manufacture of shrapnel and other shells 
has lately become such an important industry in this 
country, a table conveniently arranged for determining 
the cutting-off time of shell forgings will no doubt find 
extensive use in the plants at present engaged in this 
class of work. 

The accompanying table covers a wide range of speeds 
and feeds for cutting off shell forgings, and the con- 
stants given in the table are such that the product of 
the thickness of shell and the constant in the table will 
The constants in 
the table are tabulated with respect to the revolutions 
per minute and the feed of tool per revolution. These 
constants give the time in minutes required for cutting 
off a shell forging 1 in. thick. So, if it is desired to 
find the time required for cutting off a shell forging of a 
given thickness at a certain speed and feed, it is only 
necessary to multiply the constant found in the table 
under the given speed and feed by the given thickness. 

Thus, if we wish to find the cutting-off time for a 
shell forging 114% in. thick at a speed of 40 r.p.m. and 
a feed of 0.03 in. per revolution, we multiply the value 
0.833, given in the table, by 114, which gives us 1.25 min. 
for the cutting-off time. It is an easy matter then to 
form an accurate estimate of the output of a cutting-off 
machine after allowance is made for handling the work 
into and out of the machine. 


TABLE OF CUTTING-OFF TIME IN MINUTES FOR SHELL FORGINGS 


Feed 
per Revolutions per Minute 
Revolution 10 15 20 25 30 35 40 45 50 55 60 65 70 75 80 85 90 95 100 

0.005 20.000 13.333 10.000 8.000 6.666 5.714 5.000 4.444 4.000 3.636 3.333 3.077 2.857 2.666 2.500 2.353 2.222 2.105 2.000 
0.006 16.666 11.111 8.333 6 666 5.555 4.762 4.166 3.703 3.333 3.030 2.777 2.564 2.381 2.222 2.083 1.961 1.852 1.754 1.666 
0.008 12.500 8.333 6.250 5.000 4.166 3.571 3.125 2.777 2.500 2.273 2.083 1.923 1.786 1.666 1.563 1.471 1.389 1.316 1.250 
0.010 10.000 6.666 5.000 4.000 3.333 2.857 2.500 2.222 2.000 1.868 1.666 1.5389 1.428 1.333 1.250 1.176 1.111 1.0452 1.000 
0.012 8.333 5.555 4.166 3.333 2.777 2.381 2.083 1.851 1.666 1.515 1.389 1.282 1.191 1.111 1.041 0.981 0.926 0.877 0.533 
0.014 7.143) 4.762 3.571 2.857) 2.381 2.041 1.785 1.587) 1.428 1.299 1.191 1.099 1.020 0.952 0.8902 0.340 0.793 0.752 0.714 
0.015 6.666 4.444 3.333 2.666 2.222 1.905 1.666 1.481 1.333) 1.212 1.111 1.026 0.952 0.889 0.833 0.784 0.741 0.702 0.666 
0.016 6.250 4.166 3.125 2.500 2.083 1.785 1.562) 1.389 1.250 1.136 1.042 0.961 0.593 0.833 0.781 0.735 0.695 0.658 0.625 
0 018 §.555 3.704 2.778 2.222 1.852) 1.587 1.389) 1.234 1.111 1.010 0.926 0.855 0.793 0.741 0.695 0.654 0.617 0.585 0.555 
0.020 5.000 3.333 2.500 2.000 1.666 1.428 1.250 1.111 1.000 0.934 0.833 0.769 0.714 0.666 0.625 0.588 0.555 0.526 0.500 
0). 022 4.545 3.030 2.273 1.818 1.515 1.298 1.136 1.010 0.909 0.826 0.757 0.699 0.649 0.606 0.568 0.535 0.505 0.479 0.455 
0.024 4.166 2.778 2.083 1.666 1.389 1.191 1.042 0.925 0.833 0.757 0.694 0.641 0.595 0.555 0.521 0.491 0.463 0.438 0.417 
0.025 4.000 2.666 2.000 1.600) 1.333 1.143 1 000 0.889 0.500 0.727 0.666 0.615 0.571 0.533 0.500 0.471 0.444 0.421 0.400 
0.026 3.846 2.564 1.923 1.5388 1.282 1.099 0.962 0.855 0.769 0.699 0.641 0.592 0.549 0.513 0.481 0.452 0.427 0.405 0.385 
0. 028 3.572 2.381 1.785 1.428 1.190 1.021 0.893 0.793 0.714 0.649 0.595 0.549 0.510 0.476 0.446 0.420 0.396 0.376 0.357 
Q 030 3.333 2.222 1.666 1.333 1.111 0.952 0.833 0.741 0.666 0.606 0.555 0.513 0.476 0.445 0.417 0.392 0.371 0.351] 0.333 
0.032 3.125 2.083) 1.625 1.250 1.042 0.892 0.781 0.694 0.625 0.568 0.521 0.481 0.446 0.417 0.391 0.367 O 347 0.329 0.313 
0 044 2.941 1.961 1.471 1.176 0.980 0.840 0.735 0.653 0.588 0.5385 0.490 0.453 0.420 0.392 0.367 0.346 0.327 0.310 0.294 
0 035 2.857 1.905) 1.428 1.143) 0.952) 0.816 0.714 0.635 0 571 0.519 0.476 0.424 0.408 0.381 0.357 0.336 0.317 0.301 0.285 
0.036 2.777 1.852 1.389 1.111 0.926 0.794 0.695 0.617 0.555 0.505 0.463 0.427 0.397 0.371 0.347 0.327 0.308 0.292 O 277 
0.038 2.632 1.754 1316 1.053 O.877 0.752 0.658 0.585 0.526 0.478 O 438 0 405 0.376 0.351 0.329 0.310 0.292 0.277 0 265 
0.040 2.500 1.666 1.250 1.000 0 883) 0.714 0.625 0.555 0.5 0.467 0.417 0.384 0.357) 0.333 0.313) 0.294 0.277 0.203 0.230 
Q 042 2.381 1.587 1.191 0.952 0.793 0.680 0.505 0.529 0.476 0.433 0.396 0.365 0.340 0.317 0.297 0.280 0.265 0.251 0 23s 
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Manufacturing 12-In. Shrapnel--IV 


By Rospert MAwson 


SY NOPSIS—The shells now receive the finishing 
operations. The balls, resin, powder and pellets 
are put tin, and the manner in which this 1s done 
1s here described. The adapter bottom, adapter 
and plug are also inserted and the shell finally 
weighed and passed. The shells are packed 1n in- 
dividual packing cases after being covered with 
grease to prevent rust. A target 1s shown similar 
to that employed in testing some of the shells to 
determine the covering capacity of the balls when 
the shells were fired and exploded. 


After the shell has been finally inspected and passed, 
the powder tube, adapter, adapter bottom and plug are 
inserted. The shell is then transferred to the loading 
department. The plug, adapter bottom and adapter are 
there removed. The spider, Fig. 121, is screwed into 
the thread at the open end of the shell. It will be ob- 
served that the spider is made with an 4}-in. hole, 
which the powder tube fits, thus holding it central. 

The shell receives 14-in. diameter balls, composed of 
lead and antimony, for about 4 in. of its height. Melted 
resin is then poured over the balls until they are en- 
tirely covered. On top of this is placed about 6 oz. of 
smoke compound. Another 4-in. layer of balls and resin 
is then added in a similar manner. This operation is 
repeated until the balls and resin come to approximately 
1% in. from the top of the open end of the shell. The 
balls are fed into the shell through the funnel, as in 
Fig. 122. The resin is poured in as shown in Fig. 123. 


*Previous installments appeared on pages 537, 581 and 625. 
Copyright, 1916, Hill Publishing Co. 


The reason for placing the balls and resin in the shell 
in layer form is to insure their cementing into a solid 
mass. As the shell is so large, if the balls were all in- 
serted and then the resin poured in, the probability is 
that the resin would not 
reach between all the balls 
before solidifying. Under 
such conditions the mass 
would not be homogeneously 
held together; and when the 
shell was fired, it would act 
in a biased manner and its 
“flight” would not be true. 

Further, as all air is ex- 
pelled from the shell by the 
resin filling the gaps be- 
tween the balls, the explo- 
sive charge has less room to 
expand and the shell, besides 
being fired with a truer aim, 
also bursts with greater 
force. To insure the best 
results, it is found that the melted resin should be at a 
temperature of from 365 to 400 deg. F. Then the crev- 
ices between the balls are properly filled. 

In Fig. 124 is shown the spider screwed into posi- 
tion in a shell ready for receiving the resin. Attention 
should be directed to the boss in the center of the spider, 
through which the powder tube fits, thus holding it in 
position while the resin is being poured. The spider is 
then removed, and the threads on the inside of the shell 
and adapter are covered with red-lead paint. The adapter 


FIG. 121. SPIDER FOR 
HOLDING THE POW- 
DER TUBE 


FILLING SHELL WITH 
BALLS 


FIG. 122. 


FIG. 124. SPIDER IN POSITION READY 
FOR POURING RESIN 


FIG. 125. FILLING UP ADAPTER WITH 
BALLS AND RIESIN 
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from entering it. A view of 
the operation of pouring in 
the resin is given in Fig. 126. 

The adapter bottom is 
placed in the adapter by the 
aid of the wrench, Fig. 127. 
It will be noticed that this 
tool is provided with a “tit” 
that enters the powder tube. 
The purpose of this is to hold 
the tube central while the 
bottom is being screwed down. 
The shell is left for about 4 
hr., so that the resin will 
properly solidify and_ cool. 

The funnel, Fig. 128, is 
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FIG. 123. OPERATION 19: FILL WITH BALLS AND RESIN the adapter. Powder fed into 
Equipment—Spider, funnel and resin-pouring pan. Production—Two men, 2 per hr.-: ee 

q HeletencearoWiga 12. and 122. the funnel passes through the 


powder tube into the powder 
chamber. The funnel is afterward re- 
moved, and powder pellets are put into 
the tube. One purpose of the pellets 
is to prevent the powder grains from 
coming back against the fuse threads 
if the shell should be turned over. This 
precaution eliminates accidents that 
would result when the fuse is inserted, 
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: A = against them. The primary purpose of 

‘ Zz Z . 2 the pellet is, however, to convey the 

KN Zz 2Z ~~ 2 spark from the fuse to the powder 

S\\ BZA ZAI chamber. Fig. 129 illustrates the fun- 

AY Zz BZA 3 nel in position ready for pouring in the 

aS ; = QS powder. This operation is shown in 
S AS diagrammatical form by Fig. 130. 


_ z The plug is next screwed into the 
FIG. 126. OPERATION 20: FILLING ADAPTER WITH BALLS AND RESIN _ shell, which is then ready for the final 
Bautpment plug, to Bt,ta top, of nowder tube end, contnepourjng accor weighing. In Fig, 131 one of the 
. shells may be seen on the scales being 
is screwed down, using the clamp, Fig. 34. More balls weighed. This operation is also shown in diagrammatical 
and melted resin are added until the shell weighs 729 lb.- form by Fig. 132. A number of shells being loaded with 
In Fig. 125 is shown the shell set up ready for this balls and resin are illustrated in Fig. 133. 
loading. - It will be observed that a plug A is placed in The shells are covered with axle grease, to prevent 
the top of the powder tube to prevent the melted resin rust, and are packed in individual cases, as in Fig. 134. 
The cover of the box is securely fastened down; and 
after the case has been properly marked, it is ready for 
its Journey across the water. Thus operation is shown in 
diagrammatical form by Fig. 135. A detail of the pack- 
ing case is given in Fig. 136. 
It will be understood that the shell industry is new to 
most shops, and on a shell of such large size as deseribed 
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FIG. 130. OPERATIONS 22 AND 23: 
POWDER 


Equipment—Funnel to sult adapter end of shell. 
Vroduction—One man, 3 per hr. 
References—Figs. 127, 128 and 129. 


LOADING WITH 


FiG. 


182. OPERATION 24: FINAL WEIGHING 
Equipment—Hook in shell nose; crane and scales 


Reference—Fig. 131. 
in this series some slight modifications in the machining 
operations will occur. However, the methods outlined 
enable the manufacturer to turn out shells in increasing 
quantity week by week and also meet the highly accurate 
requirements. 

In the series of articles of which this installment i: 
the concluding one it has been the aim to show the 
methods used in sufficient detail to act as a guide for any 
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iG, 135. OPERATION 25: BOXING THE SHELL 


Equipment—Crane, truck and packing case. 
References—F igs. 134 and 136. 
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FIG. 136. DETAILS OF PACKING CASE SPECIFIED FOR 
THE 12-IN. SHRAPNEL 


shop not already accustomed to shell-work requirements. 
It will be seen how the methods employed in) making 
the 12-in. shrapnel differ in many respects from = those 
previously described covering the smaller sizes. It is 
thought quite likely that the practice illustrated in the 
present instance will undergo changes as the large-shell 
work reaches a more abundant stage, notably in case 
hollow forgings become generally available in the 12-in. 


FiG. 133. 


SHELLS READY FOR LOADING 


SHELL PACKED IN CASE 


FIG. 134. 
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Making Copper Rifling Rings 
By Frep H. Convin 


Although the copper rifling ring used on the base of 
a shell to make it follow the rifling grooves in the gun 
barrel and secure the necessary rotation seems like a 
comparatively trifling part, it must be remembered that 
one of these rings is forced on every shell of every size. 
This fact makes their total number mount up to large 
proportions. The American Steam Gauge and Valve 
Manufacturing Co., Boston, Mass., was fortunate enough 
to secure a large quantity of copper tubes early in the 
war and is supplying bands to many who are making 
shells. Making rings is a comparatively simple operation, 
as it consists merely of cutting off the tubing into rings 
of the proper width; but when the product must be 
turned out by thousands, it becomes something of a 
problem to cut off the rings quickly and economically. 

Two ways of cutting off are shown in Figs. 1 and 2. 
The first method uses a semispecial machine having a 
hollow spindle and a quick-closing chuck, together with a 
substantial cross-slide and a tailstock for stopping the 
tube in the proper position. 

There is a power feed for the tube, which is fed against 
the stop at the right and then clamped by the forward 
lever. The tools in the cross-slide are then fed in to the 
work, the one at the right cutting a little in advance of 
the others: Each in turn is set somewhat behind its 
right-hand neighbor, as is usual in this kind of cutting-off 
work. 

Each cutting-off too] is substantially held in a separate 
block, as shown, these tools being made of Dreadnaught 
high-speed steel, forged and ground on the face, as shown 
in Fig. 4. The groove has been found to prevent an 
excessive burr at the cut-off; the cutting edge is 4‘ in. 
wide. | 

The cutting speed is set at 225 ft. per min., the 
lubricant being mineral lard oil charged with fire sulphur. 
On the small sizes the production is 250 rings per hour, 
while on some of the larger rings 110 per hour have been 
secured. The largest rings, as shown in Fig. 2, are cut 
on an engine lathe especially equipped for this work. To 
begin with, the tube is held in special chuck jaws, which 
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are set out so as to first grip the tube on the inside, and 
then the setscrew in each jaw is screwed down against the 
outside of the tube. The end of the tube is supported 
in a substantial follow rest, which is bolted to the lathe 
carriage. The stop C' is bolted to the other side of the 


FIG. 3. GAGING COPPER RIFLING RINGS 


carriage and carries the distant finger D, which forms the 
actual stop. 

The lathe carriage is moved until D comes against the 
cnd of the pipe, the cutting-off tool then being in position 
to make the ring of the proper width. The stop is swung 
down out of the way, and the cutting-off tool is fed in 


IN THE LATHE 


TS 


act 
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by means of the large cross-handle, shown. The same 
lubricant and cutting speed are used on this lathe as on 
the simispecial machine, and the results are extremely 
satisfactory. Those who have had experience in cutting 
copper and know its peculiarly disagreeable cutting 


FIG. 4. THE CUTTING-OFF TOOL 


qualities will appreciate the results obtained by the tools, 
feed and lubricants employed. 

The rings are gaged by the simple device shown in 
Fig. 3, consisting of a stecl plate with built-up sides and 
two crossbars of hardened steel, one forming the “go” 
and the other the “no-go” end of the thickness gage. In 
case a ring is a trifle too thick, it is placed in the shallow 
box built on the end of the board, shown below and the 
sides are taken down with a smooth file. It takes only 
a few judicious strokes of the file to bring almost any 
oversized ring to its proper thickness. While this method 
may seem somewhat crude, it obtains the desired results 
in remarkably quick time and prevents the necessity of 
moving the rings to a grinder or other machine. 
as 
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Future of American Machine 
Tools in Belgian Market 


By ONE Wuo Kyows Benoivy 


Although it is early to forecast what the machine- 
tool business in Belgium will be after the war, it is 
generally admitted that immediately peace has been de- 
clared there will be considerable activity in all industries 
appertaining to railway material, building material, etc., 
in Belgium. The fact that a large number of machine 
tools have been taken out of the leading factories to 
Germany will undoubtedly create immediately a tremen- 
dous demand, and consequently there will be a very great 
opening for American and English manufacturers, 

It is interesting, however, at first to consider what were 
the industrial conditions before the war. The majority 
of the metal-working factories in the country devoted 
their activities to the semifinished product; this was 
the dominating industry of Belgium. The fact has been 
confirmed in a speech made by Minister Francotte at 
the opening of the new factory of the. Minerva Motor 
Co. in Antwerp a few years ago, in which he congratu- 
lated the promoters of the business on trying to extend 
the manufacturing capacities of Belgium in the finished 
article. He stated that, while Belgium was holding a 
considerable position in the world market for semifinished 
products, she was hardly recognized as an exporter of the 
finished article, and he urged Belgian manufacturers to 
devote more of their time and energy to the production 
of finished poods. 

This situation was quite natural in view of the small 
area of Belgium. The home consumption was compara- 
tively small, and in the world market Belgian manufac- 
turers had to compete with big competitors such as 
America, England and Germany, all with considerable 
home consumption and able to reduce the cost of pro- 
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ducing the various articles needed for their own countries 
by enlarging their capacities and exporting the surplus, 

This situation may change after the war. As Belgium 
possesses a considerable number of skilled metal workers 
and a vast number of enterprising men, it is quite cer- 
tain that many industries which have so far not flourished 
very greatly in Belgium will make great extensions, be- 
cause in the allied countries preference will be given to 
the Belgian articles, provided they are produced at the 
same cost as in Germany and Austria, 

Before the war the price of living in Belgium was 
rather moderate. Hence, wages were lower than in any 
other industrial country. It is to be assumed that after 
peace is concluded these conditions will still prevail pro- 
portionately and will be better than in England, France 
or Germany. Consequently, the lack of a home market 
will be compensated by the advantages arising from better 
labor conditions, 


STEEL MAKING AN IMportant Inpustry 


The manufacture of steel is one of the principal indus- 
tries in Belgium, and machine tools in steel works are 
mostly of the heavy type. A great number of these ma- 
chines formerly came from Germany, and among them 
are the punching and shearing machines with plate-stee] 
frames. These were in great demand, and it might be 
advantageous for some of the American manufacturers 
to take up this line. [ understand that one manufac- 
turer has already started: it remains to be seen whether 
the freight conditions will allow these heavy machines 
to be imported from America. 

Locomotive and car manufacturers also used machines 
imported from Germany. Lately, however, the heavier 
radial drills have been imported from England. The 
boiler and engine manufacturers, while having many ma- 
chines made in America, used a considerable number of 
a heavier type made in Germany. The larger rifle fac- 
tories, electric-motor manufacturers, automobile manufac- 
turers, etc., had in their equipment a large proportion of 
American machines, 

However, the vast community of manufacturers doing 
a medium or small amount of business formed the largest 
buyers of the cheaper grade of German and Knglish ma- 
chines. They did not give enough attention to the im- 
provements of modern American and English machines 
and were mostly influenced by the first cost of the tools. 
Such manufacturers require the special attention of the 
American machine-tool_ manufacturer, They must be 
educated to the advantages of the labor-saving devices 
in American machines. After the war, while labor may 
be abundant in Belgium, it will be dearer than before. 
Consequently, much more attention will be paid to equip- 
ment that will enable the saving of this labor. This is 
one of the essential points of the campaign which Amer- 
ican manufacturers will have to open as soon as conditions 
permit, and their arrangements should be such as to 
have one of their practical men on the spot, to demon- 
strate all the advantages of modern American tools. 

As the greater part of the manufacturing plants in 
Belgium are owned by Belgians, it is certain that pref- 
erence will be given to any machines or goods not of 
German make; and undoubtedly a great outburst of 
patriotism will take place after peace has been declared. 

Before the war the Belgian manufacturers in general 
were not particular as to the origin of the goods they 
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were buying; but this situation no longer exists, and 
the users of machine tools will avoid as much as possible 
all buying from Germany or from German firms. Also, 
there were established in Belgium besides the German 
firms a certain number of other foreign dealers in ma- 
chine tools. These firms were holding the agencies of 
renowned American and English manufacturers. It is 
n fact hereafter preference will be given by Belgian 
manufacturers to the Belgian dealers. As it is the duty 
of the builders of machines to please the buyer as much 
as possible, it stands to reason that the best policy for the 
American or English machine-tool manufacturers to adopt 
is to intrust their Belgian agency to Belgian firms of 
good standing. 

Previous to the war the Belgian firms were not able 
to develop their capacity to the fullest extent, being 
hampered by foreign firms established in Belgium and 
holding agencies for several countries at the same time. 
Among original Belgian firms several were hard work- 
ing and deserving of every assistance. They sometimes 
had strenuous struggles against the foreign competitors 
in Belgium, and it was not always the house that deserved 
the business that obtained it. 

It is quite natural that the Belgian merchants know 
their market better than anyone else. They know how 
to deal with the consumer; they know his ways, his 
character and his peculiarities; they deal with him in 
his own language. Moreover, in the future all genuine 
Belgian houses will certainly not, if they can possibly 
help it, sell any machines made by the enemies of the 
country. In the case, however, of firms from neutral 
countries there will be no reason why they should not 
try to sell machines made in enemy countries, and they 
will consequently bring upon themselves the mistrust of 
the Belgian manufacturers. 


BELGIAN REPRESENTATIVES PREFERABLE 


It is generally admitted that Belgium will be overrun 
by firms from neutral countries after the war is over, 
and they will try to swamp the market with any kinds 
of machines they can get hold of, whatever the origin. 
It would therefore be against the interests of American 
and English manufacturers to intrust their Belgian agen- 
cles to any such foreign firms. 

Several large organizations seem to be formed in Amer- 
ica for obtaining the agency of the leading American 
manufacturers for the European countries. Is it in the 
interest of American manufacturers to patronize such 
organizations? Some of them seem to have immense 
capital at their disposal, and manufacturers are of course 
the best judges whether it is to their advantage to place 
their agencies in the hands of such very powerful con- 
cerns, Aside from this, the selling organization of such 
firms is rather complicated, and the overhead expenses 
run up to a considerable percentage of the value of the 
machines. I believe that one large firm with a branch 
in Belgium had something like 17% per cent. selling 
expense. 

Now, is it right for the prospective buyers to pay such 
an extremely high margin for expense that could cer- 
tainly be reduced if the concerns representing manu- 
facturers did not handle so many different lines? It 
is quite natural that foreign firms having only a branch 
office in Belgium should have these heavy overhead 
charges, as they have to pay double office expenses, 
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If the American manufacturers arrange for the Bel- 
gian market with a firm whose head office is in Ney 
York, Paris or London, they will hardly be in direct 
touch with the Belgian market and consequently will not 
know so well the conditions there as if they were directly 
represented. 

The direct representation by Americans is not to be 
advised, as the Belgian consumer has quite a different 
character and tendency from the average American sales. 
man; as already stated, however, the latter may be of 
very great assistance as technical adviser to the Belgian 
firm, which is better able to smooth out differences arising 
from opposed views. Some American tool makers of 
repute have in late years kept a good technical man in 
Europe. This practice should be general, as the Belgian 
manufacturers doing a small business need a good deal 
of sound technical advice and are certainly not familiar 
with all the merits of American tools. In past years 
they have given preference to the cheaper German ma- 
chines, simply on account of the price, and this attitude 
should and can be overcome more easily now than ever 
before. The opportunity should not be lost. 

In conclusion it would be well for American and 
English manufacturers not to settle their agencies for 
Belgium without first completely investigating the aspira- 
tions and tendencies of the firms that solicit them. They 
should intrust their representation exclusively to gool 
Belgian firms that will agree to sell nothing but Amer- 
ican and English machines, as any other policy adopted 
by their agents would certainly ruin the business for the 
tool manufacturers. 

oy 


Boring Head for Miller 
By H. M. Darina 


The accompanying illustration shows a boring head 
for use in the miller. Boring tools for this head are 
made of 3@-in. drill rod and are inserted in the 34-10. 
hole A, being securely clamped by the screw B. Th 
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BORING HEAD FOR THE MILLER 
: : : . . by the 
block ( swings on a 14-in. pin D and 1s ane “inst 
14-in. 40 screw BE. The swinging block Is hel 2 : 
its adjusting screw by a strong double-leaf ies a 
. a . N : 
from two pieces of jz-in. spring steel. fag ee 
B and E are hollow and are adjusted by the 
shown. m 
: ; yoles with 
This head has a large range. I have bored | 
it all the way from ;; to 2 in. in diameter. 
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Special Truck Wheel and Axle Lathe 


SYNOPSIS—This lathe was built expressly for 
handling larye numbers of small truck wheels and 
azles. Details of the operating mechanism show 
considerable ingenuity and will interest mechanics 
generally. 


A company building large numbers of lumber-, coal-, 
brick- and stone-handling trucks or small cars and in 
consequence using very many cast-iron truck wheels 
decided to build a big machine capable of adequately 
handling both the wheels and the axles. The machine 
shown and described in this article was the result. This 
double-end lathe is in use in the shop of the Standard 
Dry Kiln Co., Indianapolis, Ind. 

Some of the cast-iron truck wheels are illustrated in 
Fig. 1 and, together with the axle, will give a good idea 
of the work to be handled. The axles will average about 


11, in. in diameter, and the holes bored in the wheels 


FIG. 1. SMALL TRUCK WHEELS AND AXLE 


will run from 114 in. to 2 in. or more, according to 
the size and type of truck on which they are to be placed. 
The holes in the wheels are cored out, so that the opera- 
tion is boring only. A two-cutter bar of the usual pattern 
is employed. The ends of the axles are machined with 
box tools that feed on both ends at once. 

A front view of the lathe is given in Fig. 2. Here, 
two wheels are shown at .{ and B. It will be seen that 
the work is held in chucks of the steadyrest type, with 
two stationary jaws and one adjustable jaw cach. Of 
course, the two lower jaws are adjustable for setting in 
the first place; but after the work has been centered. they 
are supposed to be let alone. The upper jaw of each 


chuck is carried in a swinging yoke in exactly the same 
way as on a regular lathe steadyrest. A handwhceel on 
top, as at C and D, enables the operator to lock the 
wheels tightly in place after the yokes have been swung 
down and clamped by handwheels #& and F’. Boring 
bars feed into the cored holes of the wheels from each 
end of the lathe in opposite directions, so that both 
wheels are finished simultaneously. In machining axles 
the chuck jaws shown are replaced by longer ones, and an 
axle is held in them with the ends projecting far enough 
to allow box tools to be fed on and both ends finished 
at once. 

In Fig. 3 is a rear view of the machine. It measures 
1! ft. in length, 3 ft. in width and is about 5 ft. 6 in. 
to the top of the upper handwheels, It will weigh approxi- 
mately 5 tons. About 700 wheels per day are bored out, 
or about 70 per hr. This makes 35 per hr. for each 
spindle. The axle output averages about the same. 

The main drive of the machine is by a five-step cone A 
driven by the belt B from a countershaft above. This five- 
step cone is placed directly on the end of the shaft C, 
which runs the entire length of the machine and is 
geared to the large gears D that drive the boring spindles 
at each end. A pulley & is placed on the shaft (', and 
from it a crossed belt runs to a jackshaft above.» Pulleys 
on each end of the jackshaft are belted to pullevs like F, 
which drive the feeding mechanism at each end. The 
handwheels G on the front of the machine enable the 
operator to run the boring spindle in or out when the feed 
clutch is not engaged. The entire feed mechanism is 
thrown in or out on the end shown, by the lever JZ. Ilow- 
ever, this action will not start the feed unless another 
intermediate clutch is also thrown in. As the clutch is 
thrown in by the lever 77, the worm / turns and causes 
the worm gear J to rotate, revolving the shaft A. Now 
if the feeding of the boring spindle is desired, the clutch 
operated by the lever L must be engaged. The clutch 
jaws are shown at J; and as these engage, the feed bar is 
fed along through a rack and chain of gears .V. 

A similar mechanism, which operates on the opposite 
end of the lathe, may be seen with the same lettering in 
Fig. 1; but some other parts are shown more plainly. 
The feeding of the boring spindle S is controlled by a 
sliding rack O yoked to the spindle by the bracket I’. 


FIG. 32. FRONT VIEW OF WHEEL AND AXLE LATHE 


FIG. 3. REAR VIEW OF LATHE WITH WORK IN PLACE 
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FIG. 4. CLOSE VIEW OF FEED MECHANISM 


The rod F# is an adjustable stop for knocking off the feed 
clutch M. As the chain of gears operates, the feed-bar 
rack O moves along and carries the boring spindle S with 
it. This is more clearly shown in Fig. 5, which is also 
lettered in the same way as the two previous views. This 
illustration shows the clutch not engaged; but when it is 
engaged, the lever Z is held down by a hooked piece 7 
that is held secure by the spring U. The bar O, the 
spindle S and the stop R move along together until the 


CLOSE VIEW OF DRIVING END 


FIG. 6. 


end of the stop P hits the end of the hooked latch T, 
when the clutch level is released and flies up, throwing 
out the clutch and stopping the feed movement. Rack 
tecth are the ones with which a pinion operated by the 
handwheel G meshes. This relation will explain how the 
boring spindle is moved out or in when the feed clutch 
is out of engagement. 

Fig. 6 is a close view of the opposite end of the ma- 
chine. The driving and feeding mechanism is practically 
the same, except that it is placed more under the head 
and carries the cone-pulley bracket in addition. 

“7° 


The 6©0-Deg. Screw Thread 


It was anticipated that there would be some difficulty 
in duplicating European sizes and fits on munitions, but 
that this trouble should lead to the adoption of United 
States standard proportions was not expected. Tlowever, 
in one important particular the unexpected has happened. 

In the Mark-VII British fuse, as recently modified 
in desien from the former Mark-V fuse, all of the screw 


FIG. 5. ANOTHER VIEW OF FEED MECHANISM 


threads, with a single exception, are 60 deg., three being 
A.S.M.E. standard, eight U.S.S. and the one exception 
Whitworth standard. The latter is used for the thread 
where the fuse screws into the nose of the shell and 
could not be changed because of the necessity of having 
any fuse assemble with any shell. The list of threads 
of the new Mark-VII is as follows: 


A.S.M.E. Standard 
Diameters in Inches 


Part Pitch Maximum Minimum 
Setscrew for cap............0008 32 0.164 0.1593 
Needle plug ......... 2. ee ee ees 24 0.216 0.2108 
Screw plug in base plug........ 24 0.190 0.1848 

U.S. Standard 
Time-pellet plug ............... 24 0.299 0.296 
Time: Nellet.. sasaiews sone ss kb aseeass 24 0.303 0.300 
Percussion pellet ............... 24 0.303 0.300 
Percussion-pellet plug .......... 24 0.299 0.296 
Thread on stem of body......... 14 0.866 0.858 
Thread 1G Cap $c54 646s wees etseey 14 0.872 0.867 
Thread on base plug............. 24 1.378 1.374 
Thread in body for base plug.... 24 1.383 1.379 
Whitworth Standard 
Base Of DOdy.: cs ccwss cs scateues 14 1.996 1.990 


This change of standards proves the difficulty of 
overturning settled shop practice, for the modification 
was made to facilitate production in the United States 
and Canada and for no other reason. The question is 
also raised whether or not the American 60-deg. thread 
is a form that possesses inherent advantages that make 
it easier to cut with small tolerances than the Whitworth 
shape. A definite answer to this query would be 
instructive. 

we 


Properties of Steel 


A review of the work done in correlating the magnetic 
and mechanical properties of steel has been published by 
the Bureau of Standards, Department of Commerce, in its 
Scientific Paper No. 272. Special attention is paid to 
the commercial application of the magnetic data as criteria 
of the mechanical fitness of a given steel and of magnetic 
changes of steel under stress as indications of the state 
of strain. The evidence presented shows that the inter- 
relation of the magnetic characteristies and the mechanical 
behavior of steel is so close that the magnetic examination 
in conjunction with the mechanical tests may be expected 
to add considerably to our knowledge of the material. 

The magnetic method tests the whole amount of ma- 
terial and not merely some surfaee phenomenon. It docs 
not destroy the test piece, but leaves it unaltered. Thus 
it is possible to apply a magnetic test to the identical 
material that is to enter into a given structure. 
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for Purchase of 


Leather Belting 


SPECIAL CORRESPONDENCE 


SYNOPSIS—In gencral, present-day leather belt- 
ing specifications are largely confined to describing 
minutely how belting should be made, without 
prescribing satisfactory tests to determine whether 
or not it has been so made. Asa result, most 
buying has been done on price alone. The author 
points out the absurdity of this course and makes 
a plea for new specifications safeguarded by proper 
tests and prepared from the viewpoint, “What 
service will the belt give?” 


Leather belting, one of the oldest means of power 
fransmission, is still the best for general use on all but 
the heaviest machinery. Substitutes in great number 
have been developed, but more leather belting is used 
today than ever before. Repeated predictions of the 
failure of the raw-material supply have not materialized, 
nor will they as long as the human race continues to 
require an increased food supply. Confirmation of this 
statement may be found in the splendid response of the 
leather industry to the unprecedented demands created 
hy the European War. Leather belting will continue to 
be widely used for many years to come. 

Satisfactory belt service is an important factor in the 
production of nearly all manufactured goods, and in cases 
Where competition is especially keen the success of the 
enterprise depends upon continuous maximum output. 
Yet little is known, even by large users, of the actual 
physical properties of leather belting, and most of it is 
purchased without any attempt to forecast its performance 
in service. Most buyers make no real attempt to deter- 
mine which of the numerous brands offered at the same 
price are superior or, where prices differ, which offers the 
best value. Lowest cost per belt per year is seldom the 
governing consideration. Some large users invite com- 
petitive bids on uniform specifications, but only a small 
part of the total output is purchased on anything but a 
price basis. 


DEFECTS OF PRESENT SPECIFICATIONS 


A careful survey of current specifications in use by 
Federal and municipal governments, railroads and large 
manufacturing corporations reveals many indefinite, use- 
less and even misleading clauses, of which the following 


will serve as examples: 


All butts used in the construction of this belting shall be 
of No. 1 selection, free from all defects and blemishes and of 
the native packer-steer hides class, tanned by the slow oak- 
bark process. 

No solutions or bark or wood extracts shall be used, nor 
any chemical or electrical process used to force or hasten the 
process. 

The leather shall be Stretched in straight-edged clamps 

Centers and sides must be stretched separately. 

The scarfing, joining and cementing shall be done by expert 
and experienced workmen. i Se 

- + . all sizes below 8 in. shall not be cut from any other 
section but the quality area, which extends not more than 
15 in. each side of the backbone. 2 

— absolutely no shoulder or belly stock shall be used. 

The finished leather shall be smooth to the touch on both 
Sides. . , 


* + . the leather Shall show no excessive amount of mat- 
ter soluble In water nor of ash. e's 

Each piece Shall be of fine close fiber, and all pieces sha}] 
be of uniform thickness. 

Each Piece shal] be stretched by hand. 


Dressing must be mixed hot in a double t 
with a brush. e tank and applied 


In general, present-day specifications are largely con- 
fined to describing minutely how belting should be 


Is done on price alone, with no standards by which to 
Judge relative values. Such is the situation at the begin- 
ning of 1916. 


THE ADVENT oF MORE INTELLIGENT Buying 


Each year sees fewer advocates of price as the first 
consideration in the purchase of materials and a keener 
realization that the true basis is lowest ultimate cost. 
More and more frequently the purchasing officer is an 
engineer or makes excellent use of his company’s engi- 
heering organization to determine true ultimate cost. The 
result is a gradual casting off of antiquated trade 
customs, the establishment of rational specifications based 
on the service expected and the development of fair and 
accurate tests. If the work is well done, both the buyer 
and the seller are greatly benefited. To the manufacturer 
ig presented the opportunity to get away from unfair 
price competition by obtaining recognition for quality, 
while the user, provided with definite standards and 
means for testing, can be sure he is getting what he pays 
for. 

The essential features of any specification are: (a) 
Explicit requirements based on the service expected ; (b) 
definite tests to show whether the requirements are met 
or not. Present belting specifications do not even ap- 
proach a fulfillment of these conditions, and much must 
be done to improve them before they will be fair to 
cither maker or user. The task is difficult, because the 
raw material grows on the back of an anima] and cannot 
be made to develop every desired characteristic. Further- 
more, it is essential that means be provided to determine 
In advance, approximately at least, what kind of service 
the belting will give, so that if necessary it may be 
rejected. All tests laid down must be such that they 
may be performed quickly and cheaply, that they may be 
reproduced with concordant results at any time and, above 
all, that they do not discourage progress. All reference 
to the details of manufacture should be omitted and 
the way left clear for new and better methods. The 
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main issue is not, “How has this belt been made?” but, 
“What service will it give?” 

Much careful study of these matters will be necessary 
on the part of both makers and users before real progress 
can be made toward better conditions. The following 
tentative suggestions are put forth to stimulate thought 
and research rather than as concrete proposals: 

Strength—Ultimate tensile strength should be as high 
as possible without sacrificing other desirable qualities, 
in order to protect the belt from unusually severe strains 
to which most belts are occasionally subjected. This is 
now commonly specified in pounds per square inch—a 
thoroughly unsound practice. Two hides of the same 
thickness may be manipulated during tannage and the 
subsequent processes so as to produce finished leather 
of appreciably different thickness; yet they contain the 
same amount of fiber and show approximately the same 
strength for equal widths of belt. The power required 
to drive a given machine, its belt speeds and pulley 
widths are determined by the builder and can seldom be 
changed by the user. The latter is therefore not 
primarily interested in the strength per square inch of 
cross-section, but is vitally concerned in the strength per 
inch of width. To give the user what he really needs 
and still be fair to all makers of belting, tensile strength 
should be specified in pounds per inch of width. 

Stretch—A belt that stretchcs unduly in service is a 
source of considerable trouble and expense, yet it must 
yield instead of breaking when subjected to severe strains. 
Even when operated far below its capacity, however, 
leather will permanently elongate in service for some time 
after installation. Manufacturers aim to remove as much 
of the natural stretch of the leather as may be done 
without damage to its other propertics, but depend upon 
the judgment of the individual workman. If his judg- 
ment is faulty in either direction, the belt will be 
unsatisfactory. The best present method of testing this 
important property is by observing the elongation of a 
test specimen at rupture or some fixed strain, but we have 
no assurance that this bears -any direct relation to 
elongation in service. Some way of predetermining this 
point would be of great value. Existing specifications 
allow 8 to 1214 per cent. elongation of the test specimen, 
but actual tests of the best brands show double this 
amount. | 

Pliability—The valne of the power consumed in friction 
between the fibers during the life of a belt is probably 
many times the cost of the belt. Even a small gain in 
pliability would therefore be quite worth while. Greater 
pliability also means better pulley contact and less slip. 
Yet present«specificationseare wholly silent on this subject. 
An accurate method of testing for pliability should be 
worked out and belt makers given every inducement to 
develop this quality. — 

Thickness—As a general rule, the thinner the belt the 
less power required to bend it around the pulleys, the 
less wrinkling on the inside and the less stretching on 
the outside. This means better pulley contact and less 
internal friction, resulting in better service and longer 
life. Hence it would’ seem desirable, from the user’s 
standpoint, to place a premium on the thin, strong belt. 
This should not be done, however, at the expense of 
more important properties. Whatever the thickness, it 
is of prime importance that it be uniform, especially on 
light, high-speed machines where vibration is serious. 
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More attention to this point would result in decreased 
upkeep expense on the machine and better quality in its 
output. Most specifications ignore this feature entirely 
or require the thickness to be “uniform.” It is obvious 
that some tolerance must be allowed, and 35 in. is entirely 
feasible, although this degree of uniformity is seldom 
attained unless careful inspection is enforced. 

Weight—This is now specified in ounces per square 
foot. This practice is a clumsy attempt to indicate, 
in connection with the prescribed tensile strength in 
pounds per square inch, the total strength of the belt. 
Prices are quoted per foot of length, but belting is 
really sold on the basis of weight—a custom that gives 
ihe dishonest manufacturer an opportunity to stuff his 
product with white lead or other heavy material, bringing 
light-weight stock up to standard weight. The users 
should have little or no interest in weight, if the othe. 
characteristics are mght, and this premium on deception 
should be entirely removed. The self-interest of the 
maker would then lead to the lightest weight consistent 
with the required strength. Thus would be attained 
the nearest practicable approach to the zero weight of 
the ideal belt. With strength specified in pounds per 
inch of width, thickness and weight need not be men- 
tioned. 

Piping—When a belt passes over a pulley, the inner 
surface is compressed and forms corrugations. A certain 
amount of wrinkling is inevitable; but when it becomes 
very pronounced, the area in contact with the pulley is 
matevially lessened. This condition is known in the trade 
as “piping.” It is universally agreed that piping should 
be absent in first-quality belting, yet the borderland 
hetween permissible wrinkling and objectionable piping 
is still shrouded in mystery. At a meeting of belt manu- 
facturers not long ago not one was able to put into words 
his idea of what constituted piping. 

Cementcd Joints—Poor workmanship or material at 
the joints will cause more trouble than any other defect. 
Great advances have been made in recent years along 
both these lines, and it is no longer necessary to 7esort 
to riveting or sewing. With reasonable care a cemented 
joint should be as strong as the remainder of the belt 
and should be so specified. , | 

Injurious Blemishes—Current specifications as a rule 
do not discriminate against soft spots, knife cuts, grub 
holes and other injuries that weaken the belt and shorten 
its life. Healed barbed-wire scratches and similar surface 
defects are harmless. Such a thing as a perfect hide 
is unknown in the trade, but proper selection of the 
strips from which the belting is made should eliminate 
most of the injurious blemishes. Such selection should 
be insisted upon in first-quality belting. 

All these matters and numerous others (such as the ef- 
fect of varving humidity, dust, heat and fumes; the best 
methods of lacing; whether the points of laps should 
run toward or away from the pulley; and proper working 
tensions) offer fruitful fields for research. The ground 
to be covered is so great that no single commercial 
organization can afford to undertake it all. Lacking a 
Federal Department of Manufactures, much can be 
accomplished by hearty codperation between manufacturers 
and consumers. An engineering bureau maintained joint- 
ly by all makers of belting and given every opportunity 
for study in the plants of their customers would be of 
great service to the manufacturing industries. 
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EpITtortAL CORRESPONDENCE 


SYNOPSIS—In making the tools and fixtures 
shown here areat care was necessary in order to pro- 
duce accurate work rapidly enough for commer- 
cial purposes. They are so designed that the out- 
put of one about balances that of another. 


For making a large number of small end mills of various 
sizes special fixtures had to be designed and made in order 
to produce the pieces with sufficient precision and rapidity. 
These small end mills are being made by the Grayson Tool 
and Manufacturing (o., Indianapolis, Ind., which also 
made the fixtures. The mills are of the four-fluted type, 
and a number of them are shown in Fie. 5. Two sizes 
only are quoted in this article, but a number of other 
small sizes are also manufactured in this shop. The larger 
size is made from 14-in. drill rod, cut into 114-in. lengths. 
The smaller size is from s%-in. drill rod cut into 114- 
in. lengths. The cutter diameter of the former is 0.180 


in. and of the latter 0.105 in., with 0.0015 limits in 
both cases. 

The flutes are milled in a Brown & Sharpe miller, using 
four milling cutters on the arbor and a special indexing 
fixture to hold the work. Both the indexing fixture and 
the milling cutters are so made that by a slight shifting 
of the table and a movement of the work holder either 
the flutes or the ends of the small end mills may be 
machined. Fig. 1 shows the fixture set for milling the 
flutes. The blanks are held in the fixture by spring col- 
lets operated by crosshandles at the back. The holding 
spindles are indexed separately, each one heiag supplied 
with a disk notched quartering, into which a spring 
latch engages. Between each pair of holding spindles 
there is set a bevel-end locking-pin, which is pressed down 
by means of the strap and capscrew shown on top. In this 
way the tightening of the capscrew locks all four of the 
spindles. For milling the flutes the regular table feed 
is engaged in the manner shown in Fig, 1. 


FIG. 1. MILLING THE FLUTES 


FIG. 3. SET FOR CIRCLE GRINDING. 


FIG. 2. MILLING THI ENDS 


SET FOR GRINDING THE RELIEF 


FIG. 4. 
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The ends of the small cutters are milled by shifting the 


table over so that the opposite sides of the arbor mills _ 


will contact with the work. The table is also raised and 
the fixture tilted, as in Fig. 2. Adjustable stops are 
provided on the fixture, and the table is set by means of the 
graduated dials. 

After being milled, the cutters are carefully hardened 
and drawn- and are then ground. The grinder is made 
both to circle-grind and to relieve. The machine set for 


FIG. 5. SMALL END MILLS 


circle-grinding is illustrated in Fig. 3. From this view 
it will be seen that the motor 4 runs the grinding spindle 
by means of the belt B, which is crossed so as to run a 
jackshaft carrying the small pulley C on the opposite end. 
This small pulley is belted to the pulley D on the outer end 
of the spindle holding the work, which ig slowly revolved 
while the grinding wheel runs at a high rate of speed. 

After the mills have been circle-ground, the pulley D 
is removed and the machine set for grinding the relief, 
as shown in Fig. 4. The indexing is done by a notched 
collar F and a spring stop. The grinding wheel is fed 
along the work by pushing on the knob £. A micrometer 
dial and a knurled knob F give an accurate means of cross- 
feed when needed. A 3-in. wheel is used, running at about 
7,000 r.p.m., and the output is 500 end mills per 10-hr, 
day. 

oe 
Adjustable Bushing and Center 
By F, Fisrer 


The adjustable boring-bar bushing shown in Fig. 1 
enables one to take up all the looseness and shake from 
the bar and at the same time allows perfect freedom for 
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FIG. 1. ADJUSTABLE BORING-BAR BUSHING 

its regular working movement. We have one of these 
bushings for each size of bar in use, the outside diameter 
of the cast-iron sleeve being made a standard size to 
fit the brass bushin Jin the outboard bearing or steadyrest, 
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The latter bushing is keyed into the bearing, is split and 
is provided with adjustment screws to take care of wear 
and slight variation in size of the different bushings, 
The holes A are provided for clamping screws when 
boring key wedges. 

The other detail, Fig. 2, is an adjustable bushing, or 
Tather centering plug, for hollow shafting and similar 
jobs. We have a good many heavy drum shafts to make 
with a large hole through the center for a cluteh- 
operating device. We find that, after the hole is bored, 
the shaft is apt to be out of true. We accordingly make 
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FIG, 2. 


the finishing cut and do the grinding after this hole has 
been made. The adjustable plugs are used to center up 
these shafts, They accommodate themselves nicely to 
any variation in the size of the rough-bored holes and 
are easily removed when the Job is finished. The two 
spring-steel retaining rings, which are threaded through 
the movable jaws, not only tend to keep these jaws drawn 
in against the wedge, but also keep them from dropping 
into the center of the sleeve when the plug is removed. 


A Suggestion on Preparedness 
By Burton A. Prince 


One of the problems that sometimes confronts the 
public-school machine shop is the matter of. securing 
sufficient commercial work to keep everybody busy on it. 
Of course, there is generally enough of that variety to 
be obtained ; but then, too, there is the danger of incur- 
ring the enmity of the local union, if too much com- 
mercial work is taken on. 

If the Federal Government is shortly to become a part- 
ner in the matter of educating boys for the trades, 1¢ 
seems only fair that it should get some return for its 
money; and I should like to offer the following scheme, 
which will be of benefit to both parties concerned, giving 
One a return on its money and the other some ae 
needed work. Briefly stated, the idea is this: If : e 
Proposed preparedness program goes through, the a 
Department will immediately begin to make and store ¢ 
least another day’s supply of ammunition—shrapnel ~ 
high-explosive shells. The different school shops are u 
well equipped for some parts of this work as were ee 
of the commercial shops a year ago and would one 
no more changes to make shrapnel or parts ser mh 
would be possible for the War Department so to i 
this work that some of it could be done in pacaaaeee 
possibly in such amounts as would be in sedis al 
the amount of money paid in aid to that particular es 

Before people land too heavily on this scheme, | eee 
keep in mind the fact that a big percentage of the and 
munition made today is being turned out by women 


boys, 
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Rocker Arrangement on Jigs 


In designing jigs it is often necessary to drill from the 
top and bottom of the jig. To drill from the bottom, 
feet must be put on the lid. After the holes are drilled 
from the top, the jig is turned over on the feet in the lid. 
If a jig is not equipped with the rockers shown at A 


ROCKER ARRANGEMENT ON JIGS 


in the illustration, the edge of the ld # hits the drill- 
press table, and the lid may be injured or the jig thrown 
out of alignment. 

The rockers do away with this trouble and also make 
easier the handling of the jig. These rockers are made 
of cold-rolled steel ;%, to 1% in. thick, to suit different sizes 
of jigs. _ B. MANXMAN. 

Dayton, Ohio. 


Design for a Friction Clutch 


In the illustration is shown a design for a friction clutch 
having some unusual and desirable features. It is shown 
applied to a pulley drive for mill work, but could be incor- 


any load; (+) the shifting sleeve revolves only when the 
clutch is engaged. 

Two clutch shoes A are hinged on the center web 
of the pulley B by a screw C and are drawn into contact 
on the drum PD by the two helical compression springs LE. 
These brake shoes are lined with a friction lining, prefer- 
ably of the woven-wire asbestos-fabric type. The com- 
pression on the springs is regulated by the nuts F, and 
the loading of the spring determines the driving power 
of the clutch within the limits of the design. When the 
two clutch shoes are in the position illustrated, the 
clutch is engaged. 

If the shifting sleeve is moved in the direction of the 
arrow, it will transmit a motion through the bell crank // 
such that the roller J, on the stud A, will be foreed 
between the inclined or beveled jaws of the clutch shoes. 
thus separating the shoes and disengaging the clutch. 
The reverse of this operation will cause engagement. 
The clutch is held in the disengaged position by having 
the roller fit the depression Z in the clutch shoes. The 
collar Af is used to retain the whole assembly in place 
against the drum. 

It is necessary in designing such a clutch to recognize 
the effect of centrifugal force and to proportion the com-— 
pression springs accordingly. Also, a counterweight 
should be provided, as shown. W. Burr BENNETT. 

Bridgeport, Conn. 

So 


Buttom Gage with Vernier 
Reading to Thousandths 


One of our surface-grinder ,operators had a lot of 
fairly accurate work that, because of its shape, could 
not be measured with a micrometer. He did not want 
to buy a vernier caliper, so to overcome the difficulty 
I fixed up a tool that was accurate enough. 

He bought a Starrett button gage, graduated in 
fortieths of an inch, upon which I set a vernier plate. 


DESIGN FOR A FRICTION CLUTCH 


porated in almost any design of clutch mechanism. [ts 
favorable features are: (1) Few parts of rugged propor- 
tions; (2) it is free from end thrust, except a very small 
amount during engagement; (3) it is easily adjusted to 


BUTTON GAGE WITH VERNIBER 


T was surprised at the accuracy of the tool. In testing 
it out I made a large number of settings, checking them 
up with micrometers. None of these settings was out 
more than a scant half-thousandth, and most of them 
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were much closer. I graduated the vernier scale by 
fastening it to an angle iron on a surface plate and 
marking the divisions with my Brown & Sharpe height 
gage. Every fifth graduation on the button gage was 
longer than the rest, to facilitate reading it. I extended 
every fourth graduation as shown by dotted lines in the 
illustration. H. M. Daruine. 
Greenfield, Mass. 
8 


Hand Bending Fixture 


The machine part illustrated is of ;x0.083-in. oval- 
edge cold-rolled steel. The specifications require that it 
shall have a twist of 20 deg. at a certain part of its length. 
Just how to do this work in a power or hand press was 
a question, so a hand bending tool was designed. 

The machinery-steel base A has a slot to receive the 
work. It is bored to take the locating pin C and a tool- 
steel stud B whose function is to bend or twist the part 
to be made. It will be seen that B is operated by the 
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HAND BENDING FIXTURE 


erank FF, which is fitted “with a wooden handle F, the 
whole fastened to B by a hex nut. A steel piece D is 
fastened to A by screws and acts as a stop, allowing B. 
E and F to travel only a required distance. 

The operation is as follows: The part is placed with 
one end in the slot G and with the locating pin C in 
the hole. The other end is in the slot in B. The 
operator grasps the handle F and rotates it until £ 
comes in contact with the stop JD, when the work is 
completed. GEorGE P. BreiTscuMin. 

Arlington, R. I. 


The Use of Stellite for Fine 
Brass-Turning Tools 


I wish to contribute my mite to your columns in re- 
turn for the many good things I have gained from the 
American Machinist. I have been trying out an alloy of 
chromium and cobalt (Stellite) for lathe tools in) my 
laboratory and find it truly remarkable for holding its 
edge on unannealed steel at high speed. This quality, 
I believe, is of common knowledge. 

Recently I have been using it for fine brasswork and 
find that it leaves the most beautiful finish—such as 
is found on the higher grades of optical and mathematical 
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instruments. This surface is at present obtained only by 
skilled workmen and the use of carefully graded emery 
papers. Tools of this alloy leave the work finished per- 
fectly, and the lacquer may be applied at once, thus saving 
much time and preserving the sharp edges and square 
shoulders so apt to be dulled by the use of emery paper. 
This feature may be new to some of your readers and may 
suggest applications of stellite for other brass work. 

I am inclined to the opinion that this characteristic i: 
not so much due to the property ‘of the alloy to keep its 
edge as to the fact that its peculiar dense structure en- 
ables it to be given a more perfect edge than can he 
given to other alloys. Frank D. SKEEL, M.D. 

New York City. 

rc) 


Cutoff Block for Automatic 
Screw Machine 


It is often profitable to form two or more pieces at 
once. For such jobs the block shown in the illustration 
was designed for holding a number of cutoff tools. 

The body A is made from a solid machine-steel block, 
with the rectangular hole milled and planed in to take 
the cutoff tools. The dimension B is 0.005 to 0.012 in. 
larger than the cutoff tool. This clearance is provided so 
that the cutoff tool need not be a tight fit all the war 
across the block. In order to make the tools fit tight, 


CUTOFF BLOCK FOR HOLDING MULTIPLE AUTOMATIC 
SCREW-MACHINE TOOLS 


four strips are inserted at (. Slots are milled in so that 
the strips will press against the cutoff tools, thus insuring 
a tight fit at all times. The cutoff block is set on the 
front cross-slide. Shims J are made for cach different 
width of piece to be cut off. 

The tools are held by the four screws #, which squeeze 
the tools together. A clamp F is put in the tee slot of the 
cross-slide, and the block is tightened down with the 
two bolts G. The cutoff tools are set one ahead of the 
other, the pieces drop off very easily and are held te 
size. 

This tool is used on all cold-rolled steel parts where 
there is no facing or counterboring operation. 

Davton, Ohio. Raymoxpb W. BeckMAN, 
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Parallel Expanding Tap 


The illustration shows an expanding tap that, I think, 
has improvements over others that I have seen. The 
expander regularly used will not expand a tap parallel; 
it makes the tap larger at the end. Also, the tap will 
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A PARALLEL EXPANDING TAP 


not hug the expander as it should. In other words, the 
tap will make a smaller hole than it measures before 
using. 

The check expander corrects these faults. It causes 
the tap to expand parallel and enables one to measure 
the tapping size correctly. This feature should prove 
valuable in shell work, where the limits are fairly close. 

Kenosha, Wis. Enric Hawkinson, 

* 
Spring-Plunger Gages and Two 
Other Small Tools 


Two gages that are used in a factory where accur- 
acy is important are shown in Figs. 1 and 2. 

In Fig. 1 is shown a tool for gaging the depth of the 
piece A. Assuming the depth is to be 0.406 in., the 
plunger B must project 0.406 in. from the bottom edge 
C of the body D, while the top of the plunger must be 
flush with the top F of the body. Any difference be- 


tween the top of the plunger and the edge F can be 
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detected by feeling. The spring must be made stronz 
enough to insure a good bearing on the bottom. 

Fig. 2 shows a good gage for measuring the thickness 
A of the bottom of piece B. In this gage the plunger is 
pulled down upon the piece by the handle (’ instead of 
the spring, as in Fig. 1. The body D is made of cast 
iron. The handle C is driven into a hole drilled in the 
drill-rod plunger £ and extends into the hole F, which 
contains the spring G, placed underneath the handle. The 
pin /I keeps the plunger from coming out. The body D 
is slotted out for the handle. 

A vise jaw which pulls the work off the locating pin 
when the jaws are opened is shown in Fig. 3. The ejec- 
tors A are fastened to the movable jaws B by the pins C. 
With the jaws open, the piece is placed between the 
ejectors in the openings J) and upon the pin F. The 
ejectors slightly pinch the piece, hold it in an upright 
position and keep the hole in the piece opposite to the 
locating pin F. After the cut is made, the Jaws are opened 
and the hooks on the ejectors catch hold of the piece and 
pull it out to a position where it can easily be taken off. 

In Fig. + are shown vise jaws for making the clear- 
ance cut A in the piece B. The part that makes the jaw 
quick acting is the block C. To take off the piece B, 
loosen the vise a quarter turn and throw the block into 
the position shown by the dashed lines. The throw of 
the block is regulated bv the pins D. 

A handy little jig used mostly for studs 1s shown in 
Fig. 5. The locating V-block A is made of round tool 
steel, It is fastened to the body of the jig by a tenon, 
turned on the end and clamped tight by the nut B. The 
dowel pin C keeps it in place. The equalizing part of 
the jig is the part D, which pivots on the pin EF. The 
pin F' holds the clamp approximately in place. The hole 
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in the clamp D is slightly larger than the pin F, to take 
care of any variation which might be in the work. The 
swinging part of the jig is part G, which moves on the 
stud #. Bert Maxman. 

Dayton, Ohio. 

a 
Fastening Gates in Making 
Metal Patterms 

The illustration shows a holding device for use in 

making metal patterns. We have used all kinds of de- 


vices for holding gates while soldering the patterns to 
them, but I think this simple kink is the best. 
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DEVICE FOR HOLDING PATTERN GATE WHILE 
SOLDERING PATTERNS 


The patterns and the gate are placed on parallels, and 
the gate is held in place by a piece of wood acting as a 
spring. One end of the strip is held in a vise so that, 
When the other end is raised and an awl is placed between 
it and the work, the spring of the strip holds the work 
in place. While the gate is firmly held, there is room 
to work all around it. A. E. Howapay. 

Naugatuck, Conn. 
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Wire-Bending Fixture 


The fixture shown in the illustration is of the multiple- 
operation type, as it performs in one operation a bend that 
at first seemed likely to require two or more handlings. 
The wire is received in the form of a right angle, 


(p= D 
pains 
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The view shows the fixture and the work as it is when 
completed. 4, B and C are tool-steel wipers operated 
| xed to the center wiper B 
*¥ @ squared end and washer. The wire itself swings 
the wipers A and C ] iti ‘ 

pers 4 and C to the position required to conform 
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to the bend, and they are returned to their normal 
position by two pins in the handle Operating against 
the surfaces FE and FP. The steel Plece G jg attached 
to the steel main part HW carrying the adjustable stop 
J, which regulates the travel of the handle. 

The fixture is milled at K and L for holding in a 
vise. 7 G. P. Brerrsciryrp, 

Arlington, R. I. 
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Repairing a Large Gear Wheei 


A breakdown that looked like a hopeless job was wv- 
cently solved in an interesting way. A large cast-iron 
gear wheel about 4 ft. in diameter had every one of its 
six spokes broken, as shown in Fig 1. The following 
solution of the problem proved successful: 

The gear was put into a flask and the hub lined up 
true. Then it was rammed in Place and the whole gear 
withdrawn, to permit the molder to cut out the mol 
for the “patch.” The gear was replaced and a gull 
made on the cope from the riser to the ground, so that 
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METHOD USED FOR REPAIRING GEAR WHEEL 


the metal could flow away. About 300 Ib. of iron was 

poured through the mold, to heat the gear and make the 

new metal bite. Then the overflow was stopped and the 

remaining metal allowed to cool. Jack Homewoop. 
Alberta, Canada. 
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Tracing-Cloth Curtains 


Direct sunshine on work is usually avoided whenever 
possible, as shadows interfere with proper lighting. Also 
in summer the direct sunlight becomes wncomfortabl; 
warm, and a curtain is usually drawn down to cut it Hf 
at the same time preventing a desirable amount of ligh 
from being admitted. 

All this trouble can be overcome by making the oH 
tains of tracing cloth or by tacking a sufficiently in 
strip of the cloth to the bottom stick of the regular a 
tain. This arrangement will allow almost as much / 
to enter as if no curtain were present, but the ligh ne 
be diffused, no shadows will show, and the objectiona 
hot sunshine will be kept out. F. W. Brerstatte- 

Pullman, Wash. 
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| Discussion of Previous Question 


Best Way To Do Certain Things 


I have no doubt that many of the readers of the 4 mer- 
tcan Machinist have become tired of my preaching im- 
When some 

months ago I suggested, on page 36, Vol. 43, that your 
Teaders tell the best way to do the everyday things, there 


The point I wished to make was that, if one gave some 
way to do one thing applicable to various jobs, it was 
Letter than to describe the same thing in connection with 
some machine. For instance, when a lever or a pulley is to 
turn between two ears or cheek pieces, it is much better 
in nearly every case to have the pin or pivot tight in the 
lever or pulley than, as is almost universal practice, loose 
in the internal element. 

A good way to do this in pieces of moderate size is to 
drill through all three parts and ream with a standard 
taper-pin reamer, relieve the holes in the two outside 
parts. drill the oil holes, assemble the elements and drive 
in the taper pin. 

It does not seem hecessary to 
better way. 

Svracuse, N.Y. 


argue why this is the 
JOHN E. Sweer. 
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Grinding-Operation Hink for 
Hardened Rollers 


On page 474 Mr. Breitschmid describes a method he 
employed in preparing for grinding some small hardened- 
steel rolls which were to be driven by the live center. 
That plan is all right, but it seems to me a good Jjeal of 
time must be lost in guessing at the center, if the square 
center punch is used. Further, since it is certain that 
the punch mark must be tried again and again before 
even an approximate center can be found, the latter must 
be considerably battered by the time it reaches the grinder. 

Why not locate the square center true and save all 
the time and patience expended? In the absence of a 
centering machine the place to center work is in the lathe. 
It is the quickest, most workmanlike and accurate in 
the end. 

Were I doing the work described by Mr. Breitschmid, 
I should have both ends of the rolls centered in the lathe, 
using @ small universal chuck. Afterward I should sim- 
ply square one of the drilled centers with a square or 
three-cornered center punch, grind the grinder center 
to correspond, have the rolls hardened and proceed as 
Mr. Breitschmid says. 

It must be borne in mind, however, that if good work 
is to be done, the center is of great importance; and a 
bad center is a very undesirable thing, whether the center 
be round, square or three cornered. Both the square 
venter punch and the driving center of the grinder should 
be put in a dividing head and ground truly square— 
the punch to an angle of 59 deg. and the machine center 
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60 deg. This method will give a good, uniform bearing 
on all four sides of the square and will tend to prevent 
chatter or Tunning out or round. J. B. Murpuy. 
Plainfield, N. J. 
B 


New Design for Reducing Gears 
for Aero Propellers 


The illustration shows a simple design of gear to reduce 
from 1,200 to 550 T.p.m., when the shafts have to be in 
line and run in the same direction. 

The space occupied by this gear is no larger than that 
required for the design shown on page 79, yet it permits 
the use of much stronger gears. 
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REDUCING GEAR FOR AERO PROPELLERS 


Ball bearings have not been shown, because the gearing 
itself was advanced as the difficult problem. A good 
design should . be simple, strong, and cheap to manu- 
facture. R. B. Domony. 

Barrow-in-Furnace, England. 
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Grinding Die-Setting Pins 


The article on page 518, suggesting a method of grind- 
ing die-setting pins, leads me to describe the plan which | 
have used with entire satisfaction for the past five years. 

It is a constant surprise to me to see how many people 
use hardened and ground pins, working in hardened and 
ground bushings, when the expense is unnecessary. Drill 
rod 1 in. in diameter and guaranteed accurate to size 
within 0.0005 in. can be bought for all sizes of dies 
from small punching dies 1% in. in diameter, with two 
pins, to blanking dies 6x14 in., With four pins, for is- 
in. stock. I have two reamers—one, 1 in., for a running 
fit; the other, 0.001 in. under size. 

The shoe and punch holder are clamped together with 
care not to spring them. A plate is set on the drill-press 
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table and leveled with a sweep and indicator. The holes 
are drilled and reamed by drilling through with a 14-in. 
drill first, to avoid springing, followed by a *3/,4-in., then 
by the undersize reamer all the way, and last by the full- 
sized reamer through the punch holder only. 

To get the best results, do not clamp to the drill press. 
The pins are cut to length, the ends finished in the lathe 
and driven into the shoe. I allowed from 134- to 214-in. 
bearing in both the shoe and the punch holder. This work 
can be done in a quarter the time necessary for hardened 
pins and bushings. 

Sometimes the pins are fitted last ; but more often— 
always with small punching dies—the pins are first put 
in and located, the punch plate and punches last. The 
punch plate is so much lighter than the whole punch holder 
that it is easier to get a nice fit that way. Furthermore, 
the screws can be put in place in oversize holes and 
will hold the plate more securely than clamps while fit- 
ting and placing the taper pins. 

I believe that the natural surface of good drill rod 
makes a better bearing with cast iron than a ground sur- 
face. W. B. Green ear, 

Plymouth, Mich. 
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Take Warning! 


Apart from the relative merits of the metric and the 
English systems of measurements your reference to Dr. 
Stratton as “the most dangerous enemy of our industries 
which our country harbors” savors of abuse and slande;, 
Which neither the controversy nor the long record of 
meritorious public service that Dr. Stratton has rendered 
justifies. 

Any manufacturer who may have taken the trouble 
to visit the Bureau of Standards in Washington and 
acquaint himself with the work 
conducting there in a most efficient and helpful manner 
in the interests of 


consult more freely with him on problems that confront 
them from time to time than to raise false alarms such 
a8 are conveyed in your editorial on page 563, Vol. 44. 

Preparing his report on “Metric 
System in Export Trade,” acted upon instructions from 
his superior officer and had no intention of “foisting”’ 


the advisability of ultimately making a 
change from the English to the metric system, which 
much superior to the English measure- 


ments as the system of dollars and cents is to the pounds, 
shillings and pence method, when used in calculation and 


it during the past ten or fifteen years in almost every 


It was done gradually, to be 
sure, but the fact is that now in all engineering works 
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through Russia the metric system is standard. It is 
only a question of time when the metric system will be 
universally adopted in all South American countries with 
which we are endeavoring to extend business Telations. 

Would you favor handicapping the American manu- 
facturer of the future in doing business with South 
American or European countries by urging him not to 
be far-sighted enough, nor to take the necessary steps, 
to adapt himself, his personnel and his equipment to 
execute contracts for export to the metric system with 
the same facility with which he executes contracts ty 
the English system of measurements? It is this point that 
Dr. Stratton had in mind in making his report on 
“Metric System in Export Trade.” 

No one, and Dr. Stratton in the least, edvocates that 
the change to the metric system be made overnight, but it 
is highly important that this question be agitated and 
that serious consideration be given to it by all manv- 
facturers and particularly by a publication such as yours. 
The metric system should be gradually introduced by our 
manufacturers in the execution of orders for engincering 
products for export. It should also be obligatory that 
all trade and engineering colleges and universities teach 
their students the use of the metric system in their 
calculations, so that they can think in both units and 
form their judgments in the metric and in the English 
equivalents with equal facility, ; 

Your attitude against the adoption of the metric system 
shows the same lack of foresight and adaptability that 
is evident in the English railways, which alone, agalust 
the railways of the entire world, including the British 
colonies, continue to base their statistics on car- and 
Wwagon-miles instead of the ton-mile basis universally 
adopted. Cirartes M. Mucusic. 

New York City. 


The Suggestion System 


On page 561 J. H. Davis discusses the suggestion 
system and gives one very good argument in favor of 
it—namely, that when it gets to the point where only 
~0 or 30 suggestions are received a year, it helps 
finding the men who are above the average. 

There is also another reason that is perhaps important 
enough to justify the slight expense of starting or maln- 
taining a suggestion system. In every shop there ar 
a few mechanics who think they are a little better se 
the rest. The suggestion box gives them .an yaa 
of proving it. Without such a system in the shop, a 
chances are that they would write a letter to the ea 
ment head and tell him in what way this or that migh 
be improved, eal 

This action necessitates going over the foreman s ‘ 
and many hesitate to do it. Other men who 0 ‘1 F 
more reserved and not quite so self-confident ees 
be likely to take this roundabout way of showing a 
they know something too. Consequently, both they re 
the firm would lose. With the suggestion eae 
injustice is avoided, and everyone gets a square wae 

The latter point is an important one m sae 
suggestion plan, for undoubtedly many sa ee 
tate in making suggestions under the impression, : ae 
otherwise, that full credit will not be theirs Uae 
mitted direct. J. LiepRexst™ 

Shelton, Conn. 
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Industrial Preparedness the 
Keynote at New Orleans 


Ep1roRIAL CORRESPONDENCE 


SY NOPSIS—One of the most successful spring 
meetings ever held by the American Society of Me- 
chanical Engineers convened at New Orleans from 
Apr. 11 to 14. The keynote topic of discussion was 
organizing for industrial preparedness. The social 
features of the meeting were unusually enjoyable. 


The usual practice of holding the spring meetings of 
the American Society of Mechanical Engineers in May or 
June was broken this vear because of the selection of the 
Southern City of New Orleans as the place for the con- 
vention. The attendance was very satisfactory consider- 
ing the distance of the convention city from the great 
industrial centers of the North. The total registration 
numbered 113 members and 363 guests. 

The members and their friends from the North chose 
three general routes to reach New Orleans. One party 
assembled in New York and went through to the conven- 
tion city in special cars, making a stopover for one day at 
Birmingham, Ala. The party from Chicago and Cincin- 
nati also made this day's stopover in the “Pittsburgh of 
the South.” A few members who wished to enjoy the 
recreation that the spring meetings usually offer preferred 
to go from New York to New Orleans by water. 


THe Day Ix BIRMINGHAM 


A representative of the Birmingham local section met 
the party at Chattanooga on Sunday evening, for the start 
from New York was made on Saturday afternoon. The 
day's program in Birmingham began at 9:30 o'clock in 
the morning and continued until 10 o’clock in the eve- 
ning—or just in time to catch the train for the rest of the 
journey. The program included visits to the plants of 
the Republic Iron and Steel Co., the Tennessee Coal, Iron 
and Railroad Co. and the American Steel and Wire Co. 
The visits were made in the order given. At noon a South- 
ern barbecue was served at Bayview—a picnic park on 
an artificial lake used for impounding the water-supply 
of the Tennessee company. 

The visit to the Republic Iron and Steel Co. included 
the Thomas furnaces. These were reached from Birm- 
ingham in a special train that was at the disposal of the 
party for the entire day, taking them on from one point 
to the next and finally bringing them back to the city in 
time for a brief rest before dinner in the evening. 

Several plants of the Tennessee company were visited, 
including the blast furnaces, openhearth department, rail 
mill, rail-mill power station, Edgewater coal mine and 
Fairfield byproduct coke plant. These visits and the jour- 
ney from plant to plant on the company’s railroad gave an 
excellent opportunity to observe the industrial betterment 
work that has been planned and carried out on an exten- 
sive scale. It is possible that this work and the byproduct 
coke plant aroused the keenest interest among the visitors. 

The byproduct plant is now producing benzol, toluol, 
zvlol, naphtha and ammonium sulphate. Another by- 
product produced at another plant from blast-furnace slag 
is a commercial fertilizer high in phosphoric acid. 


The Tennessee company employs a working force of 
some 18,000 men, who with their families represent a 
population of about 50,000. Some 66 per cent. of them 
live in the cities, villages and country sides contiguous 
to the mines and works. The other 34 per cent. of the 
employees live in houses owned by the company. About 
53 per cent. of the employees are negroes, 37 per cent. 
white Americans and 10 per cent. white Europeans. Al- 
though the mines and plants of the company are dis- 
tributed over a wide territory, by far the greater portion 
are comprehended within an area having a 15-mile radius 
from Birmingham. 

The industrial betterment work as now organized was 
started some three years ago by Dr. Lloyd Noland, who 
had had several vears’ experience in similar work on the 
Panama Canal. At the outset it was believed that general 
sanitation and preventative medical care not only consti- 
tute a moral responsibility, but give results that pay. 
It is cheaper to prevent disease than to cure it. The 
workman who is sickly himself or has a sickly family is 
alwavs an expensive investment. The soundness of this 
viewpoint has already been demonstrated. The average 
earnings of the emplovees have increased in a higher per- 
centage than their rates of wages. The average number 
of working days per month has increased from 16 to 22. 

For convenience the work of the health department is 
separated into three divisions—the sanitary, the medical 
and the welfare. The first is responsible for the purity 
of the water-supplies, disposal of all wastes, the cleaning 
and draining of all streets, the supervision of living prem- 
iscs, the elimination of mosquitoes, prevention of fly breed- 
ing, the supervision of dairies supplying milk and the 
inspection of the commissaries, including the safeguard- 
ing of the purity of all the food supplies. All this work 
is under the direct charge of a supervising physician, 
who has a sanitary corps that devotes its entire time to 
these matters. 

The medical department consists of a staff of resident 
physicians and nurses. Their duties include the physical 
examination of all applicants for emplovment, the phy- 
sical examination of all school children (with frequent 
inspections of the schools), the care of all sick and injured 
emplovees and their dependents (without regard to the 
nature of the illness or its cause) and close codperation 
with the sanitary division in general health work. 

The welfare division has charge of the clubhouses, the 
conducting of courses in cookery, sewing and practical 
housekeeping, the kindergarten instruction of children 
below school age, home visiting, supervised play and the 
oversight of the various social organizations. 

First Sessions aT NEw ORLEANS 


Tuesday, the first day of the meeting in New Orleans, 
was devoted to registration, sight-seeing about the city, 
including points of historical interest for the ladies and 
some of the engineering features for the men. The first 
social event was an informal reception on Tuesday evening. 

The keynote professional session was held Wednesday 
morning. It was opened by a paper by Spencer Miller, 
member of the United States Naval Consulting Board, on 
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“Organizing for Industrial Preparedness.” An unusual 
amount of discussion followed, which showed conclusively 
that engineers as a profession are unanimously and whole- 
heartedly in favor of industrial preparedness—and in 
fact, preparedness in its broadest meaning. Because of the 
volume of this discussion only a small part can be incor- 
porated in this report, and the remainder will be presented 
in full in next week’s American Machinist. Mr. Miller’s 
paper will be found on page 672 of this issue. 


FUNDAMENTAL PRINCIPLES UNDERLYING PREPARED- 
NESS—DISCUSSION BY H. L. GANTT 


In considering the subject of preparedness, either for peace 
or for war, it is imperative that we learn as quickly as pos- 
sible the lessons that are being made clear to us by the 
developments in Europe. 

In order to do this we must ask ourselves why it is that 
Germany has shown so much greater efficiency, both from a 
military and an industrial standpoint,. than have the Allies. 

It is becoming perfectly clear that the principles under- 
lying industrial and military efficiency are the same and 
that, if a nation is to be efficient in a military sense, it must 
first be efficient industrially. 

We have talked efficiency in this country for several years, 
and many books have been written on the subject; but many 
of us feel that the actual results so far have heen lamentably 
small and that we should be much more nearly in the class 
with England than with Germany if we were suddenly con- 
fronted with England’s problems. It would seem therefore 
that we should find the fundamental reasons why England 
presented such a strong contrast to Germany and see if we 
cannot learn something therefrom. 

It is only a short time since England led the world in the 
arts, but recently Germany has demonstrated her superiority 
to both England and France. 

We must ask ourselves how this happened. It would 
seem to be something in this wise: The financiers of Eng- 
land, feeling that wealth could purchase whatever wag needed 
for themselves and their national life, have devoted their 
energies for a number of vears to securing the wealth that 
was produced by others rather than making strenuous efforts 
to produce it themselves. In this attempt they have sent 
abroad millions of dollars to develop industries in foreign 
lands, which brought them great returns. 

The leaders of Germany, on the other hand, not being able 
to exploit foreign people to the extent that was possible in 
England, turned their attention to developing their own re- 
sources and the ability of their own people. 

When the supreme test came, Germany was found to be a 
nation of people who, in general, knew what to do and how 
to do it, while the industries of England were in too many 
cases controlled by people who understood only their com- 
mercial side. 

We, following the footsteps of England, have regarded 
financial strength as the most important strength, forgetting 
the comment which the ancient philosopher made to the rich 
man who boasted of his possessions, when he said: “What 
availeth all thy wealth? He that hath better fron than thou 
will come and take away all thy gold.” In those days iron 
meant weapons. Today fron may be taken as the symbol 
of both weapons and tools of industry, and the statement is 
just as true today as it was two thousand years ago that 
he that hath the better tools is more powerful than he that 
hath the wealth. 

The move, therefore, to get the engineers of the country 
working together for preparation is a most hopeful sign, for 
in the strenuous times in which we are living our wealth 
may be of little more value to us than it would have been 
to Great Britain but for the 20 miles of water which separate 
her from the Continent of Europe. 

On the other hand, the power to do things cannot be 
taken away from us. The greater that power the more im- 


IMPORTANCE OF MACHINE TOOLS IN INDUSTRIAL PRE- 
PAREDNESS— DISCUSSION BY L. P. ALFORD 
Mr. Miller, in his excellent outline of the need of organiz- 


ing for industrial preparedness, points out that consideration 
should be given to machine tools from several aspects of their 
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design and supply. The importance of these machines in 
time of war is strikingly proved by comparing the machine- 
tool exports from the United States for the calendar year 1915 
with the record of the best previous year in our history. In 
round figures $42,000,000 worth of machine tools was shipped 
during 1915, while the highest preceding yearly record was 
about $16,000,000 worth. The influence of the European War 
has multiplied our average machine-tool exports some three 
times. Tables 1 and 2 are compiled from the reports of the 
Department of Commerce of the United States Government. 


TABLE 1. EXPORTS OF MACHINE TOOLS FOR LAST 
THREE YEARS OF CALENDAR 


1913 1914 1915 

BFANCO. 2665 ios 5 Oe ow oases $2,088,515 $2,309,635 $11,700,299 
ola te Breton siesta iecestcaede Sot 2,838,268 1,086,404 ........ 
United Iingdom ......... 3,491,050 5,441,575 16,633,644 
Other Europe ............ 3,689,123 3,280,402 8,045,995 
Canada .................. 1,888,463 767,064 4,336,065 
AMSUTANE ei pictew nek odd Awaeeeas. wll en. 325,263 
Other countries .......... 1,562,793 1,956,300 996,509 

TOUAh: 5 ewe go tlie $15,558,212 $14,841,380 $42,037,779 


TABLE 2. EXPORTS OF MACHINE TOOLS FOR PAST 
TEN FISCAL YEARS 


RIO ie 23 seule tle $4,332,665 1910 ..............,. $5,975,503 
POG iio: ota Nis gant 6,445,612 1911 ............... 9,626,965 
BOT, vera U be eal n ra 9,369,056 1912 ...........00.,. 12,151,819 
DON aioe enw sstak os cs 8,696,235 1913 ............... 16,097,315 
D908 ies sin hae arate 3,640,034 1914 ............... 14,011,359 


These relate to the exports of machine tools, and from them 
the figures quoted have been taken. 

Although there has been some scattered buying during the 
last 20 months, the greater number of the machine tools ex- 
ported from the United States have been taken by Great 
Britain, France and Russia. Exports have been cut off from 
Germany and Austria, while the Scandinavian countries, Hol- 
land and Italy have increased their buying much beyond the 
normal amount. But little is known in this country of the 
methods that Germany has employed to build and maintain the 
machine tools necessary to produce her munitions of war. 
On the other hand, there is considerable information available 
in regard to the methods employed by Great Britain and 
France. Thus it is with the experiences of these latter-named 
countries that we are at the present moment concerned. 
From their methods we can formulate the principles of action 
to govern the design, purchase, production and distribution of 
machine tools in preparing for a national emergency of war. 

The events of the past 20 months justified the statement 
that the machinery-building industry is the backbone of any 
defensive or offensive warfare at the present day. This state- 
ment emphasized anew the need of carefully considering ma- 
chine tools in any plan for industrial preparedness. ; 

The machine tools shipped abroad within the past 20 
months analyze into three general classes: First, simple. 
plain machines that were either standard with certain be 
facturers before the outbreak of war or have been eich 
and built under the stress of the tremendous foreign pari 
second, regular machine tools of a more highly ee 
grade, particularly automatic machines that were hunter 
product of some manufacturers prior to the outbreak 2 
war; third, special machine tools developed for some ee 
ation or series of operations in the manufacture of some ee 
ticular detail of munitions. These group into (a) sabetis . 
the outside turning of shells; (b) lathes for boring ate 
lathes for waving, grooving and undercutting shells. a 
first class comprises by far the greater volume of the . 
ports, and simple lathes are the predominating machines. 
like manner lathes predominate in the third class. eva 

The methods adopted by Great Britain, France and The 
in buying these machine tools need brief consideration. a 
early orders were placed by European machine-tool rate 
who had handled American machine tools for years. e into 
knowledge of the business gave them the first entranc 
the field. ; y 

These dealers’ contracts were followed by others ee i 
special agents or government commissions who came orders 
this country during the first year of the war. a als in 
brought about a condition of scarcity of Poon regular 
the United States and at the same time filled all t “ot busl- 
machine-tool building plants with such a SO aiy Ae: 
ness that deliveries in many cases have been ere 
layed. The third class of buying has been achinery other 
commissions in shops making high-grade mee. od- working 
than machine tools, as printing presses and sa es of the 
machinery, and in general have been for mae te been 
third class previously mentioned. Their etree have 
most ably managed, and the results of eae that of 
been more uniformly successful and satisfactory 
any of the private buyers. : chine- 

The private buying—that is, the buying done ae Dur- 
tool dealers—can be roughly divided into three a 
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ing the first period simple lathes and turret machines were 
bought almost exclusively. The demand during the second 
period was for grinders, drilling machines and millers. The 
demand during the third period was for planers, shapers and 
toolroom machinery. 

After learning from the hard school of experience it ig 
now realized that toolroom machinery should have been 
bought during the first perlod. The reason is obvious, for 
such machines are needed to produce the jigs, fixtures and 
gages that are the necessary accompaniment of machine 
tools for duplicate production. 

In case of war with a first-class power the United States 
would unquestionably need to add an enormous number of 
machine tools to the present equipment of her machine shops. 
Based on the record of the years immediately preceding the 
Outbreak of the war, the normal surplus of machine-tool 
production of the United States, as represented by the amount 
shipped abroad, has a value of about $15,000,000. This supply 
would naturally be kept at home, but in addition thereto 
we would have to draw from the industrial nations of Eu- 
rope, provided we were not involved in a European war. This 
buying would have to be done by some organization not now 
in existence, for the reason that there are only a few agencies 
in this country that market European machine tools here. 

Thus the European buying for the United States would 
have to be placed in the hands of experienced men, perhaps 
civillans representing both builders and users. The present 
British Ministry of Munitions with its subcommittees might 
well form a model for the American organization charged 
with the duty of buying machinery abroad. There are facts 
that tend to prove that the work done by the British com- 
mission has been most efficiently handled and has brought 
excellent results. This is an experience well worth careful 
weighing. 

One of the early acts of the British Ministry of Munitions 
was the prohibition of the importation of machine tools into 
Great Britain, except under license of the ministry. A num- 
ber of reasons led up to this decision. Among them is the 
necessity of suppressing speculative buying and selling, con- 
trolling the kinds of machine tools bought abroad, the ef- 
fective utilizing of ocean-borne freight, the distributing of 
machine tools in a manner to best further the manufacture of 
munitions, and the control of quality. 

But little is known of the conditions that have surrounded 
the machine-tool industry in Germany during the war. How- 
ever, at the outbreak of war edicts of the Ministry of War 
placed a prohibition upon the exportation of machine tools 
as one of the items in a list of articles that might be of 
value to the enemy. As the war progressed, the ministry 
formed two committees—one the War Raw-Materials Com- 
mittee and the other the Industrial Committee. These com- 
mittees have controlled the machine-tool building industry as 
well as other German industries. They have directed what 
machines should be built, where they should be built, have 
handled the supplies of raw materials for machinery bulld- 
ing and have arranged for the distribution of the new ma- 
chines as well as other machines that could be released from 
their regular employment. 

It is reported that France mobilized the machine tools 
of the Republic as one of the early war measures. The pur- 
pose was to bring together the machine-tool equipment into 
units of such a size that manufacturing could be carried for- 
ward expeditiously and efficiently. 

Thus from the experience of Great Britain, Germany and 
France the necessity of controlling the supply and distribu- 
tion of machine tools is evident in case of war between first- 
class powers. 

No exact estimate can be given of the number of ma- 
chine tools that might be immediately available in Germany 
in case there should be an emergency demand from the United 
States. A careful estimate for Great Britain, however, is that 
under normal conditions there are some 1,200 to 1,500 lathes 
in the stocks of dealers and builders at any norma) time. In 
any event it ts fair to assume that the stock of machine 
tools in the possession of dealers and builders in Europe would 
not be very great and in fact would be a very small factor 
in the number that we should he likely to need. Accepting 
this situation as a starting point, a decision can be made 
as to whether the United States should buy standard ma- 
chines regularly manufactured abroad or order special ma- 
chines particularly adapted to our own needs. It is con- 
ceivable that it might be much better to have machines bullt 
to our own drawings and specifications than to attempt to 
use the regular products of European builders. 

Mr. Miller has pointed out the necessity of standardizing 
machine tools. If they are to he standardized for our own 
makers and needs, it follows that the machines brought from 
Europe should be uniform with those produced here. With- 
out question, machine tools should be standardized, and the 
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motive of industrial preparedness should be sufficient to in- 
augurate the study and work of standardization at once. 

Turning again to the European situation, it is estimated 
on reliable authority that plain lathes of, say, 16 to 24 in. in 
swing could begin to be shipped from British machine shops 
in 12 weeks from the receipt of detailed drawings of their 
Parts and detailed specifications for thelr manufacture. Not 
only could they be procured in this time from machine-tool 
building shops, but also from other machine shops accustomed 
to doing high-grade work. Broadly speaking, any machine 
shops that are accustomed to do accurate planing and scrap- 
ing can build machine tools under the conditions of demand 
such as exist at the present time. 

Because of the small stocks of machine tools in Europe, 
it is evident that not many could be obtained during the brief 
period of waiting for American standardized construction to 
be produced. It is of course possible that the essential stand- 
ardized details could be reduced to a minimum, with the In- 
Sistence that these should be incorporated in the regular 
designs of European builders. In this way the essential needs 
of uniformity with American products would be met, and 
it Is possible that a certain amount of time could be saved 
over the estimates just given. 

From the experience of the allied nations in purchasing 
machine tools during the past 20 months it seems justifiable 
to lay down the following principles for the standardization 
and procurement of machine tools in organizing for American 
industrial preparedness: 

1. Organize at once in skeleton form an industrial com- 
mittee to control the standardization, design and preparation 
of machine tools for the production of American munitions. 

2. Through joint action of this committee, the American 
Society of Mechanical Engineers and the National Machine- 
Tool Builders Association standardize the details of regular 
machine tools and design whatever additional special ma- 
chine tools may be necessary for the rapid and economical 
production of American munitions. 

3. Immediately on the outbreak of war prohibit the ex- 
portation of any machine tools from the United States. 

4. Immediately on the outbreak of war prohibit the im- 
portation of any machine tools into the United States except 
under license and control of the committee mentioned under 1. 

5. Order all machines abroad through this committee or 
its reprerentatives in the capitals of Europe and intrust these 
men with the responsibility of securing the desired deliveries 
and quality. 

6. Order no machine tools abroad except to standardized 
American designs, either for the complete machine or the 
essential details, as the committee may determine. 

Turning now to the important matter of standardization of 
machine tools, this subject was thoroughly talked over at a 
convention of the National Machine-Tool Builders Associa- 
tion a few years ago. However, as that body is a business 
rather than a technical organization, no efforts have been 
made to bring about unlformity. The suggestion has been 
offered that this work of standardization should be done 
jointly by the American Society of Mechanical Engineers, the 
industrial committee outlined in this paper and the National 
Machine-Tool Builders Association. I believe this society 
should initiate and prosecute the work. 


Ax a possible aid in bringing this matter forward for 
consideration, Mr. Alford offered an appendix which con- 
tained excerpts from an address he made before the 1911 
annual convention of the National Machine-Tool Builders 
Association. It outlined a number of features of machine 
tools that might properly have consideration at the hands 
of a standardizing committee and was published in full 
in American Machinist, page 725, Vol. 35. 

The preparedness session was both enthusiastic and 
emphatic and indicated a unanimous sentiment in favor 
of organizing. A resolution was passed providing for a 
committee to standardize details of machine tools. 

Another paper of interest to machine builders was 
presented by N. W. Akimoff, on “Dynamic Balance.” This 
paper and the discussion on it will be published in a later 
issue. 

Wednesday afternoon was devoted to a boat trip, giving 
an opportunity to inspect the harbor, the recently con- 
structed cotton warehouse and its mechanical equipment. 
A visit was also paid to the new reinforced-concrete grain 
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elevator that is being erected by the Board of Commis- 
sions of the Port of New Orleans, 

Following the usual custom, Wednesday evening was 
devoted to an address of general engineering interest, at 
which the ladies and the public were made welcome. The 
speaker was W. B. Thompson, Commissioner of Public 
Work of the City of New Orleans. 


INTERESTING SocraL FEATURES 


The City of New Orleans lived up to the reputation 
for Southern hospitality. An informal festival was held 
on Thursday evening at the New Orleans Country Club, 
and this was followed by a tea at the X ewcomb College of 
Art Pottery. A reception dance was held on Thursday 
evening. Many technical excursions for the men were 
arranged to the various pumping plants, drainage and irri- 
gation projects, and automobile rides to the local points 
of interest were pleasantly arranged for the ladies. 

From all points of view, this spring meeting was one 
of the most successful in the history of the society. 


oy 


Measurement of Viscosity and 
New Form of Viscosimeter* 


By H. C. Hayes AND G. W. Lewis 


This article deals with the measurement of viscosity. 
It predicts the errors which are introduced by the various 
types of viscosimeters and Verifies these predictions in 
case of the short capillary types, such as the Saybolt, 
Engler and Redwood, and the orifice types, such as the 
Carpenter, by comparing the temperature ys, Viscosity 


The work shows that the short capillary types give 
results about 50 per cent. too small, and the o-lfice 
types give results about 100 per cent. too small; and 


parative results for two different oils or for the same 


The only type of viscosimeter on the market that can 
be expected to give accurate results on theoretical grounds 
This instrument attempts to measure 
the viscosity in terms of the torque required to spin a 
disk within the liquid, but the mechanical difficulties 


The authors have designed and thoroughly tested out 
@ viscosimeter which is believed to embody all the good 
points of the Stormer and none of its defects. This 
machine measures the viscosity in terms of the torque 
that a cylinder experiences when suspended within a 
rotating liquid. This method eliminates al] error due to 
friction. The results given by this meter agree with 
the true curves for the light and medium oils to within 
1 per cent. and can safely be used as a standard. 

The advantages of such a viscosimeter are evident: 
The instrument can be calibrated to give direct readings 
of the viscosity; the oil is not handled during a com- 
plete test at various temperatures: the design of the 
instrument is such that the temperature of the specimen 
follows closely the temperature of the bath, so the data 
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*Abstracted from paper presented to the spring meeting 
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for the temperature vs. viscosity curve can be taken 
while the sample is cooling; the meter gives the Viscosity 
of mixtures, such as paints, as well as for liquids that 
have been carefully filtered; there are no glass parts to 
break; the personal error is eliminated; and the meter 
can be made self-recording. 

This viscosimeter operates in accordance with the 
principle that a solid body having a surface of revolution 
experiences, when suspended in a rotating liquid, a torque 
that is proportional to the viscosity of the liquid. The 
instrument is shown diagrammatically herewith, The 
specimen is contained within a cylindrical chamber that 
Is caused to rotate uniformly by a motor M through a 
worm drive R. A cylinder C js suspended within the 
specimen by a thin steel wire IW’ so that the axis of the 
rotating liquid coincides with the axis of the cylinder. 
The specimen chamber is provided with a cap V, so shaped 
that the excess liquid can overflow when the cap is seated 
and thus give constant conditions within the chamber. 
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THE NEW VISCOSIMETER 


The specimen chamber js surrounded by an oil ae 
J, in which a thermometer 7 is suspended. The jacket 
oil may be brought to any desired temperature by are 
of a heating coil or by a side coil not shown me 
diagram. The cover P of the jacket chamber is ae 
with a scale which is marked in degrees or may : 
calibrated to read off directly, through the deflection ; 
the pointer P, the viscosity in terms of a standard ee 
The specimen chamber and the suspended ae 
both made of copper, to insure constant tempera 
throughout the specimen, and the outside of the Teall 
chamber is provided with blades that keep the ae . 
thoroughly mixed as the chamber revolves, there . es 
posing the latter to a uniform temperature. This hee 
Important factor toward insuring constant tempera 
throughout the specimen. 


(Continued on page 702) 
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Machine-Shop Power Tests as 
an Aid to Economy 


The difficulties surrounding power measurements by 
mechanical means are wel] known to those who have 
experienced the simplicity of the electrical] measurements 
connected with similar processes, Thus the operations 
involved in the measurement of the mechanical-power 
output of an electric motor by means of a prony or 
strap brake and balances or scales may be contrasted with 
the exceedingly simple measurement of electrical-power 
input of the same motor, requiring, as the latter does, 
merely several indicating electrical instruments that are 
read at a glance. 

Nor is the difficulty of the mechanical measurement, 
in contrast to the electrical observations, limited only 
to inconvenience, for there are many sources of probable 
error in the former that may be reduced practically to 
negligible proportions in the latter. Accuracy, therefore, 
is one of the greatest points favoring electrical measure- 
ments in comparison with former methods, and these two 
features—namely, convenience and accuracy—no doubt 
largely account for the widespread use of the electric 
current in some shop measurements at the present time. 

With all the many advantages of the indicating elec- 
trical instruments, typified by the well-known voltmeter, 
emmeter and wattmeter, the more recent development 
of graphic electrical instruments has been a marked step 
forward toward still more highly specialized methods in 
the practice of measurement. In the vraphie instrument 
we have the means for inscribing in a convenient form 
an indelible record of past operations, which may be 
used later for a study at length of the various steps of an 
operation or for analyzing the parts of a cycle of opera- 
tions, for the purpose of locating, for example, time 
Josses not readily discernible by an observer, 

A striking example of the more modern methods of 
shop analysis is that of the graphic meter when applied 
to an electric motor that drives its individual machine 
tool. The power-input-time record resulting from a 
graphic meter on such a tool xives to the operator and 
foreman a most instructive chart of the cycles followed 
in the work on a given operation. It tells the number 
of minutes during which the machine has worked and 
during which it has been idle. If the crane service is 
poor and undue delays are experienced in getting the 
material for his machine, the operator has a prvof, in 
the form of the graphic chart, on which to base sugges- 
tions. 

Perhaps of equal importance, however, .is the informa- 
tion of the exact power transmitted to a given machine 
tool, made possible by the graphic chart. With line-shaft 
drive and belt transmission there is no very convenient 
method for determining the exact quantity of power 
being imparted to the machine tool, save that of 
calculation on a mere or less empirical basis. If an 
electric motor is employed to drive this same tool, a 
xraphic meter arranged to record the electrical input 
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to the motor furnishes an accurate record of exact power 
transmissions; and the proper size of the motor for 
driving the machine most economically is readily deter- 
mined. 

These advantages, however, do not apply so much to 
the determination of exact power requirements of the 
machine as to the effects of suitable power input on the 
time of production. As has often been pointed out, the 
power consumption of almost any machine tool represents 
an expense that is virtually negligible in comparison with 
the corresponding labor and overhead charges against 
this same machine. The economic effect of having 
adequate power available, on the ability of the operator 
to get out his work in the minimum practical time 
interval, is therefore of far more consequence than the 
incre determination of power input, and it is this function 
that is performed so conveniently by modern graphic 
lieters. 

There is but little doubt of the fact that the intelligent 
use of suitable measuring devices is capable of reducing 
much shopwork to a more highly systematic basis than 
was possible with former methods, where the foreman and 
operator were almost entirely at the mercy of line-shaft 
specds of fixed values and given belt widths ; and incident- 
ally the electric motor comes in for a share of the credit 
in making such a method of measurement possible, 
hecause of the medium of electric rather than mechanical 
supply on which its operation depends. 

% 


Machine Tools in South 
America 


Almost 40 per cent. of the machine tools in the shops 
in South America were made in the United States of 
North America. This may be a confounding statement 
to the alarmists who say that we never have had much 
machinery trade with our southern neighbors and are not 
likely to. We have been told that the demands for cash 
business have debarred North American manufacturers 
from selling in South American countries. The long 
credit has been held up as the only basis for South Amer- 
ican business. But in spite of these facts and many 
others that have been held up as barriers against the north- 
earn business man, 39.3 per cent. by number of the 
machine tools in South America machine shops were 
imported from the United States. 

The statistics from Mr. Hood’s report bearing on the 
nationality of the machine tools are as follows: “British 
machine tools, 43.2 per cent.: United States, 39.3 per 
cent.; German, 13.4 per cent.; French, 3.2 per cent.; Bel- 
gian, 0.5 per cent.; all others, 0.4 per cent.” 

As regards the nation of origin, Great Britain leads, 
with the United States a close second. The reason for 
the predominance of British-made machines is undoubt- 
edly found in the financial arrangements that have ex- 
isted between South American countries and English 
capitalists. British gold has financed South American 
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railroads, mines and other enterprises. Many of these 
projects have been organized and operated by British 
engineers. It was very natural, therefore, that they should 
buy British machinery. 

Perhaps the second most surprising fact brought out 
by these percentages is the smallness of the German im- 
portation. Only about one-eighth of the machine tools in 
South America are German made. 

It is evident that there is nothing disheartening to 
American machine-tool builders in these statistics. If 
the past lays a foundation for the future, the United 
States builders will surely reap their share of the coming 
South American business. 

It is of interest to present some further figures in regard 
to the number and distribution of these machine tools. 
Quoting again from Mr. Hood’s report, there are in the 
South American machine shops that were plotted on the 
map on page 652 of last week’s issue a total of 11,681 
machine tools. Distributed according to the size of the 
shops, the classification is: In shops employing up to 20 
men each. +,747 machines ; from 21 to 50 men each, 1,361 ; 
from 51 to 150 men each, 862 machines; from 151 men 
upward, 4,711 machines. 

The statistics referred to also divide these machine 
tools into eight classes according to kind. Of the 11,681 
machines, 3,417 are lathes, 885 planers, 425 millers, 
522 boring machines, 1,695 drilling machines, 997 grind- 
ers. and 3,740 of various kinds, including woodworking 
machinery. It is interesting to calculate a few percent- 
ages from these figures. Thus, lathes comprise about 30 
per cent. of the total, drilling machines about 15 per 
cent. and planers about 8 per cent. It is fair to assume 
that these figures indicate roughly some of the proportions 
in which various kinds of machine tools will be bought 
in South America in the immediate future. 


s 
‘Lobsters and Machine Tools 


Necessity is said to make strange bedfellows, and it 
seems that war can reclassify both necessities and luxuries. 

A recent announcement has been made of articles pro- 
hibited for importation into Germany. This act is taken 
as a war measure and is stated to be aimed at luxuries 
that the German people can do without. Here is the 
list: “Lobsters, caviare, liquors, champagne, fans, hats, 
caps, pineapples, raisins, silk, silk clothing, pictures, 
sculptures, jewelry, gold, silver, toys, artistic ironware 
and machine tools.” 
ends with machine tools. Queer bedfellows, surely ! 

We have been wont to understand that machine tools 
are a humdrum product of industry, bought only because 
they are needed and used only because they have to be. 
In fact, we have always placed them at the bottom of the 
scale of everyday necessities to keep the world going. 
But this order shows that we were mistaken. Machine 
tools should properly be classed with champagne, caviare 
and lobsters—never mind if they are more indigestible 
than any of the others. 

In a changed mood, is it worth while asking: Why 
this prohibition? Will it hold after the war is over? In 
connection with these questions it must be recalled that 
some three or four years ago an effort was made in 
Germany to prohibit the importation of machine tools 
from abroad. This movement had its inception in the 
minds of the leaders of some of the machinery builders’ 


The list begins with lobsters and . 
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associations. The American Machinist was credibly in- 
formed at the time that the matter had been brought to 
the notice of Government officials, who might take action. 
However, nothing was done officially. 

Let us hope that there is no basis or reason for being 
disturbed over this order. On its face, it is nothing but 
a war measure. May it be such in fact! 

Belting Specifications 

The purchase of leather belting has lagged behind the 
progress made in exact specification and testing now com- 
mon in the many other shop materials and supplies. Even 
today, price is usually a controlling factor when a belting 
contract is let. Wherever specifications are used, more 
often than not they attempt to control the process of 
manufacture rather than to set up requirements that the 
belting must meet in use. The unsatisfactory situation 
is well outlined in the article on page 683. 

This presentation of a new basis for writing leather- 
belting specifications is a definite challenge to both belt- 
ing manufacturers and belting users. These suggestions 
turn the entire discussion from one that might be merely 
destructive to something that is definitely constructive. 
The American Machinist hopes that there will be full and 
free discussion of these new specifications, with the pur- 
pose of improving the basis upon which belting is bought. 

® 
Vital Factor of All Munitions 


The more one sees of munitions the more evident it 
becomes that the designers and those who prepared the 
specifications know little or nothing of economical manu- 
facturing methods. They do not realize how much easter 
it is to call for concentricity of shells within 0.003 in. 
than to secure this in actual manufacturing, nor how 
slight an error in the curve of the nose will affect the 
exact profile. Yet gages are called for that require almost 
absolute perfection of product to pass the inspection 
honestly. 

If this perfection were necessary for the proper func- 
tioning of the shell, no objection could be made to Its 
being demanded. But when one nation requires holes 
reamed glass smooth in high-explosive shells and another 
accepts them just as they come from the forging punch, 
the extreme smoothness cannot be absolutely necessar’- 
One nation insists that the relieved surface on the shell 
be turned smooth or ground, while others consider . 
coarse thread left by the tool to be not only B00 
enough, but better, as it affords a good painting surface 

The one vital consideration in preparing both designs 
and specifications for munitions, Just as Mm all 
mechanisms, is that the product shall function ea ae 
all else should be secondary. All vital dimensions shoul 
be held within as close limits as necessary; all 
dimensions should be given as large tolerances 8 Pal 
ble without affecting the proper functioning of the ; re : 
And so throughout the list. There can be no better om 
of preparedness than that which will eliminate use e 
expenditure of time, money and material and enable 
larger supply to be made at short notice. 

Some of the testing gages are fearfully see. 
fully ingenious; but were half the gray matter ene 
on these turned to making the designs and Laue 
simple and more easily complied with, all conc 
would be far better off. 


and wonder- 
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A Single-Belt Automatic Screw 
Machine 


The illustrations show a front and a back view of the 
latest form of automatie screw machine developed by the 
Chicago Automatic Screw Machine Co., Chicago, IIl., for 
the John Macnab Machinery Co., 90 West St., New York 
City. 

The machine is operated by a single belt run directly 
from the lineshaft, making unnecessary any countershaft. 
A fast-and-loose pulley is arranged on the spindle head, 
the power being transmitted to the spindle through two 
trains of gears, one of which is changeable to obtain the 
spindle speed desired. The intermediate shaft is extended 
to the rear end of the machine, where it is connected 
to the feed bracket by a clutch that is operated by a hand 
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Shop Equipment News 


When the desired number of threads are cut, the turret 
returns; the driving gears for the die or tap holder are 
disconnected, the die or tap stops revolving and so runs 
itself off the work. Button or spring dies are used. Left- 
hand threads are cut by running the die or tap slightly 
slower than the spindle when cutting and faster when 
running the die or tap off the thread. 

The die- or tap-holder gear is driven by a gear on a shaft 
that runs through the center of the turret. This shaft 
can be readily taken out when the machine is not being 
used for threading. 

A fast and a slow motion for the feed mechanism are 
provided on the larger machines, thereby cutting idle- 
movement time down to a minimum. This feed is oper- 
ated by dogs mounted on a disk on the camshaft, where 
they can be readily adjusted to their correct positions. 


CHICAGO AUTOMATIC SCREW MACHINE DESIGNED FOR QUICK CHANGE OF WORK 
Spindle repectt®, 2 in.; width of belt, 4 In.; diameter of turret, 7% in.; number of holes in turret, 4 or 5; diameter of 
t. 1% In 


holes in turre 

mate weight, 3.450 Ib 
lever conveniently located at the operator's right hand ; the 
desired feeds are obtained by changing two gears on the 
feed bracket. The feed can be operated by a handwheel 
to assist the operator in setting up the machine. 

The turret is indexed by a clutch mechanism that is 
positive and can be arranged to skip anv number of holes 
in the turret, when all the turret holes are not being used. 
The feed to the turret is transmitted from the cam drum 
by a lever which allows the turret tools to be brought up 
to their cutting position rapidly. A tool-steel plate, hard- 
ened and ground, is used to align the turret, provision 
for wear being made by a wedge under this plate. 

The two cross-slides are operated independently of 
each other by two separate cams and levers. They have 
broad bearing surfaces that are scraped. A rapid method 
of adjustment is provided by a screw and nut which are 
locked in position when the desired adjustment is obtained. 

As the spindle runs in a left-hand direction and is 
not reversed, right-hand threads are cut with a die or 
tap holder that runs slightly faster than the spindle. 


; milling distance, 6 In.; longitudinal adjustment of tools, 2 in.; floor space, 36x124 in.; approxl- 


The stock feed and the chuck-operating mechanism 
are of the usual types, the stock feed being adjustable to 
feed any length up to the capacity of the machine. This 
arrangement eliminates wear on the feeding fingers in 
pushing back the stock to the correct length. 

The oil pump is located at the rear of the machine and 
is driven by a silent-chain drive from the feedshaft. An 
oil pan and tank, allowing an ample supply of cutting 
lubricant, are provided with strainers so that chips can- 
not interfere with the pump or pipe fittings. 

Frictions are used only to prevent breakage of parts 
but do not form a part of the driving train in that they 
cannot act until the load or stress greatly exceeds that 
due to normal operation. 

In the design of this machine one of the chief aims 
was to provide simple construction throughout and to 
enable quick change from one job to another. In carrying 
out this purpose all the cams, tools, the spindle speed 
and the feed-charge gears were made readily accessible. 
The machine is made in a number of sizes. 
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Machine for Grooving and 
Waving G6-In. Shells 


The shell-grooving and waving machine shown repre- 
sents the latest development of the Traylor Engineering 
and Manufacturing Co., Allentown, Penn. It was de- 
signed for 6-in. shells, Weighs approximately 9,000 Ib. 
and occupies a floor space of 6x4 ft.; but other sizes have 
been designed and manufactured. 

The machine is equipped with an air chuck (the piston 
being 9 in. in diameter) that holds the shell securely 
during the machining operations. The drive is by a belt 
4 in. wide, operating through a quick-acting chuck. ‘The 
tool is of rigid construction, the main spindle bearings 


SHELL GROOVING AND WAVING LATHE 
being 11 in. in diameter by 12 in, long and lined with a 
peened babbitt that is afterward bored and scraped. The 
spindle and the sears are made of semisteel, the teeth 
afterward being machine-cut, | 
The shell-holding chuck is a steel forging, which is split 
Into six segments after being turned and bored to the 
correct size. The longitudinal traverse table is fitted with 
a take-up gib held and adjusted by four setscrews with 
check nuts. A chute cast on the machine carries the chips 
away from the tools and shell. Cutting lubricant is fed 
through a pipe and flows back by gravity through a screen 
into a tank in the bed of the machine, ; 

In operation, after the shell has been slid into the chuck, 
the adjustable stop, shown at the forward end, is raised 
and the shell end brought up against it. | 


g The air pres- 
sure is then turned on, which not only grips the shell by 
means of the segmental] chuck, but also pushes the shel] 
against the stop. This insures Precise positioning of each 
shell in relation to the tools. The channel or eroove is 
machined by a tool held under the shell and fej netose by 
the handwheel, shown in front. Thus the correct depth of 
groove is machined after the tool has been once properly 
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set, as the operator does not have to depend on any gage 
measurement. The undercut surfaces are machined with 
the tools shown in front, the handle carrying them first 
to the right and then to the left against adjustable stops 
provided for the purpose. 

The wave is formed with the tool at the rear, the opera. 
tor drawing back the tool to the correct depth, determined 
by an indexed dial on the spindle on which the handwheel 
is mounted. The proper form of the wave is obtained by 
the large face cam, which may be seen on the outer surface 
of the chuck-holding flange. A roller presses against this 
face cam, which operates the tool, being held against it by 
a tension spring. 

The average time required for machining the groove, 
undereutting and forming the wave of a 6-in, shell, from 
floor to floor, is 31% min, 


cs 
Routing Machine for Fuse Rings 


The illustration shows a machine designed and built 
by the George Gorton Machine Co., Racine, Wis., for the 
sole purpose of routing the rings of fuses for shells. 

Ample adjustments are provided for, so that the powder 
groove can be milled any circle up to 4 in. in diameter, 
It may also be of any length from 0 to 360 deg. Gage 
holes on the rings may be in any position on top, bottom 
or side. The spindle of the machine runs approximately 
3,200 r.p.m., but may be varied to suit the work, 

The groove is finished smoothly and accurately in one 
cut, and a production of 25 to 30 rings per hour can be 


HORIZONTAL ROUTING MACHINE FOR FUSE RINGS 


maintained. The ring is clamped on a hardened 2 
ground steel plate by means of a drop-forged = 
hardened cam, te 

The stops are made of hardened tool steel and silt 
inside the work-holder case. The feed pulley 1s gs 
on the rear case and operates the work holder by 
pairs of reduction spur gears. 


~ =a. BR 
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The spindle, pump and feed pulleys are all driven from 
a jackshaft that can be made long enough to drive a 
number of machines, eliminating the use of individual 
countershafts and being more practical. 

A cutter-lubricating system, including pump _ tank, 
strainer, relief valve, piping and flexible nozzle, is pro- 
vided with the machine, which is mounted on legs. It 
can be furnished as a bench machine, however, in which 
case no pump is supplied. 

mf 


Lathe and Planer Tool Holder 


With the type of tool holder shown, in which the cutter 
is supported directly under the cutting edge and through- 
out its entire length, it is calculated that cutter break- 
age will be reduced to the minimum. By the elimination 
of bosses and setscrews it is possible to bring the holder 


LATHE AND PLANER TOOL HOLDER 


closer to the cutting edge, providing a rigid support and 
removing the possibility of breakage through sctscrews 
plaving on the tool steel. 

The holder can be used either as a right- or a left-hand 
holder by simply reversing it in the tool post. 

The tool holder illustrated is made in nine sizes, to 
take square cutters ranging from 4 to /, in. It is a 
recent product of the Worcester Flexible Tubing Co., 
Worcester, Mass. 

% 


Bolt Clippers 


The American Metal Products Co., Chicago, Il., is mak- 
ing bolt clippers in several sizes, as shown, All castings are 
of the best malleable iron, and the knives are of special 
tool steel, tempered to meet the specific service for which 
they are intended. Simple means for adjustment after 


BOLT CLIPPERS 


Specifications—Made in four sizes: No. 300 cuts threaded 
bolts to j.-in. diameter, soft steel to %-in. diameter, and 
weighs 33, 1b.: No. 490 cuts bolts to %-in. diameter, soft steel 
to -in. diameter, and weighs 51 Ib.; No. o00 cuts bolts to 
1.-in. dlameter, soft steel to %-in. diameter, and welghs ae 
Ib.: No. 600 cuts threaded bolts to %-in. diameter, soft stee 
to J»-in. diameter, and weighs 13 Ib. 
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grinding are provided. All parts are interchangeable and 
can be easily replaced if necessary. 

The nuts on the bolts that hold the blades are securely 
locked by a die-cut lock set in between the two nuts and 
so shaped as to allow twelve different positions for each 
hexagon locknut. The bumpers on the handles are de- 
signed to really act as such and are not useless parts, as 
is often the case. The castings are finished in black 
enamel noted for its wearing qualities. 

ro 


Automatic Belt Shifter 


The belt shifter shown on an upright drilling machine 
was designed to provide a quick means of shifting the 
belt from step to step of the cone pulley. The shifter 
is equally applicable to all classes of cone-driven ma- 
chine tools. It is of simple construction, consisting of 
only five parts. 

The vertical shifter rod and upper part of handle are 
a single unit; the pivot rod is screwed into the rear of 
the drilling-machine column; the belt loops are secured 
to the shifter rod by set-screws; the retaining strap is 


AUTOMATIC BELT SHIFTER 


secured to the column of the machine and limits the 
movement of the handle. The lower leg of the retaining 
strap is adapted to engage a notch cut in the lower por- 
tion of the handle or operating arm, thereby locking 
the belt in normal position on each step and so preventing 
the belt from slipping off under heavy drilling. 

Viewed from the top of the machine the pivot rod is 
parallel with the corners of the cone-steps on the belt- 
entering side and by sliding the handle on this rod, the 
shifter loops are moved in a way that enables them to 
move the belt easily from one step of the pulley to an- 
other. It will be scen that the handle projects beyond 
the shifter rod and is there bent over to form a lug in 
which is drilled a hole to admit the pivot rod freely. 

To operate, the handle is lifted slightly to disengage 
the notch and move the handle forward (or backward) 
to the next notch engaging the lower portion of the 
retaining strap and the belt has been moved from one 
cone-step to the next. When the belt is shifted on to the 


nn ee —_— = 
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nearest cone-step (the one closest to the column) the op- 
erating handle would project in front of the machine 
column and probably interfere with some work. To over- 
come this difficulty the handle arm is hinged and can be 
swung to the side out of the way. 

The device can be worked with one hand and is within 
convenient reach of the operator when he is in front 
of the machine. If it is desired to shift the belt from 
one end of the cone pulley to the other, it is unnecessary 
to shift it from step to step; in such a case the operator 
simply lifts the handle up to the limit of the retaining 
strap, pulls or pushes the handle to the limit of its 
movement in the proper direction, stops being provided 
so that the handle cannot be moved far enough to throw 
the belt off the pulley. 

This belt shifter is made by Nils E. Larson, 3939 
Park Ave., Chicago, III. 

& 


Scribers, Pin and Center 
Punches 


The West Haven Manufacturing Co., New Haven, 
Conn., has brought out a line of scribers, center and 
pin punches, examples of which are shown in the 
illustration. These tools are manufactured of a good 
quality of steel, nicely knurled and finished. The pin 


SMALL HAND PUNCHING AND SCRIBING TOOLS 


punches are made with parallel driving ends from ve 
to % in. in diameter and in lengths from 214 in. for 
the smallest sizes to 6 in. for the largest. 

The center punches are furnished in three sizes—with 
body diameters of vs, % and »& in. The scribers are 
made in three diameters and lengths. 


Measurement of Viscosity and 
New Form of Viscosimeter 
(Continued from page 696) 


The experimental work has shown that the temperature 
of the specimen is uniform to within a small fraction 
of a degree. Moreover, the temperature of the specimen 
follows the temperature of the jacket oil so closely that 
the temperature-viscosity curve can be taken while the 
temperature is slowly raised or lowered. This proves to 
be a great saving of time. It also saves labor, for one 
does not need to stand by the instrument continually. 
The deflection of the pointer is at any instant a measure 
of the viscosity, so all that is required it to take 
simultaneously readings of temperature and deflection at 
intervals during the heating or cooling process. The 
new viscosimeter of the nonflow type described has the 
following advantages : 

1. It gives values for the viscosity which are in agree- 


ment with those given by the standard capillary-tube 
method. 
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2. During a series of tests at various temperatures the 
oil is not handled. 

3. The sensitiveness of the instrument can be made 
anything desired by changing the speed of rotation of 
ithe specimen or by using suspension wires of Various 


_ diameters. 


4. The density or change in density is not a factor in 
computing the results; in fact, the instrument may be 
graduated to read off the viscosity directly. 

5. The viscosity of liquids which contain particles in 
suspension can be measured, and the operation of the 
meter is independent of the color of the specimen. 

6. The temperature-viscosity curve can be taken with 
a fair degree of accuracy while the temperature is rising 
or falling, as the temperature of the specimen closely 
follows the temperature of the jacket. 

?. The personal error which arises in determining time 
intervals with a stop watch is removed. 

8. The instrument is simple, rigid and self-contained. 
It has no separate parts to get lost or glass parts to 
get broken. 

& 


Plan for Classification of 
Technical Literature 


The Joint Committee on Classification of Technical Lit- 
erature, composed of representatives of the leading tech- 
nical, engineering and industrial organizations of the 
country, met on Saturday, Apr. 1, in the Board room of 
the American Society of Engineers. Henry W. Peck, 
of Schenectady, presented a progress report, outlining 
the way in which the committee came into being and re- 
viewing its work to date. W. P. Cutter, librarian of the 
Engineering Societies Library and secretary of ithe eX 
ecutive committee, presented a paper on “How To Make 
a Classification.” After considerable discussion as to 
the relative merits of the plan recommended by the execll 
tive committee, of the proposal to assign the classification 
of various divisions of the subject to the societies dealing 
with those specialties and of the suggestion to emplo 
a professional to prepare a tentative classification i 
later discussion and revision by the respective societies } 
was decided to adopt the recommendation of the ae 
tive committee as more in accord with the means at the 
disposal of the committee. . sais 

F. R. Low resigned the chairmanship of the saa 
committee in favor of Henry W. Peck, who has es 
actively identified with the movement from its incepH? 


NEW PUBLICATIONS 
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ds 
ELEVATORS—By John H. Jallings. Two hundred eed: cloth 


and 
This book, written in rather popular style, poguate 
illustrates all the common forms of elevators. d-power ele 
into three parts, of which the first takes up han Polevatort 
vators, belt-power elevators and worm and ev araulle ele- 
The second part includes steam elevators nae sates 
vators, while the third part takes up electric ap qa lifting 
The historical development of the pores of the early 
device is quite fully covered and with a dane today fits the 
developments of the various common types © self with the 
book for anyone who wishes to acquaint Eon. 
general features of construction and opera Id be of value 
but very little information is given which wou 
to the elevator designer or erector. 
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James F. One hundred and forty-two §x7-in. 
Pill Bost illustrations: indexed: ioe tg Pound. McGraw- 


This is one of the most valuable books that has appeared 
in English, 
author, Mr. Kautny, is a recognized expert In Germany and 
has been intrusted 


Is indicated by the headings of the 19 chapters, which are: 
Autogenous Welding Flames, Acetylene Manufacture and Ap- 
paratus, Oxygen Manufacture and Apparatus, Gas Mains and 
Fittings, Autogenous Welding Burners, Autogenous Cutting 


Bollers, Manufacture of Cylindrical Vessels, Manufacture of 
Rectangular Vessels and Miscellaneous Articles, Manufacture 
Conduits, Manufacture 
Pipes, Construction of 
Pipe-Shaped Apparatus, Welding of Copper, Welding of Alu- 
minum, Welding of Nickel and Other Metals, Conclusion. 
The book should find a Place in the hands of everyone who 
is interested in any way in the flame welding or cutting of 
metals, either for repair work or tn manufacturing. 


PERSONALS 


seemmeeneerernnenreusnnnentneinsiniimunnieitiuundimmemenen 


P>J, Krentz, for sometime Superintendent of the Buffalo 
Foundry and Machine Co., has become works manager. 


G. Strom, formerly tool designer with the Titusville Iron 
Co., Titusville, Penn., has joined the ship-drafting force at 
the Brooklyn Navy Yard. 


Machinery Co., Cleveland, Ohio. 


Clarence K. Prince, for over 25 years associated with the 
H. B. Smith Co., Westfield, has been appointed gen- 
eral superintendent to fill the vacancy caused by the death 
of George H. Cushing. 


Fred. Kent, general manager of the Lodge & Shipley 
Machine Tool Co. made an address before the Engineering 
Soclety of Buffalo at a meeting on April 12 on the general 
subject of modernizing the shop. 


Axel Malm, an occasional contributor to our columns, has 
resigned his position a8 superintendent of the Egry Register 
-Co., Dayton, Ohio, in order to establish the Malm Machine 
Co., of which he has become vice-president and general man- 
ager. 

W. V. Houck, for the past two years assistant superin- 
tendent of the King Sewing Machine Co., Buffalo, N. Y., and 
for ten years prior thereto associated with the Garvin Ma- 
chine Co., has accepted the position of factory manager of 


C. H. Halcomb and Willlam Pp. Davidson, for many years 
executives of the International High Speed Steel Co. have 
organized the firm of Halcomb & Davidson, Inc., 149 Broad- 
way. New York City. The new company will specialize 


in the manufacture and gale of alloy steels. 


American Saw & Mfg. Co., Springfield, Mass. Price List. 
Lennox hacksaws. 
Vanadium-Alloys Steel Co., Circulars. 


Pittsburgh, Penn. 
Vasco Non-Shrinkable and Vasco Choice tool steel. 


American Roller Bearing Co., Pittsburgh, Penn. Bulletin 
No. 1003. Roller bearings. Illustrated, 22 pp., 7x10 in. 
Joseph Dixon Cructhble Co., pias Mneliee N. J. Booklet. 


Dixon's waterproof graphite grease ustrated, 18 pp., 3%x6 
in. . 
Machine Tool Co., Cincinnati, Ohio. 


The Lodge & Shiple 
odge & Shipley Lathes. Illustrated, 


Manual for Operating 
16 pp. 

Dodge Sales and Engineering Co., Mishawaka, Ind. Cata- 
log C 16. Power transmission machinery. Illustrated, 614 
Pp., 6x9 in. 
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St. Louls Machine Too] Co., St. Louis, Mo. 
ponding, polishing and tapping machines, 


Catalog No. 15. 
Illustrated, 20 


The New Haven Trolley Supply Co., New Haven, Conn. 
De rein 6. terling counting machines. Illustrated, 16 


S K F Ball Bearing Co., 50 Church St.. New York. Pamph- 
let. Ball Bearings as an Automobile Sales Factor. Tilus- 
trated, 70 Pp., 6x9 in. - 

Ww. S. Rockwell Co., 50 Church St., New York. Bulletin No. 
30. Automatic furnaces for annealing, hardening, tempering, 
etc. Illustrated, 16 pp., 8%x11 in, 


Worcester Flexible Tubin Co., Worcester, Mass. Catalog 
A. Efficiency tool holder. [} ustrated, 4 pp., 3%x6 in. Folder. 
Worcester flexible tube. Tlilustrated. 
sbeeasenereneeeens 49 


CATALOGS WAN TED 


Count Ss. I. Shulenberg, Imperial] Russian Railway Com- 
mission, 140 Broadway, New York City, requests catalogs of 
i and equipment for 
steel mills. catalogs 
for himself or for the Russian Government, but wants them 
Or many friends in Russia who continually send him in- 
quiries in such lines. 


The 
ized 


Malm Machine 
to take up the manufacture of the 
Malm rotary punch press. 
elected: A. G. Stevens, president: F. 
Axel Malm, vice-president and general Manager: H. 
brook, Secretary and treasurer. 


Co., 


Esta- 


The Cyclops Stee} Works, Titusville, Penn., operated for 
Many years by Charles Burgess has been purchased oy the 
Cyclops Steel Co., Carl : 1 
enlarged and developed. F.C. Kirkpatrick and Walter Bould, 
managers of the works under Mr. Burgess, wil] continue with 
the new canpany and the Organization will remain un- 
changed. F. Boker has parted with his interest in the 
H 


- Boker Co. The New York office of the Cyclops Steel Co. 
is at 115 Broadway, N. Y. 


FORTHCOMING MEETINGS 


National Metal Trades Assoctation. 
27-28, New York, N. Y., Hotel Astor. H. D 
Peoples Gas Bullding, Chicago, Ill. 

merican Society for’ Testing Materials. 
Fine 27 to July 1, 1916, Hotel Praymore Atlantic City, N. J. 
Edgar Warburg, secretary, University of Pennsylvania, Phila- 


delphia, Penn. 
ican Soctety of Mechanical Engineers. Monthly 
fieeune first Tuesday. Calvin W. Rice, secretary, 29 West 
Thirty-ninth St., New York City. 
Boston Branch National Metal Trades Association. ,Monthly 
meeting on first ace aaay of each month, Young’s Hotei. 
. Ww. Doole, secretary, 40 Central St., Boston, Mass. 
Monthly 


idence Association of Mechanical Engineers. 
weeuee fourth Wednesday each month. J. A Brooks, secre- 
tary, Brown University, Providence, R. I. 


Annual meeting, Apr. 


Sayre, secretary, 


Annual meeting 


Regular meet- 


land Foundrymen’s Association. 
faa selon ednesday of each month. Exchange Club, Bos- 
ton, Mass. Fred F. Stockwell, 205 Broadway, Cambridgeport, 
Mass. 


Monthly 


? estern Pennsylvanta. 
Engineers’ Society of W y Bey 


third Tuesday: section meeting, first Tuesday. 
Hilo, secretary, Oliver Bullding, Pittsburgh Penn. 
er Society of Technical Draftsmen. Month] 
ine, inet TNUTeneee "0. L. Angevine, Jr., secretary, 857 
St., Rochester, N. Y. Gene een 
dents’ and Foremen’s ubo eveland, n 
mete amen Saturday. Phili Frankel, secretary, 310 New 
England Building, Cleveland, Ohio. — ; ; 
Society of Engineers, Chicago, . egular meet- 
Ing Arat Weneneiys evening of each month excepting July 
and August. J. H. Warder, secretary, 1785 Monadnock lock, 
pare A fati Meetings first 
{ Foundrymen’s ssociation. ee 
Wednesae ey each month. Manufacturerg’ Club, Philadelphia, 
Penn. Howard Evans, secretary, Pier 45 North, Philadelphia, 
Penn. 
ague of America. Regular meeting second 
Weld ee Ge cue ene Oscar 8S. Teale, secretary, 35 Broadway, 
Y. 


New York, 


meet- 
enesee 
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IRON AND STEEL 


Pig Iron—Quotations were current as follows at the points 


indicated: 
One One 
ADE: 14, Month Year 
916 Ago Ago 
No. 2 Southern Foundry, Birmin ham.$15.00 $15.00 $9.25 
No. 2 X Northern foundry, New York. 20.50 19.75 14.25 
No. 2 Northern foundry, Chicago..... 19.00 18.50 13.00 
Bessemer, Pittsburgh ................ 21.95 21.45 14.55 
Basic, Pittsburgh ................... 19.20 18.70 13.45 
o. 2 X, Philadelphia................. 20.50 20.00 14.25 
INO. 2) WAM OY oe ick be wie bh rma a pee ce 18.50 18.25 12.75 
No. 2, Southern Cincinnati............ 17.90 17.90 12.40 
Basic, Eastern Penn.................. 20.50 19.50 13.25 
Gray forge, Pittsburgh............... 18.70 18.45 13.45 


Steel Shapes—The following base prices in cents per pound 
are for angles 3 in. by in. and larger and tees 3 in. and 
larger from jobbers’ warehouse at the places named: 


7——New_York——_, 

One One 
Apr.14, Month Year Cleve- Chi- 
1916 Ago Ago land cago 


Steel angles, base.......... 3.15 2.70 1.85 3.25 3.10 
Steel T’s, base............. 3.20 2.75 1.90 3.25 3.10 
Machinery steel (bessemer) 3.15 2.70 1.80 3.25 3.10 


Steel Sheets—The following are the prices in cents per 
pound from jobbers’ warehouse at the places named: 


7—— New_York ——_, 


One One 

Apr.14, Month Year Cleve- Chi- 

1916 Ago Ago land cago 

No. 28 black............ 3.50 3.50 2.60 2.95 3.20 
No. 26 black............ 3.40 3.40 2.50 2.85 3.10 
Nos. 22 and 24 black.... 3.35 3.35 2.45 2.80 3.05 
Nos. 18 and 20 black.... 3.30 3.30 2.40 2.75 3.00 
No. 16 blue annealed.... 4.30 4.30 2.35 3.70 3.60 
No. 14 blue annealed.... 4.20 4.20 2.25 3.60 3.50 
No. 12 blue annealed.... 4.15 4.15 2.20 3.55 3.45 
No. 28 galvanized....... 5.65 5.65 4.00 5.50 5.50 
No. 26 galvanized....... 5.35 5.35 3.75 6.20 5.20 
No. 24 galvanized....... 5.20 5.20 3.55 5.05 5.05 


Standard Pipe—The following table shows the comparison 
in discounts, together with the net prices in cents per foot: 


r—— Black Galvanized 
Apr.14,_ One \ Apr.14.. One 
1916 Yr. Ago 1916 Yr. Ago 


% to 2 in. steel butt welded 7207 80% 53%% 691% % 
2% to 6 in. steel lap welded. 71%, 794 Boe eG 
Diameter, In. 


Wa aieitase are ae tes gas 3.12 2.30 5.35 3.51 
| Serer oe oa fy eer en aE A 3.91 3.40 7.91 5.19 
DG. Pah ey BG eid eee ecoke ee 6.44 4.60 10.70 7.02 
ONG Mia mewe oe ne Meike iviae Ae 7.70 5.50 12.79 8.39 
Bin Bie OcINS Riek eH wea Gail da eg 10.36 7.40 17.21 11.29 
ONE ei eatwaay eae reacties a 16.97 12.29 27.79 18.43 
De | See satin hate epee ahd ot oa ale Bec 22.19 16.07 36.34 24.10 
Be a ale ran gw tlaes eer. 31.61 22.89 51.78 34.34 
De eine Oot ie tds aha haa Sat wee 43.12 31.08 68.30 46.62 
Oe restate Seka cnaee merpae  a 55.68 40.32 91.20 60.48 


Bar Iron—Prices are as follows in cents per pound at 


the places named: 
Apr. 14, One Month 
1916 A 


£0 
Pittsburgh, mill ...................... 2.50 2.20 @ 2.30 
OW ORIG iso eee uke are i cut ao ha 2.75 2.40@ 2.45 
Warehouse, New York |......//°77°7" 3.15 2.70 
Warehouse, Cleveland 0.0000. 0000707" 3.25 
Warehouse, Chicago .........000 0/0505" 3.10 


Cold Drawn Steel Shafting—From warehouse to consumers 
requiring fair-size lots, the following quotations hold: 


OWS YOUN. eu Sele suet aedom ails bandas ns 15% above Hst price 
ion SRG unease NCIS grasa guncni ate Mla ds wende thas 2 20°% ahove lst price 
CABO isn teow eate ee hua et beret eae os 10% above list price 


Roller Tubes—From Pittsburgh, the followin g : 
carload basing discounts for lap-welded boiler tubes. ie 


1% and 2 in............. 51% 31% to 4% in........ 60% 
ee ere 48% Band 6 in. 0020IIIIII! g3e 
3 and CGR aE Seis 59% to 13 in ee eee eee ee eee sae 50% 


These discounts apply to standard &ages and to even 
ages 
not more than 4 Bages heavier than Standard. For long Tu es 


not exceeding 22 ft.;: 2 to 3 in. sizes over 22 ft and not ex- 
es 24 ft.; 3% to 13 In. sizes over 22 ft. and not exceeding 


Swedish Steel Sheetx—-To consumers requiring fair-size 
quantities tool stee] Sheets sell at 16ce. base aad Sprine Beal 


ycces at l2c. base. These prices are f.o.b. warehouse, New 


laa... 


Swedish (Norway) Iron—This material per 100 Ib. sells as 
follows f.o.b. places named: 


c—— New York —— 
Today One Year Ago 
$4.75 $3.75 @4.00 Cleveland... $5.05 Chicago... $4.10 


In coils an advance of 50c. is usually charged. 


High Speed Tool Steel containing from 10 to 18% tungsten 
sells as follows per pound in New ork: 


Billeta@ oss hese ckdieoswins $2.35 Bars 2... cece e  BR00 


METALS 


Miscellaneous Metals—The present quotations in cents per 
pound, with a comparison of practically a month and year 
ago, are as follows: 

r———. New York ——_, 


ne One 
Apr. 14, Month Year 
1916 Ago Ago 
Copper, electrolytic (carload lots 28.50 27.25 16.875 
Tin’ ee ee ere 2 ee peetioa a. 10 ) 54.00 42.00 55.00 
MOR oie iii 8 od scale sgn ena 8.00 6.30 4.20 
SDCIEGR tion gadis wars oe ci Loe 19.50 20.50 10.00 
ST. LOUIS 
BIORO! Seto a naiie Pts bo ate te cnamteee 8.00 6.15 
DELLE iit dee aad og ead chat 19.00 6.20 


At the places named, the following prices in cents per 
pound prevail: 
r—— New York ——, 
One One 
Apr.14, Month Year’ Cleve- Chi- 
1916 Ago Ago land cage 


Copper sheets, base..... 36.50 35.00 21.50 36.00 34.50 
Motes. ea “ “ 7 ae 35.50 35.00 19.75 34.50 36.0 
Brass pipe, base 20.20 4480 ange 3b08 4500 
Brass sheets .........., 40.50 37.00 19.00 36.00 37.0 
anrye ee Oe 37.87% 36.50 34.50 35.50 $2.00 


Se ee ale The following are the dealers’ purchasing 
prices in cents per pound: pare Tork 
ne 

Apr. 14, Year  Cleve- 

1916 Ago land 


59m) 
Copper, heavy and crucible .......... 23.50 see aa 
Copper, heavy and wire.............. 22.50 500018. 
Copper, light and bottoms............ 19.50 *F95 633 
Lead, heavy ..............000000000! 6.00 5.25 - 30 
PCA COR so Miata serene Rain wadsda Lares 5.50 ates 
Brass, NeEavy passin le waa Peri eto ed 14.50 14.00 Ine 
BPAS6, MENG oc ponte tara ieee tee eeu: Te: soe - 6 
Zine phate oe baa eens (15) 73i00 013.503? 


r 
Monel Metal—The following are the prices in cents Pé 
pound for mill lengths 8 ft. and over: Less That 


19,000 6.000 2.000 Meter 


I sh, Lb. f a Size 
ofa Size ofa Size ofa Size ofaSize Ot. 

Size, In. and Over and Over and Over and Over and 
Rounds—S r 0) 
a to abi a 31.50 32.00 32.50 33.00 OO 
ea eee 

3 to 1%..... : a . rags 95 
8 to ae setae 31.75 32.95 32.75 33.25 fe 

Rounds 37. 
3. tO: Bey ee 32.50 33.00 33.50 36.00 a 
ee shi teetacie wenn: 32.50 33.00 33.50 36.00 
ounds 7 36.79 
: 314 to 3]8..... 32:25 32.75 33.25 35.75 
quares 5 wr) 

375 to BYR... 32.25 32.75 33.25 35.7 . 
Rounds—Squares 36 50 37.30 
4 to 41h... 33.00 33.50 36.00 oF 2 38.50 

5 to 6!2..... 36.00 36.50 37.00 36°00 39.00 

7 .. 4. 36.50 37.00 37.50 a 00 37.00 

Flats ........... 32.50 33.00 33.50 : 


: k. 
than % in. thic F 


Flats not rolled wider than 6 In. or less g size of rour 


Hexagon bars 2c. per Ib. over correspondin 


rods. than | ft 
5 For cutting to any specified length not shorter ie 
add_lc. per Ib. t works. 
The scrap allowance is 18c. per Ib. delivered a ae 
as 
Alumlnum—Quotations in cents per pound are 
for ton lots: -¢ 0p. 6i.t 
eae y HS 39 
No. 1 virgin 98-99% eee eee eee eee eee Br Age see 
Pure 98-99¢7. remelt. beeen eee eee eens eee 47.000 19 
O. 12 alloy remelt......... 0... e eee eee these figures 


Jobbers usually charge 2c. per pound over 


g in 
re quote 

Antimony—Chinese and Japanese | brant a i 
cents per pound for spot delivery, duty P 0. 45.0065" 


New York.43.00 Cleveland.50.00@55.00 Chicak 


April 20, 1916 


Copper Bars from warehouse sell as follows in cents per 
pound: ; 


New York.... 41.00 Cleveland.... 31.50 Chicago.... 37.25 


Copper Sheets—In New York hot rolled 16 oz. (Carge lots) 
base per lb. is 35.50¢c.; cold rolled 14 oz. and heavier add ic: 
Beer nay pene le. per 8q.ft. extra for 20-in. widths and under: 
over n., 2e. 


Babbitt Metal—Quotations are as follows in cents per 
pound from warehouse at the places named: 


New York Cleveland Chicago 
Best grade .............. 55.00 @ 60.00 61.00 60.00 
Commercial ....... 325777" 25.00 @ 30.00 22.50 28.00 @ 30.00 


SHOP SUPPLIES 


Nuta—From warehouses at the prices named, on fair sized 
Orders the following amount is deducted from list: 


New York Cleveland Chicago 
Hot pressed square........., $2.75 $3.50 $3.70 
Hot pressed hexagon ...,..._| 2.75 3.75 3.80 
Cold punched square ......... 2.50 3.00 3.25 
Cold punched hexagon ......_ 3.00 3.75 4.00 


,Semifinished nuts sell at the following discounts from list 
price: 


New York.... 65% Cleveland... - 70-10% Chicago.... 10% 


Carriage Bolts—From warehouses at the Places named the 
following discounts from list price are tn effect: 


New York Cleveland Chicago 
% by 6 in................. 50 and 5% 65% 65% 
Larger and longer........ 40and5% 650ana 5% 50ana 15% 


At this rate the net prices are as follows: 


Length, w—New York—, r——Cleveland—, r——Chicago——, 
In. % % % % % % % % % 
1% .... $0.48 = -+. $0.35 ee --. $0.35 eke bes 
2 Paar 53 Sita 2g Ped .38 ae eid .38 poe Bess 
234 57 $1.85 $4.85 -42 $1.55 $4.04 -42 $1.38 $3.61 
3 meee -62 1.41 5.16 45 1.68 4.97 -45 1.50 3.82 
3%... 67 2.17 5.42 49 1.81 4.51 -49 1.62 4.04 


Machine Bolts—From warehouses at the Places named the 
following discounts hold: 


New York Cleveland Chicago 


by 4 in. and smalier.... 50 and 10% 65and 10% 65 and 5% 
n. 


reer and longer up to 1 | 


1 in. by 30 in..... wl 45% 50and15% 50and 20% 
Length New York r——Cleveland -~——Chicago—, 
In. OR ae Ge 2 ee sae. % % 4 
2 $0.81 $2.13 $8.80 $0.57 $1.22 $5.04 $0.59 $1.55 $6.40 
2% 84 2.27 9.30 -60 1.30 5.32 62 1.65 6.76 
3 or biie 88 2.41 9.79 63 1.38 5.61 .65 1.75 7.12 
8%. 91 2.55 10.29 -67 1.46 6.89 -68 1.85 7.48 


Wrought Washern—From warehouses at the Places named 
the following amount ts deducted from Hist price: 


Cleveland.... $6.00 Chicago.... $6.30 
At this rate, the net Prices follows: 


Diameter, In. New York Cleveland Chicago 
ne Reiarare wiaialt Ba wretp 6 gona Qh ey. i $9.25 $8.00 $7.70 
SH SE Rote OR PRB eiaaa veh ie! gihi'g ee 7.45 6.20 5.90 
CaP RN Give, ee Pie Gee aa 66 36 a GG lrg 6.65 5.40 5.10 
Bas Meanie otal ua aegis 6.75 4.50 4.20 
Ue ee ee Ce nena Salts 4.95 3.80 3.50 
Le See a eine oe Oe In a ae 4.45 3.40 3.10 
DD emaioe na sare enue oe cere 4.35 3.30 3.00 
: oar ok gas Tete ne wae re Hey Hey 
1 
8, 3% ag ae Obed aes as aight cs 3 4.25 3.20 2.70 
BA Mn lish sialon, Gelade eke ee 4.25 3.20 2.90 
BAN AMG. Co cn tum eho Ong oe 4.75 3.50 3.20 


For cast-iron washers the base price per 100 lb. Is as fol- 
8: 


New York.... $2.50 Cleveland.... $2.00 Chicago.... $1.90 


Rivetsa—The following quotations are allowed for fair sized 
orders from. warehouse: 


New York Cleveland Chicago 
Steel and smaller.........., 60% 60—10% 60% 
PUN EG Sc itis wk eediakce 60% 60—10% 60% 


Button ends Me: %, 1 In. diameter by 2 in. to 5 tn. sell as 


New York.... $4.75 Cleveland.... $3.40 Chicago.... $3.50 
Cone heads, fame sizes: 
New York.... $4.85 Cleveland.... $3.50 Chicago.... $3.60 


For the following sizes, the extras over the above prices 
in cents per 100 1b. are as follows: 


1% to 1% in. long, all diameters........ eae fo are $0.25 
ge in, dlameter ol. ieeceecceuas my wisl steel Serene 0.15 
y2.in. diameter... 2D CIIIIIIIIiiiitit awe Sasa aes 0.50 
1 in. long and BN OPLOR cae Wu ie oeudeacc.. Sore ere ee oe 0.50 
longer than & in...... cc lIIIiiiitt Saha e 8 ae Bee 9.25— 
Less than BOMBS ise Oat enue wea a sO 0.50 
Countersunk NCAGS cc tee EN eels Behe Sele weve-aeS dx 0.50 


Copper Rivets and Burs sell at the following rate for orders 
100 lb. and over: 


Rivets Burs 
Cleveland ............ List price List price 
hicago .............. List price List price 
New York ..........! 20% from list price List price 


Nalla—Wire nails f.0.b. Pittsburgh sell at $2.40; galvanized, 
1 in. and longer, $4.40, ana Shorter, $4.90. These pce are to 
regular customers and delivery is made at the mill’s convent. 
ence. From warehouse wire and cut nails sell as follows: 


New York Cleveland chiceeo 
90 2.95 2.7 
MONO ROS Gia Me bua ane ke cy 2.90 2.85 2.70 
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MISCELLANEOUS 


Seamless Drawn Tubing—The base Price In cents per pound 
from warehouse {fs as follows: 


New York Cleveland Chicago 
BTAGS ook eee eccscvecesncce 41.50 44.50 42.00 
COPDOE: Siscescccsee et 42.50 45.50 39.00 


For immediate stock shipment the following quotations 
prevail: 


-———_ Brass ——__. 


opper——____, 
r-New York 


——cC 
7-New York— 


One One 

Apr.14, Year Cleve- Apr. 14, Year Cleve- 

Diameter, In. 916 Ago land 916 Ago land 
% to 2%..... 45.50 22.50 44.50 43.50 19.50 45.50 
Nera tia ene 45.50 22.50 44.50 43.50 19.50 45.59 
BRS wien ste git. 45.50 23.50 44.50 45.00 20.50 45.50 
, ee ee aan 46.50 24.50 45.50 46.00 21.50 46.50 
Be Sadan. 47.50 26.50 47.50 48.00 23.50 48.50 
De aes eee 49.50 28.50 49.50 50.00 25.50 50.50 
Bieta 51.50 29.50 51.50 51.00 26 50 R240 
Te Betas od 52.50 31.50 51.50 53.00 28.50 62.50 
ne ae aan 54.50 33.50 55.50 55.10 30.50 56.50 


Welding Material (Swedish )—Prices are as follows in 
cents per pound f.0.b. New York: 


Welding Wire 


» 4,4, KM, dy, --+- 850 4% by 19 tn. long....... 22.00 
ca , Pity No. | ees 9.25 by 12 in. long. 22/777 26.00 
% Ge ero aa ecm inte oe 10.00 by 19 in. long... °°’ 20.00 

Ba ie eas  ehieiiehevence me ieee by 21 tn. long....... 20.00 
NoNg Mand wees izog OY Ot Wire in Cofla or 
No. 20 .....0000 21077" 16.00 Sticks 

Speclal Welding Steal MF coos srocesiiteses 1588 
ee ener 33.00 Sas! ace wie irae die trate cee EA OO 
Oe ate eee ss -... 30.00 SG eae tn das ya FOOD 
eerecicinte teeeceerseeee. 28.00 Ff and larger........... 11.00 


Bolt Ends—Fair-sized orders of bolt ends with hot-pressed 
nuts, from warehouses at the Places named, sell at the fol- 
lowing discount from list price: 


New York.. 45% Cleveland.. 50—5% Chicago... 50—20% 


Tian Piates—The following prices are in effect from ware- 
houses at the Places named: 
7—New York—, 
One 
Apr. 14, Month Cleve- Chi- 
1916 Ago land cago 


DOO MDs: Seis ob desea. Ges ease ae eooe-s $5.75 $5.00 $5.00 $5.50 
IC. 107 tb. itt eae 5.90 6.15 6.15 5.65 
Terne plate, 20x28: 
ar Ne 

Weight Weight Coating 

100 lb. 200 Sos teats $10.00 $9.00 $9.10 $8.50 
I.c. 214 ene anes! 10.30 9.30 9.35 9.10 
I. X 270 eee eee 12.30 11.30 11.60 11.25 
| ee ee 218 jE ee nee 12.00 12.00 10.25 10.60 
L¢€ 221 aE ene 13.00 13.00 10.50 11.55 
Ic 226 20 fe ecu s 13.50 13.50 12.50 12.35 
Ic 231 Ya 14.25 14.25 13.50 13.60 
Lc 236 + eee ae 15.50 15.50 14.50 14.60 
IC 241 > | Se oma 17.00 17.00 15.75 15.70 
Lc 246 90s eens 19.00 19.00 16.75 16.90 


Coke—The following are prices per net ton at Ovens, Con- 
nellsville, and cover the past four weeks: 


Mar. 25 Apr. 1 Apr.8 | Apr. 15 
Prompt furnace $3.50 3.75 $3.25 @3.75 $2.75@3.00 $2.75 3.00 
Prompt foundry 3.75 62:56 8.75 eis 3.75 3 1B Oso 
Cotton Waste—The following prices are in cents per pound: 


Apr. 14, ne 

1916 Year Ago Cleveland Chicago 
White ...... 11.00@13.00 He ae ate easy 11.00@ 12.50 
Colored mixed 8.00@10.00 4.50@6.50 7.50@10.50 8.00@ 10.50 


Sal Soda sells as follows per 100 lb.: 


New York.............. $1.90 Cleveland..... i ecateieoe eek $2.25 
Chicago.............. $1.90 
Roll Sulphur i1n 360-lb. bbl. sells as follows per 100 lb. 
New York.... $2.25 Cleveland.... $2.75 Chicago.... $2.85 


Foundry and Fire Clay in New York sells at $2 per lot of 
300 lb. This does not include delivery charges. 


Zine Sheetsa—The following prices in cents per pound pre- 
il: 


Carload lots, f.o.b. mill........................ eosee.. 25.00 
New York Cleveland Chicago 
W® miner ghs anavane esseees 26.00 26.00 26.50 
Belen tees avetese steretiacn s esee. 26.50 26.50 27.00 


Liaseed Oll—These prices are per gallon: 
New York Cleveland@ Chicago 


Raw in barrels ............... $0.81 $0.80 $0.83 
S-wal. cans ............... se .91 .90 91 


White and Red Lead, In cents per pound, sell as follows: 
r-— Red — White—— 
Dry In on Dry and In Oi) 


“Ib. kemw ....... shames act arse 10.50 11.00 10.50 
32° ee -Ib. kegs........... 10.75 11.25 10.75 
12%-lb. keg ....... cca seeee 11.00 11.50 11.00 
1- to 5-Ib. cans............... 12.50 12.50 12.50 
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New and Enlarged Shops 


If you are in need of machinery or supplies, the first thing to do is to consult the Buylng 
Section. If you cannot find jnst what you want, send us Particulars, and we will be 
glad to publish it free of cost, thus putting you in touch with reliable manufacturers. 


METAL WORKING 


NEW ENGLAND STATES 


Plans are bein repared for the construction of 3 factory 
buildings for the Si lette Manufacturing Co., Boston, Mass. 


Samuel Altman, 726 Commonwealth Ave., Brookline, Mass., 
will construct a 1-story, 65x150-ft. garage at Brookline. Esti- 
mated cost, $25,00. 


The contract has been awarded for the construction of a 
4-story, 100x234-ft. factory at Holyoke, Mass., for the Holvoke 
Valve and Hydrant Co. 


Bids have been received for the construction of a 6-story, 
58x110-ft. factory at Lynn, Mass., for the Campbell Electric 
Co. Noted Dec. 23 and Feb. 24. 


The W. J. Connell Co., Boston, Mass., will construct a 1- 
story, 100x100-ft. garage on Adams St., Quincy, Mags. 


The contract has been awarded for the construction of a 
4-story, 64x91ft. foundry at sprineneld: Mass., for George W. 
Kimball, 120 Spring St., Springfield. Estimated cost, $ 0,000. 


The New England Brass Co. will construct a 60x125-ft. roll- 
ing mill and a 50x60-ft. casting shop at Taunton, Mass. Wil- 
liam M. Lovering is Pres. 


The contract will soon be awarded for the construction of 
an addition to the plant of the American Steel and Wire Co. 
on Prescott St., Worcester, Mass. Noted Mar. 30. 


The United Wire and Supply Co. contemplates constructing 
a factory at Cranston, R. I. (Providence post office). Esti- 
mated cost, $150,000. 


es General Electric Co. will build a plant at Providence, 


The Fafnir feerlae Co. has awarded the contract for a 
1-story, 50x100-ft. addition to its plant at New Britain, Conn. 
Noted Jan. 13. 


C. W. Murdock will build a l-story, 50x116-ft. garage at 
New Haven, Conn. Estimated cost, $20,000. 


The William Scholhorn Co., manufacturer of pliers and 
tools, plans to construct a 4-story, 40x40-ft. addition to its 
Plant on Wooster St., New Haven, Conn. 


Plans have been prepared for the construction of a 2- 
story, 55x60-ft. garage at New Haven, Conn., for the White 
ey garage. 376 Congress Ave., New Haven. Estimated cost, 


The Smith & Winchester Co. plans a 2-story, 60x127-ft. 
foundry addition to its plant at South Windham, Conn. 


The A. H. Wells & Co., manufacturer of brass and copper 
tubes, has purchased a site on Watertown Ave., Waterbury, 
Conn., and plans to construct a plant. 


MIDDLE ATLANTIC STATES 


The Buffalo Pattern Works, Buffalo, N. Y., has awarded 
the contract for the construction of a 2-story factory. Esti- 
mated cost, $25,000. 


Samuel B. Steinmetz ana Max Hoffman, 14 Glovers S8t., 
New York, N. Y. (Borough of Bronx), plan to construct a 2- 
story, 100x100-ft. Sarage on St. Ann’s Ave., Bronx. Esti- 
mated cost, $20,000. 


Plans are being eeoparca by Charles Schaefer, Jr., 401 
Tremont Ave., New Yor » N.Y Orough of Bronx), for a 
Welhe Box ge ft karat e On. agit aay ere gor Charles 

» Bay St. an am Ave. oro ‘ - 
timated cost, $25,000. reer Egon) Rs 


Bracia Lilpop, 11 Broadway, New York, N. Y., is In the 
market for the following tools for export to Russia: Tool 
steel, bolts, nuts, etc., steel, copper and brass pipes, valves, 
brass fittings for steam and water, files handles, twist drills, 
saws, screw plates, pipes, wrenches, pliers, incer, pipe cut- 
ters, forgers, Screwdrivers, breast dri 1s, pulleys lathes, tur- 
ret lathes, tool grinders, grinding wheels, oi sharpening 
stones, vulcanized fiber in sheets, planes, chisels, wood carving 
tools and hatchets. 


Manuel Nacher, representing the firm of Valencia Steam 

Bi veee tien. Co. of valencia. span. has registered at office of 
Oreign an omes 
New York, 8 ¥ = c¢ Commerce, 409 Custom House 
acturers of gs ipbuilding machinery, oil refinin machiner 
Tome and on oe machinery saed te ine diesel motora. Cata- 
8 may be addressed to at th r 

care of the Commercial Agent in charge. ie anode mee in 


Plans are being prepared for a factory for the Kent Man- 
ufacturing Co., manufacturer of vacuum cleanere Hote NY 
F, Kent is Pres. , , 


The H. H. Franklin Manufacturing Co., West Ma ell 
St. Syracuse, N. Y., has awarded th “9 rcellus 
struction of an auto factory. Noted a a for the con 


Plans are being prepared by E. V. Warren, Arch Essex 
Bldg., Newark, N. f§., for a 2-story, 50x110-ft. garage and 
enc lOry. on Nassau Pl. for the Kelly-Ackerman » Ine. 23 
pout Burnett St.. East Orange, N. J. Estimated cost, $10,- 


Charles Hvass & Co., 509 East 18th St., New York, N. Y, 
manufacturer of machinery, will construct a 2-story concrete 
factory on State St., Jersey City, N. J. Estimated cost, $25,000 

The W. F. Taubel Co., Millville, N. J., has awarded the con- 
aed, rigs a hosiery mill. Estimated cost, $70,000. Noted 

ar. ; 


The General Electric Co., Newark, N. J., will construct a 
new garage on Boyd St. for the care and repair of the com- 
pany’s automobiles. 


A. J. Hedges & Co., Newark, N. J.. manufacturer of jewelry, 
is building a new factory on East Kinney St., to replace one 
recently destroyed by fire. 

The National Marine and Motor Co., Newark, N. J., has 
acquired a site on Adams St. and will establish a plant for 
the manufacture of motors for motor boats and kindred 
specialties. R. H. Lindy Is Pres. 

The mevetane Watch Case Co., Philadelphia, Penn., will 
build an addition to its plant at Riverside, N. J. 

The Ajax Metal Co., Frankford Ave. and Richmond St. 
eee ia, Penn., will build a 4-story addition to its 
plant. 


The Hess Machine Co., 45th St. and Lancaster Ave., Phila- 
delphia, Penn., plans to construct a new machine shop. 
We have been informed that the plant of the Union Fur. 
nace Manufacturing Co., Union Furnace, Penn., manutactue 
of shovels and hardware specialties, recently destroyed by 
fire with a loss of $50,000, will be rebuilt. Noted Apr. 6. 
The contract has been awarded for the construction rs 
Walnut and Locust Ste Bhiladelpiis, Penne for sean Wane 
alnut an ocust St., adelphia, Penn., 
maker, 13th and Market St., Philadelphia. Estimated cost, 
$400,000. Noted Mar. 30. sakes cia 
Plans are bein repared by Boal & Brown, Arch., 1: 
H St., Washington. D. c. for a 3-story, 60x200-ft. rn 
concrete garage at 1128 Connecticut Ave. for the Harpe 
Overland fo, 1022 Connecticut Ave. 


fa 
The contract has been awarded for the construction 0 
4-story garage at 1307 Cathedral St. Baltimore, i ee 
Wilson Leakin, 813 Fidelity Bldg., Baltimore. Note : 


SOUTHERN STATES 


Co., Ft 
According to press reports the Heiness Motor Plow 
Wayne, Ind” plans to construct a plant at Goshen, Va. 


The Nelson-Myers Iron Tie Co., Ft. Wayne, Ind., plans to 
construct a plant at Goshen, Va. 


t 
The Piedmont Motor Co. plans to construct a plant 4 
Lynchburg, Va. 


d cap- 
Walter Sachs, Petersburg, Va., states that Richmond cap 
italists and interests connected with the Norfolk & Wertty 
Ry. pen to construct a steel plant at Hopene : : 
Point post office). Estimated cost, $2,000,000. 


tion of a 

The contract has been awarded for the construc Esti- 
plant for the Charleston Steel Co., Charleston, W. Va. 
mated cost, $150,000. : 

struction of 8 


The contract has been awarded for the con eling. 
2-story garage for Arthur Stifel, 4th and Main St. Whe 
W. Va. Estimated cost, $10,000. ie 


-story concre 

Bids will be received about Sept. 1 for a 2-8 a, Fle 
garage for the Green-Adler Co., Magnolia St., Dayton 

Estimated cost, $20,000. the Smith 


t of 

The Central Foundry Co. has leased the plan enlarge 
Manufacturing Co. at Bessemer, Ala., and plants to 
same, 


lans {¢ 
The Coosa Pipe and Foundry Co., Gadsden, Ala. DP 
enlarge its plant. story, rein- 


3- 
The Citizens Auto Co. plans to construct a @ Bros. 
forced-concrete factory at Chattanooga, Tenn. Dodg 


ted. 
Joseph Campau Ave., Detroit, Mich. is interes the contract 


d 
The Illinois Central R.R. will soon aware aphis Tenn. 
for the construction of car repair shops at t lith Pl. 
Estimated cost, $200,000. A. 9. Baldwin, 135 Eas 
Chicago, 111, Ch. Engr. 


MIDDLE WEST 


truct an 
The Akron Mold and Machine Co. plans to cons 
addition to its plant at Akron, Ohio. ufacturin® 


Ma jes. 
We have been advised that the Enterprise specialties 
Co., manutactieer of fishing tackle na metal Pre form 
Akron, Ohio, is in the market for stamping, 
ing, die and tool manufacturing machinery. 


urer 0 
The Berger Manufacturing Co., manufact™ construct 4 
roofing, ceiling and metal filing devices. P 
factory at Canton, Ohio. tion of 4 


The contract has been awarded for th Lunkenheim™ 
3-story, 100x300-ft. addition to the plant of the Dom pecialties 
Co., manufacturer of brass, iron and A 7 
at Cincinnati, Ohio. Noted Jan. 20 an : 


April 20, 1916 


P ane se norican Steel and Wire Co. 
rac or e construction of a addit! 
Cleveland, Ohio. Noted Mar. 30. 7 qition, “tote: plant at 


Plans are being Prepared for construction of a 3-story 
garage at Cleveland, Ohio, for H. W. Clark, 608 Bolivar Rd., 
leveland. Estimated cost, $30,000. Noted Dec. 2. 


Preliminary plans are being prepared for the construction 
ofa ara 87x110-ft. and 31x50-ft. addition to the factory of 
the D. G. Hutchceraft & Sons Co., 1318 West 78th St., Cleveland, 
Ohio, manufacturer of automobile bodies. 


The contract has been awarded for the construction of the 
lst unit of the Plant on East 152nd St., Cleveland, Ohio, ‘for 
the Jordan Motor Car Co. Estimated cost, $50,000. 


Preliminary plans Prepared for 1-story, 92x230-ft. 
at Cleveland, Ohio, for enry P. Oster, 10550 Eucli 
Cleveland. Estimated cost, $30,000. Noted Mar. 9. 


We have been informed that the Republic Structural Tron 
Works Co., 1270 East 53rd St., Cleveland, Ohio, does not plan 
to enlarge its plant on Lakeside Ave., Cleveland as stated in 
our issue of Apr. 6. 


The contract has been awarded for the construction of a 
5-story, 100x300-ft. Karage and service station at Cleveland, 
Ohio, for the Willys-Overland Co. Estimated cost, $50,000. 
Noted Nov. 25 anda Jan. 20. 


Plans are peing prepared for the construction of a 1-story 
addition to the plant of the Burke Machine and Tool Co. at 
Conneaut, Ohio. 


The Safety Auto Light and Pree occur ie Co. plans to 
build a plant at Erlin, Ohio (Fremont post office). 


The contract has been awarded for the construction of a 
2-story garage at onan Ohio, for the Main Motor Car Co. 
Estimated cost, $10,000. Noted Mar. 30. 


Plans are being prepared for the construction of a 1- 
story, 120x200-ft. foundry and machine er at Lorain, Ohlo, 
for the American Shipbuilding Co. A. G. Smith is Gen. Mer. 
Noted Apr. 6. 


Plans are being prepared for the construction of a 1-story, 
40x80-ft. addition to the Plant of the Peerless Drawn Steel Co. 
on Sippo St., Massillon, Ohto. 


The contract has been awarded for the construction ofa 
2-story factory on Washington 8t., Springfield, Ohio, for the 
Myers Auto Top Co. 


The Griffith & Wedge Co., manufacturer of steam engines, 
boilers and clay machinery, plans to enlarge its plant at 
Zanesville, Ohio. C. B. Wedge is Pres. 


Plans are being prepared for the construction of a 2- 
story, 66x113-ft. Nek e at Zanesville, Ohio, for Charles N. 
Harvey, Main and 2n St., Zanesville. Estimated cost, $25,- 
000. Noted Nov. 11. 


The contract has been awarded for the construction of a 
5-story factory at Ft. Wayne, Ind., for the General Electric 
Co. stimated cost, $350,000. Noted Apr. 6. 


Jnagy Bros. will construct & garage at Hamilton, Ind. 
Estimated cost, $10,000. Noted Jan. 20. 


The Lima Locomotive Works, Lima, Ohio, 
struct a foundry at Huntington, Ind. Estimate 
A. L. White, Lima, is Pres. 


Plans have been prepared for the construction of an ad- 
dition to the plant of the Link-Belt Co. on Addison 8t., 
Indianapolis, Ind. Estimated cost, $12,000. Noted Jan. 13. 


The contract has been awarded for the construction of a 
l-story, 50x327-ft. foundry at Kokomo, Ind., for the Kokomo 
Brass Works. J. W. Johnson, 1412 North Webster S8t.. Kokomo, 
is Mgr. Noted Mar. 16. 


The contract has been awarded for the construction of a 
factory at Detroit, Mich., for the Packard Motor Car Co. 
Estimated cost, $50,000. 


The contract has been awarded for the construction of a 
2-story, 300x350-ft. addition to the plant of the Buick Motor 
Co., Flint, Mich. Noted Feb. 24. 


The Sparks-Withington Co., manufacturer of roller bear- 
ings and pressed metal products, is in thoeek an addition to 
its plant at Jackson, Mich., and is in the market for presses. 
Noted Mar. 23. 


We have been advised that plans have been prepared for 
the construction of a 90x175-ft. machine shop at Chicago, T11., 
ae sae jAlbaugh-Dover Co. Estimated cost, between $25,000 
an : P 


has awarded the con- 


arage 
Ave., 


lans to con- 
cost, $50,000. 


We have been Informed that the A. Finkel & Sons, 1322 
Cortlandt St., Chicago, IL, is constructing a 1l-story, 25x 
110-ft. Estimated cost, $10,000. 


machine shop at Chicago. 
Noted Apr. 6. 


The contract has been awarded for the construction of a 
l-story addition to the Sarage at 39th St. and Wabash Ave., 
Chicago, Ill., for the U. 8. Auto Supply Co., 3845 South Wabash 
Ave. stimated cost, $12,000. Noted Feb. 17. 


The contract has been awarded for the construction of a 
1-story box eho at Granite City, Ill, for the National Enamel]- 
ing and Stamping Co. Estimated cost, $12,000. 


The Claus Automatic Gas Cock Co. is constructing a 1- 
Story foundry and machine shop on Kefe Ave., Milwaukee, 
Wis., and is in the market for turret lathes, hand miller and 
Re machinery. Estimated cost, $15,000. Noted Mar. 16 
an 5; 


T. Weinand contemplates constructing a 1-story garage 
and salesroom at West end, Wis. Estimated cost, $10,000. 


WEST OF THE MISSISSIPPI 


The Shrauge & Johnson Co., Atlantic, Iowa, manufacturer 
of lighting rods and hardware specialties, plans to con- 
struct an addition to its plant. 


The Great Northern Ry. plans to_construct shops in the 
Kendon Addition, Sioux City. Iowa. Estimated cost, $200,000. 
A. H. Hogeland, St. Paul], Minn., is Ch. Engr. 
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, M. D. Prendergast, Port Huron, Mich., plans to construct a 
Aa at Stillwater, Minn., for the manufacture of wire fenc- 


The Chillicothe Gun Manufacturi a 
plant at Chillicothe, Mo. cturing Co. Is constructing a 


The Keys Piston Ring Co., 
stall new equipment. 


Plans are being prepared for a 1-story, 70x90-ft. auto 
repair shop for the Old Line Carriage Works, S rin field Mo. 
Estimated cost, $10,000. C. G. Levan ia Man ee 

The Denver Boiler and Iron Works, Denver, Colo. 
gotlating with the manufacturing committee of the Chamber 


of Commerce, El Paso, Tex., with the view to 
foundry at El Paso. constructing a 


St. Louis, Mo., Plans to in- 


WESTERN STATES 


The Ford Motor Co., Detroit, Mich., 
3400 ene ne Plant at Salt Lake City, 


The Columbia Iron Works, Astoria, Ore., contemplates to 
equismenie addition to its welding mill and will install new 
e F 


The Electric Steel Foundry Co., 24th and York St., 
land, Ore., is constructing an addition to its plant at Port- 
Estimated cost, $40,000. Noted Feb. 24 and Mar. 16. 


The Cowels Investment Co. plans to construct a 60x100- 
oe arase and machine shop at Spokane, Wash. Estimated 


Plans are being prepared for the construction of a 3-story, 
32x100-ft. factory at Tacora Wash., for the Atlas Foundry 
and Machine Co. Estimated cost, $10,000. 

Henry Abrahamson plans to construct a arage at Broad- 
way and 29th St., Oakland, Calif. Estimated Cont, $20,000. 

The contract has been awarded for the construction of a 
3-story assembling plant at Oakland, Calif., for the Chevrolet 
Motor Co. Estimated cost, $200,000. Noted Dec. 9. 

Edward Somarstrom, 202 East 12th St., Oakland, Calif., 
plans to construct a l-story garage on Broadway, Oakland. 

stimated cost, $25,000. 

The J. D. and A. B. Spreckels Securities Co., Union Bldg., 
San Diego, Calif., will build a garage and machine shop at 
409 Broadway, San Diego. Estimated cost, $10,000. 

The contract has been awarded for the construction ofa 
l-story plant at Folsom and lith St., San Francisco, Calif., 


lans to construct an 
tah. Estimated cost, 


bebo manufacturer of auto trucks, for Kleiber & Co. Noted 
eb. : 
CANADA 
The Hull Iron and Steel Co., Montcalm St. Hull, Que., 
plans to construct an addition to its plant at Hull. Estimated 


cost, $5,000. 

The contract has been awarded for the construction of an 
addition to the plant of the Canadian Iron Corporation, Sher- 
brooke, Que. 

The Canadian Foundries and Forgings Co. plans to con- 
struct an addition to its plant at Brockville, Ont. 

The Canada Wire and Iron Goods Co., plats to build an 
addition to its plant on King William 8 +» Hamilton, Ont. 
Estimated cost, $3,500. 

The Hydro Electric Radiation, Ltd., 
structing a factory at Listowel, Ont. G 
Traders Bank Bldg., Toronto, Mer. 

The contract has been awarded for the construction of a 
machine shop for Whitfield & Co., 33 Sherbourne St., Toronto, 
Ont. Estimated cost, $12,000. 

The Volta Manufacturing Co., manufacturer of special- 
ties for electric furnaces, etc., plans to build a 2-story, 50x60- 
ft. factory at Welland, Ont. 


GENERAL MANUFACTURING 


NEW ENGLAND STATES 


The contract has been awarded for the construction of a 
l-story, 50x65-ft. addition to the plant of the Saunders Cotton 
Co., Saundersville, Mass. Estimated cost, $5,000. 

The contract has been awarded for the construction of a 
4-story, 84x220-ft. addition to the plant of the Baltic Mills Co., 
Baltic, Conn. Noted Jan. 13 and Mar. 23. 


The contract has been awarded for the construction of a 
factory at Hope, R. I., for the Hope Mill, manufacturer of 
shirting. Noted Mar. 16 and 23. 


The Sidney Worsted Co. has awarded the contract for the 
construction of a 2-story, 77x120-ft. mill at Woonsocket, R. I. 
Estimated cost, $30,000. Noted Mar. 23 


The Winchester Woolen Co. plang to construct a plant at 
Thamesville, Conn. Estimated cost, $200,000. 


MIDDLE ATLANTIC STATES 
The General Chemical Co. plans to construct a 
addition to its plant at 350 Abbott Rd., Buffalo, N. Y. 
mated cost, $14,000. 


The Clayville Knitting Co.. Clavville, N. Y., plans to en- 
large its plant. Estimated cost, $200,000. 


Bids are being received by the Isco Chemical Co. Niagara 
Falls, XN. V. for a plant at Royal and Union St. Estimated 
cost, $300,000. Noted Mar. 6. 

The Arlington Co., Arlington. N. J., manufacturer of cellu- 
loid and DYrOKIE specialties, will construct 2 additions to its 
plant. 


o-Hydrogen Co. of America has acquired a site at 
fist ave an Oak St., Bayonne, N. J., and will construct 


a plant. 
Thomas Oakes & Co., Bloomfield. N. J.. manufacturer of 
woolens, will construct a 2-story addition to its plant. 


contemplates con- 
: - Harrison, 704 


1-story 
Esti- 
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The Martin Dennis Co., Newark, N. J., manufacturer of 
chemicals, has awarded the contract for the construction of a 
factory at Kearney, N. J. (Arlington post office). 

The Central Dyestuff and Chemical Co., Newark, N. J., will 
improve and enlarge its plant on Plum Poinc Lane. 

The Duratex Co., Newark, N. J.. manufacturer of leather, 
will construct an addition to its plant on Frelinghuysen Ave. 
Estimated cost, $30,000. 

The Heller & Merz Co., Newark, N. J., manufacturer of 
colors and dyes, will construct a l-story factory on Ham- 
burg Pl. 

Felix C. Holmes, Newark, N. J., has acquired a site on 
Halsey St. and will establish a plant for the manufacture of 
automobile seat covers and tops. 

The Imhoff-Berg Silk Dyeing Co., Paterson, N. J.. will 
construct a dye and finishing plant at Paterson. Estimated 
cost, $40,000. 

The Union Silk Co. Summit, N. J., recently incorporated, 
has had plans prepared for a silk mill on Morris Ave. 

Preliminary plans are being prepared for a l-story, 200x 
250-ft. factory for the Sommer Co., Wesnington. N. J., manu- 
facturer of pianos. Estimated cost, $50,000. John H. Som- 
mer, Pres, 

Bids are being received by the Lee Tire and Rubber Co., 
Conshohocken, Penn., for a 2-story fireproof mill construction 
building. 

The Juniata Hosiery Mill, MiMlintown, Penn., is building an 
addition to its plant. 


The contract has been awarded for the construction of 
an addition to the plant of the errs Py Shipbuilding Co., Phila- 
delphia, Penn. Estimated cost, $6,000. 


received by Harry C. Eisenbise, Arch., Phila- 
delphia, Penn., for a 3-story beltin factory on Cottman St., 
Philadelphia, for L. H. Glimer Co. oted Mar. 30. 


Plans have been prepared by Day & Zimmerman, Arch., 611 
Chestnut St, Philadelphia, Penn., for hile ting a 2- 
Story factory at 37th and Tasker St,, Philadelphia, for the 

itrogenous Chemica] Manufacturing Co. 


Bids will soon be received by F. A. Muhlenberg, Arch., 
706 Colonial Trust Bldg. Reading, Penn., for a 100x229-ft, 
factory on South 8th &t. for the Pennsylvania Optical Co., 
Reading. Noted Dec. 16 

Sheldon & Leach, Wilkes-Barre, Penn., plan to construct 
a silk mill at New Grove and Gilligan St., Wilkes-Barre. 
Andrew K. Leach is Pres. 

The Chemical Products Co., Washington, D. C., has awarded 
the contract for the construction of a 1-story factory. Esti- 
mated cost, $24,000. 


SOUTHERN STATES 


The Davis Hosiery Mills. Chattanooga, 
ed the contract for the construction of 
Va. Estimated cost, $200,000. 

State contemplates construction of lime-grinding plant at 


Tidewater, Va. Estimated cost, $25,000. C. Stuart, Gov- 
rnor. 


R. J. Morrison plans to construct a knitti - 
ville N.c Dd ng mill at Cherry 


The Ware Shoals Manufacturing Co. lans to const 
2-press cotton seed oi] mill at Ware Shoals, Geer ge 


The Southern Cotton Oil Co. lans to improve 1 
Columbus, Ga. Estimated cost. $10,000, Prove its plant at 


Armour & Co., Chicago, Il, lans to const a 
storage plant at Hattiesburg, Miss. ruct a cold 


The plant of the Carcolite Chemical Co., Copper Hill : 
Dulin X destroyed by fire with a loss of $250.00, will Bont 


Tenn., has award- 
a plant at Bristol, 


built. oted Apr. 6. 
MIDDLE WEST 


The contract has been awarded for the 
addition to the plant of the Blumenstock @ Ragen an 


9 
io St.. Cleveland, Ohio. Estimated cost, $20,000." Need 


Plans are being repared for the construction of a 1- 
story, 43x250-ft. addit On to the factory of th 
anufacturing Co. at Cleveland, Ohio. © Climax Cleaner 


The Champion Coated Paper Co. will construct an addi 
tion to its plant at Hamilton, Ohio. 0. 
Noted Agee Ohio Estimated cost, $10,000. 


The McKee & Bliven Button Work 
factory on 3rd St., Marietta, Onto. rKs plans to construct a 


The Sullivan Packing Co., Detroit, Mich. 
contract for the construction of a 2 story, 5OREO Te es tne 
to its plant at Toledo, Ohio. Estimated cost, $10,000. 


The Starr Piano Co. will build - 
factory at Richmond, Ind. : Genncic S roe ton ponte 


The Farmers Ground Li 
plant at Vernon, Ind. d Limestone Co. plans to construct a 
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ane Sree fone. ooo Morgan & wy pe, construction of an 
a ion to e factory o organ r t, manuf: 
rubber goods, at Detroit, Mich. . precturer:of 

Plans are being prepared b H. P. Henschien, ot 
West Van Buren St., Chicago, [ll., for the construction st” 
2-story, 76x166-ft. packing plant at Elgin, Ill, for the Kerber 
Packing Co. 

Plans are being prepared for the construction of q ‘ 
ing plant at Quincy, Ill, for the Fair Abattoir Co, Bethea 
cost, $50,000. R. J. Connery, 20th St. and Broadway, Quincy, js 
interested. Noted Mar. 23. 

The contract has been awarded for the construction of 2 
cold-storage plant at Eau Claire, Wis., for H. Cary & Son, 407 
Galloway St., Eau Claire. 

Plans have been prepared for the construction of a 3. 
story, 50x100-ft. factory at 6th and State St.. La Crosse, Wis. 
for the Fisk Rubber Co., Chicopee Falls, Mass. Noted Mar. 23. 


department of the La Crosse Rubber Mills Co. 
Wis. A. P. Funk is Gen. Mgr. Noted Mar. 9. 
Bids will soon be received for the construction of a 3-story, 
50x120-ft. factory at Waupun, Wis., for the Paramount Knit- 
ting Co., Chicago, Ill. Est mated cost, $40,000. Noted Feb. 17. 


WEST OF THE MISSISSIPPI 


The Hugo Manufacturing Co., manufacturer of specialties, 

310 West 2nd St.. Duluth, Minn., will construct a 2-story 

factory. Estimated cost, $25,000. 

v7 P. J. Neel will build a box factory and lath mill at Ranier, 
nn. 

Henry Meinecke, Tomah, Wis., plans to construct & pack- 
ing plant at Fairbury, Neb. Estimated cost, $250,000. 

The Ohio Oil Co., Findlay, Ohio, plans to construct an oll 
refinery at Greybull, Wyo. 

The American Manufacturing Co., manufacturer of cordage 
and bagging, 220 North 4th St., St. Louis, Mo. has awarded 
the contract for the construction of a 2-story factory. Esti- 
mated cost, $40,000. Noted Apr. 6.° 

J. S. Thompson, Grit, Tex., will bulld a cotton gin about 
16 mi. south of Brady, ‘Tex. 

The Houston Packing Co., Houston, Tex., plans to enlarge 
its plant. 

The Lockhart Oi} Mill Co., Lockhart, Tex., has awarded the 
contract for the construction of a cotton seed of! mill Estl- 
mated cost, $50,000. Noted Dec. 23. 

The McKinney Compress Co., McKinney, Tex., will rebuild 
its plant recently destroyed by fire with a loss of $50,000. 

The Texas Co. plans to enlarge its oil refinery at Port 
Neches, Tex. 

The Sugarland Manufacturing Co., Sugarland, Tex., piel 
to construct a sulphuric acid plant at Sugarland. Estimat 
cost, $300,000. 

The Texas City Handle Factory, Texas City, Tex. plans to 
enlarge its factory. 

A tire manufacturing plant will be equipped by the wae 
Springs Tire Co., Edmond, Okla., recent y mmcorpotate is 
$50,000 capital stock. J. W. White and M. J. O'Connor 
interested. 

J. C. Palmer, Orr., Okla., plans to construct a cotton gin at 
Ringling, Okla. Estimated cost, $12,000. 


WESTERN STATES 


The Malaga & Thompson Grape Growers Association plans 
to build a packing plant at Clovis, Calif. i 
The White Star Canning Co., San Pedro, Calif, will co 
struct a canning plant in East San Pedro. ip a factory 
The California Bag and Paper Co. plans to equip ; 
at Emeryville, Calif. © Walter Mackey, Oakland, Is Deere: 
The California Fruit Products Co. plans to construc 
cotton gin at Holtville, Calif. king 
The Elderwood Packing Co. is constructing ae Me- 
plant at Lindsay, Calif. stimated cost, $10,000. H. » 
lure is Pres. truct 4 
The California Orange Jelly Co. plans to i 
factory at 9th and McGarry St., Los Angeles, Ca of a plant 
Work will soon be started on the construction ‘Estimated 
at Oakland, Calif., for the Pacific Thread Tire Co. is Prex 
cost, $250,000. V. K. Sturges, 26th and Union St. 


, or- 
The Orange County Valencia Association, recently incorp 
ated, plans to build a packing plant at Orange, . 


for 
Swift & Co. Chicago, Ill, has awarded the cone the 
the construction of a potash-manttacturine. eb. 17. 
water front near E St., San Diego, Calif. Note : 


fruit 

The Wheeler-Chase Canning Co. plans to build a 

canning plant at San Diego, Calif. ae 
B. Day for the cons ood 


Plans are being prepared by D. be 
tion of a packing plant at Woodlake, Calif. for the Elder 
Packing Co. 
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: Advertising is the Great National Business Science : 
Z By ARTHUR Brisbane, Editor N. Y. Jounal : 
= Written for the Associated Adtertising Clubs'of the Vorld. 5 
i ARRAS anes 

you say “‘Delmonico” it mears You must know where to begin— 
food. just where your reader's interest 


DVERTISING is the art of 

A vssersin an idea from 

your mind to the minds of 
others. 


The advertiser’s task is to see a 
thing clearly, DESCRIBE IT SIM- 
PLY and convincingly: 


The business man is the DYN AMO, 
the advertising man is the electric 
BULB that tells of the dynamo’s 
work. 


The bulb that thinks itself more 
important than the dynamo is 
foolish. 


The big dynamo that thinks it can 
get along without any bulb and 
make a success of a lightning plant 
all by itself, is a foolish dynamo. 


Advertising is an art of science im- 
portant to all the nations and to 
every man in the nation. 


Advertising is to business, indus- 
try, manufacture, WHAT PRINT- 
ING AND LANGUAGE ARE TO 
THE HUMAN RACE. Adver- 
tising is the SPEECH OF BUSI- 
NESS. Without it, business is 


dumb. Long since we enumerated - 


four things that the advertiser 
must do or fail. 


1—He must make the public SEE 
his advertisement. 


2—He must make the public 
READ it. 


3—He must make the public UN- 
DERSTAND it. 


4—He must make the public BE- 
LIEVE it. 


Is advertising difficult? It is, in- 
deed. It would be easier to start a 
new religion or a successfu] career 
in the United States THAN TO 
START A NEW BRAND OF 
SOAP. - 


Get the name of your client’s prod- 
uct so thoroughly in the public 
brain that the product and the 
hame you advertise become synon- 
ymous. 


If in the United States you say 
Tiffany” it means jewelry. If 


mT aad 
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Advertising genius properly en- 
couraged can actually take a mean- 
ing as old as the language, and 
transfer it to a new word, to a‘new 
name. 


How is this done? First of all, 


BY REPETITION. 
‘‘Repetition is reputation.” 


The great French revolutionist. 


said that success called forth “au- 
dacity, audacity, more audacity.” 
Advertising success calls for REP- 
ETITION, RE PETITION, 
MORE REPETITION. 


There is advertising in every year 
of the human being’s life. The 
new born baby advertises its need 
of food and a bath with pitiful 
squalling. 

The little boy twisting his hat in 
his hand, asking for work, seeks 
to advertise his qualities as an 
office boy. 


The young man in his courting is 
a tremendous advertising agent, 
hoping that he will favorably im- 
press one who is the entire public 
to him, and persuade her to accept 
what he has to offer. 


To every advertiser of every kind 
these things are of vital importance 
in bringing suecess. 


Know exactly what it is that you 
have to say. 


Know that you are telling a truth 
which is useful to the public. 


Express yourself with SIMPLIC- 
ITY, for that is the ‘greatest of 
literary art. 


You must avoid dryness, which dis- 
courages the reader. 


You must avoid unnecessary words; 
everyone of them cost money ; 
every surplus word discourages the 
reader and drives away from your 
advertisement. 


begins. You must know where to 
Stop, just where HE would stop if 
you did not. 


You must avoid the appearance 
of preaching at the people, for the 
people get all the preaching they 
want on Sunday. 


You must write exactly as though 
you were TALKING to the reader, 
for an advertisement writer is a 
salesman. 


Many a man in business can wait 
patiently while a factory is going 
up brick by brick—knowing that 
the bricks must be bought and 
laid first. But he cannot wait pa- 
tiently while his reputation is being 
built up brick by brick through ad- 
vertising. He wants to get returns 
on the first load of bricks thrown on 
the vacant lot. 


To keep him while he teaches the 
public is difficult—but difficulty 
is what makes advertising interest- 
ing. 

Advertising is important, not only 
because it helps business, but be- 
cause it increases the efficiency of 
labor. 

Advertising renders public service, 
the great advertiser puts his for- 
tune INTO HIS REPUTATION, 
and if he dies the successor cannot 
AFFORD TO DAMAGE THAT 
REPUTATION. 


No man sets fire to a factory that 
has cost millions. - 
No man sets fire to an advertising 
reputation that has cost ages 
and injures the quality of the : 
vertised goods. That would de 
stroy the reputation. | 
Every man excepting the a 
knows that the ae of a 
vertising success is honesty. 

the higher you hope to build ee 
MORE POWERFUL YO 
FOUNDATION MUST BE. 
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By Recixatp TRAUTSCHOLD 


“SY NOPSIS—The theoretical factors affecting the 
economy of milling operations analyzed and dif- 
ferentiated., Milling-cutter charasteristics taken 
up and their co-relalionship explained. “Revolu- 
tion factors” established and the question of speed 
resolved to a “basic speed.” Feed requirements 
considered and a system of milling-culter classi fi- 
cation described, together with the relative econ- 
omy of the system proposed. 


But three factors affect the efficiency of milling opera- 
tions—the depth of cut, the feed and the cutting speed 
of the milling cutter—yet their co-relationship is not 
generally understood, so that the economic operation of a 
miller is today largely a matter of chance, and rarely are 
two pieces of work cut with the same degree of 
efficiency or with equal economy. Particularly ig 
this true when the milling cutters are of differ- 
ent diameters. High cutting speeds are aimed at 
and the use of milling cutters of large diameters recom- 
mended, in order that the speed of revolution may be at 
a minimum for a maximum cutting speed. Further than 
this, milling operations, as practiced today, call for a more 
or less definite cutting speed for a cut of certain depth on 
a particular piece or kind of work; that is, a piece of 
oft cast iron, for instance, is now cut at quite a different 
speed from that at which a piece of hard tool steel is cut, 
the depth of cut being the same in the two cases. The 
feed for the hard- 
er machined work 
would also be re- 
duced, so from the 


point of view of 
work done but one 55-3 
of the three vari- - E colt 
ables remains the Hi lil 
- 
same—the depth %4 2 Fi | 
. = 4 : 'e 
of cut. Obviously & 4n So: = ee sages 
then, with only 35-3 HI < eseeditt 
Perr 8 ieewes saceines 
one of the three 9% & esserssessi 
factors affecting 2 F°3°R$ Hi ua 
. a oO a. sa, Be He 
h ffi } . f he : HI th 
the efficiency of %-$ H i HES 
. al. eee: 6 
the operation con- 20 Fo2p Hy Be sos 
sidered constant, pe 
‘ es 
any standardiza- 4 Sci 
tion of milling op- 5" 
erations is well- "5 ais 
i ssi itt. — 
nigh impossible, 4+ 30o pet is heh 
and a satisfactory rs 


standard for one 
shop would not 
necessarily represent the best practice in another. 
If two of the three variables could be taken as con- 
stant, on the other hand, standardization would be 
greatly simplified and equally efficient milling of various 
materials and in different shops would be much more 
nearly realized. 

Fig. 1 diagrammatically shows a milling cutter engag- 
ing a piece of work. A study of this illustration sheds 
considerable light on the characteristics of milling opera- 
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CHART 1. MILLING-CUTTER CHARACTERISTICS 


tions. Disregarding for the time being the question of 
feed, it is quite evident that both the depth of cut and 
the length of are contact between the cutter and the work 
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FIG. 1. DIAGRAM OF MILL- FIG, 2. DIAGRAM OF ACTION 
ING CUTTER AND WORK OF MILLING CUTTER 


to shear off material normal to the are of contact, the 
length of this are accurately measures the resistance of 
the work for a given feed; and also the product of the 
depth of cut and the feed measures the amount of work 
accomplished. Evidently, then, the efficiency of the oper- 
ation is the ratio of the depth of cut to the length of con- 
tact arc—the work accomplished to the resistance over- 
come. 

The same amount of work could be accomplished by 
decreasing the feed and increasing the depth of cut. 
Increasing the 
depth of cut would 
increase the arc of 
contact—in a 
somewhat lesser 
ratio, it is true, 
but nevertheless 
increase it. The 
relationship exist- 
ing between the 
depth of cut and 
the arc of contact 
is such that the re- 
sistance does not 
increase as rapidly 
as does the depth 
of cut; therefore, 
a deeper cut and a 
finer feed would 
result in more ef- 
ficient operation, 
permitting a cor- 
responding reduc- 
tion in the cutting speed. Theoretically, the in- 
crease in efficiency would continue at a somewhat 
diminishing rate until the arc of contact was 90 deg., at 
which value the depth of cut would also be ata maximum. 

With maximum efficiency the cutting speed would be 
at a minimum for accomplishing a specified amount of 
work and would be proportionally greater for any reduc- 
tion in efficiency, if an equivalent amount of materia] be 
removed by the milling cutter. If a speed of unity is 
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then arbitrarily adopted for the maximum depth of cut— 
that is, the depth the cut could be taken under the most 
efficient conditions, the contact angle equal to 90 deg. and 
the depth of cut equal to half the diameter of the milling 
cutter—the “relative speeds” for any lesser depth of cut 
and corresponding smaller angle of contact can easily be 
arrived at, being inversely proportional to the efficiency 
of operation. 

Since the resistance overcome and the speed of cutting 
measure the power consumed in the operation, the product 
of the “relative speed” and the length of contact are is 
proportional to the amount of power required to make 
the cut, and this “relative power” measures the economy 
of the operation. 

The angle of contact, length of contact arc, depth of 
cut, efficiency of the operation of milling, “relative speed” 
and “relative power” are then the characteristics of 
milling-cutter operation, and such data are listed in Table 
1, per degree of contact arc, in terms of the diameter of 
the milling cutter. The same data are 
also graphically depicted on Chart 1, 
from which it. is evident that the most 
economic are of contact is one of about 
4 deg. The efficiency of operation with sort 
such a small are of contact would be fs 
quite low, about 314, per cent., and the « 
depth of cut extremely shallow unless a 
milling cutter of very large diameter 
were employed. A cutter nearly 9 in. 
in diameter would have to be used before 
a cut 0.01 in. deep could be taken at this 
most economic arc of contact. As the effi- 
ciency of the milling operation increases 
materially with but a comparatively 
slight increase in the power require- 
ments, with the increase of the arc of 
contact, there is really little sacrifice 
contracted by the inability of making 
practical use of “the most economic arc 
of contact.” <A considerably larger are of contact may 
therefore be employed to advantage, as an actual gain is 
so realized on account of the better efficiency. 

Table 2 presents the milling-cutter characteristics of a 
cutter 1 in. in diameter for cuts from 0.01 to 0.25 in. in 
depth, a range that covers al] practical workable require- 

TABLE 1. CHARACTERISTICS OF MILLING CUTTERS 


PROPORTIONAL 


Angle Length of Efficiency, Relative 

ot Contact Depth of d 100 Relative Power, 
Contact, Are, ut, R ‘ Speed, ‘ 
Deg. R* d* E, Per Cent. Ss p* 

1 0.00873 0 000075 0. 859 74.16 

2 0.01745 0.000305 1.748 36.44 Ovasy 

3 0.02617 0.000685 2.618 24.34 0.636 + 
4 0.03490 0.001220 3.495 18.22 0. 636 

5 0.04363 0.001905 4.370 14.57 0. 636+ 
6 0.05236 0.002740 5.230 12.18 0.637 

8 0.07981 0.004865 6.980 9.13 0.637 +4 
10 0.08727 0.007595 8.700 7.32 0.638 
15 0.13090 0.017035 13.010 4.89 0.640 
20 0.17454 0.030155 17.270 3.68 0.642 
30 0.26180 0.06689 25.580 2.49 0.652 
45 0.39270 0. 146445 37.290 1.71 0.672 
60 0.52360 .2 47.750 1.33 0.698 
75 0. 65450 0.370590 56.700 1.12 0.733 
90 0.78540 0.500000 63.700 1.00 0.785 


* In terms of the diameter of the milling cutter: 


ments; and though such a cutter would rarely be used 
On account of its smal] diameter, it serves as an excellent 
basis of comparison for cutters of greater diameter. Arbi- 
trarily designating the “relative speed” for such a cutter 
when taking a cut 0.01 in. deep as a “proportional speed” 
of 100, the “proportional speeds” for other depths of cut 
are listed in Table 2. The relationships existing between 


; 
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the depth of cut and the “proportional speed” of cutters 
from 1 in. to 8 in. in diameter are graphically depicted 
upon Chart 2, which representation really illustrates the 
complete requirements for efficient and economic milling 
operations. The “proportional speeds” are directly pro. 
TABLE 2. CHARACTERISTICS OF 1-IN. MILLING CUTTER 


Depth Angle Length Efficiency er 

of Cut, of of Contact 4 100 Relative tical 
d, Contact, Are, R, Ro ">" ' \ 
In Deg. Min. In. E, Per Cent. 8 Ps 
0.01 11 28 0.1000 10.00 6.37 100 
0.02 16 16 0.1420 14.10 4.51 71 
0.03 19 57 0.1742 17.20 3.70 58 
0.04 4 0.2015 19.85 3.20 50 
0.05 25 10 0.2195 21.60 2.95 46 
0.10 36 52 0.3220 31.00 2.05 32 
0.15 45 34 0.3980 37.70 1.69 27 
0.20 53 8 0.4640 43.00 1.48 23 
0.25 60 0 0.5240 47.70 1.34 - 21 


portional to the best cutting speeds for the respective 
depths of cuts at the feeds best suited for the character 
of the work machined. 

From a practical point of view, however, the data de- 
picted upon Chart 2 are not satisfactory, for the machinist 
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DEPTH OF CUT, INCHES 


CHART 2. PROPORTIONAL SPEED OF MILLING CUTTERS AND 


RELATIONSHIP OF DEPTH OF CUT 


would have to convert the “proportional speeds” into the 
true cutting speeds and then calculate the required rev- 
olutions per minute for each diameter of cutter. These 
tedious computations are avoided by transforming the 
“proportional speeds” into what may be termed “revolu- 
tion factors,” which when multiplied by the most gues, 
cutting speed for a milling cutter 1 in. in diameter wil 
give directly the revolutions per minute for the particular 
cutter. Such “revolution factors” are depicted i 
Chart 3 in a manner that permits easy and accurate oi - 
ing, the curves being resolved into straight lines by oe 
ing the horizontal scale of the chart proportional to : e 
variations in speed due to the diameter of the cutter. 
instance, Table 3 lists the correct revolutions per minute 
for milling cutters from 140 8 in. in diameter, ae 
cut 0.075 in. deep on the basis of a cutting speed of : is 
per min. for a cutter 1 in. in diameter removing 0.01 in. 
of material. ancae 

A “basic speed” of 75 ft. per min. cannot be ta a 
a definite standard, however, for this very i 
sideration is governed not by the requirement of advis 7 
speed for a cutter 1 in. in diameter, though cate 
adopted for such tool in order to facilitate computat ie 
but by the speed limitations of the largest milling ile 
employed. A cutting speed of 75 ft. per min. for a f over 
] in. ip diameter would call for a cutting .speed of 
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200 ft. per min. for a cutter 8 in. in diameter, in order 
to maintain the same relative economy in milling, the 
“proportional speed” for a milling cutter 8 in. in diameter 
being 2.83 times as great as for a cutter 1 in. in diameter. 
Should the 8-in. cutter be larger than any employed in 
the particular shop, a higher “basic speed” could safely 
be employed so as to secure the better efficiency of higher 
speed milling and vice versa. 


FEED Factor 1x MILLING OPERATIONS 


Theoretically there is no limit but the question of feed 
to the cutting speed that may be employed for a milling 
cutter, other than the limit fixed by centrifugal force. 
No matter how difficult the machining of a piece of work, 
the cutting speed need not vary, provided the feed is 
adjusted to conform to the difficulty of cutting. The 
cutting capacity, upon which the feed depends, is affected 
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controlled, however, and should therefore be the governing 
condition upon which the feed should be based. 

With the speed fixed, the economy of operation for a 
definite depth of cut by a milling cutter of certain diam- 


TABLE 4. REVOLUTIONS PER MINUTE OF 4-IN. MILLING CUTTER 


(‘Basic Speed,’’ 75 Ft. per Min.) 


Depth of Depth of 

Cut, In. Factor’ R.P.M. Cut, In. Factor’ R.P.M. 
0.010 1.92 144.0 0.075 0.73 55.0 
0.020 1 35 101.0 0.100 0.61 46.0 
0 030 1.10 $2.5 0.150 0.51 39.0 
0.040 0.95 71.0 0.200 0.45 34.0 
0.050 0.87 55.0 0.250 0.39 20. 


eter is dependent upon a definite feed, and a control 
based on this fact is preferable to one calling for a vari- 
ation in speed as well as in feed. The definite feed 
should of course be the maximum for the speed employed, 
so an increased feed—one greater than can be maintained 
with the constant speed—would necessitate a reduction 
in cutting speed, which in itself would 

100, 09 tend to reduce the efficiency of the oper- 
mine ation. Furthermore, an increased feed 
HH increases the resistance against which 
. the cutter works and so also reduces the 


Sosecasss Hy of efficiency of the operation. 
pemees meee noes seat ies 30 Fig. 2 illustrates the increased resist- 
& au pweneeess ‘ ance caused by an increase in feed. 
ik coe = With the milling cutter in the posi- 
is | EET HRS . tion indicated, first consider the work 
EZ 20h— _ oe os oo Sa 420 having advanced in a certain time a 
E CT a8 Hi distance equal to ab. During such 
; ; } bet tit 2 
2} eS BESS SSn, - S08 eT progress the resistance encountered 
> | I ie eat " 
¥ | PSs ak 0010 would be proportional to the curve de, 
an Aaa . 
' : > co 20c0'> the material represented by the area yed 
. ! ! PSS ES 0.000 having been removed. Increasing the 
} ; ? + + 4 cons AH * 
ss <a =e oor feed so that the work advanced dur- 
| {——} — SS Ssss-ois05 ing the same period of time a distance 
| | —— EEE EER SESE) 325° equal to ac would increase the resist- 
‘e enc n amount propor- 
CHART 3. REVOLUTION FACTORS FOR MILLING CUTTERS. DEPTH OF = 22CC encountered to an a t prop 


CUT: 0.01 TO 0.25 IN. 


by a number of conditions that are individual with each 
miller, each milling cutter and the difficulty with which 
the material machined can be cut. First, there is the 
power capacity of the machine to be considered. This 


TABLE 3. REVOLUTIONS PER MINUTE OF MILLING CUTTERS 
(Depth of Cut, 0.075 In.) 
Factor, 


Diameter Diameter 


f Cutter, Revo- of Cutter, Revo- 

. In. lutions R.P.M. In. lutions R.P.M. 
1 00 1.445 112 0 5 00 0 65 49 0 
1 25 1 305 98 O 5 25 0 63 47 0 
1 50 1.200 90 0 5 5 0 61 46.0 
1 75 1 100 3 0 5 75 0 60 45 0 
2 OV 1 025 77:0 6 00 0 59 44 0 
2 25 0 970 73 0 6 25 0 5S 43 0 
2.0 0.010 68 0 6 50 0.57 43 0 
2 75 Q 875 606 0 6 735 0. 465 42.0 
3 00 O 840 63 0 7.00 0 55 41 0 
3 25 0 SOO 60 0 7 25 0.4 40.5 
3.50 0.780 58 O 7 50 0 383 40 UO 
3 75 0.7”) 56 0 7 75 0.525 39 0 
4.00 0 730 55 0 e 8.00 0.52 39 0 
4.25 0 700 52.5 
4.50 O 685 51.0 
4.75 0.670 50.0 


must be ample, if the best efficiency of the machine is to 
be realized; that is, there should be a plentiful supply of 
power to meet possible increase in requirements. The 
number of teeth of the milling cutter materially affects 
the allowable feed in low-speed operations; but the vari- 
ations are largely overcome in high-speed work, so that 
the number of cutting edges to a cutter usually need not 
he taken into consideration. The relative ease with which 
a particular piece of work can be machined cannot be 


tional to the curve fe, the material 
represented by the area yef measuring 
that removed. The difference in resistance encountered— 
the difference in the. length of the curves de and fe— 
would be directly measured by the increase in feed and 
would be quite an appreciable proportion of the total 
resistance encountered with the shorter feed. The increase 
in percentage would depend upon the diameter of the 
milling cutter and therefore upon the are of contact. 


SELECTION OF “Basic SPEED” 


Accurate adjustment of feed and also of cutting speed 
is not always possible, so certain variations from the best 
practice must be resorted to in even well-equipped shops. 
The “basic speed”—the best speed for a milling cutter 
1 in. in diameter taking a cut 0.01 in. deep—should be ac- 
curately established, however; and departure from this 
base should be as slight and as infrequent as possible, 
in order to maintain an equally high degree of efficiency 
and economy in various milling operations. Accuracy in 
establishing the “hasic speed” is best secured by experi- 
ment with several different sizes of milling cutters taking 
cuts of various depths as efficiently as possible, averaging 
the “basic speeds” computed from such data and adopt- 
ing the mean value as the base from which to vary as 
little as possible. For instance, the best speed for a cut- 
ter 3 in. in diameter taking a cut 0.04 in. deep is 1.1 
times the “basic speed”; the best for a cutter 444 mm. In 


708 


diameter when removing material 0.10 in. in thickness 
is equal to 0.59 times the “basic speed” ; etc. (see Chart 
3). The multiple of the “basic speed” is the “revolution 
factor” for the depth of cut taken by the milling cutter 
of specified diameter. The greater the number of such 
experiments performed with cutters of appreciable dif- 
ference in diameter and their results averaged the more 
accurate the established “basic speed.” Once this has 
been established to the best ability, it should be used 
exclusively for ascertaining the best speed for milling 
cutters of other diameters and for the various depths of 
cuts which may be taken—the necessary computations 
being simply the multiplication of the “basic speed” 
adopted by the Proper “revolution factor” from Chart 3. 


ance encountered by 
heavier work accomplished per revolution, 
tice still is to use a milling cutter of a diameter such that 


suitable feed, as by such balance the best overall economy 
of the machine 


old dictum, “ 
diameter,” 
will result beneficially. 


CLASSIFICATION OF MILLING Currers 


A system for a shop to employ might be to list the mill- 
ing cutters according to the best speed for a specified 


as Table 3. For such a record and for all milling-cutter 
records the “basic speed” adopted for the particular shop 
should be used in the computations, 
or less than the speed of 


speed the tables presented 
trates & record for a milling cutter of particular diameter. 
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any diameter of cutter and depth of cut, once the “basic 
speed” has been carefully ascertained by experiment, and 
should not be varied from to any great extent if economy 
in milling is to be realized. The feed factor, on the con- 
trary, can only be ascertained by experiment and will be 
affected by any variation in the hardness of the work or 
other condition affecting the ease with which the material 
is cut. The feed should always be the maximum that can 
be maintained with satisfactory results, 

Once such a system has been installed in a shop, the 
only variable factor requiring the attention of the machin- 
ist is that of feed, and even this becomes pretty well 
standardized if the quality of the material worked is 
reasonably uniform. 

Varying both the speed and the feed to conform to the 
requirements of the work undertaken, as is the usual prac- 
tice, not only makes the attainment of economic milling 
largely a matter of chance, but is productive of much 
wasted time, as the machinist has two factors instead of 
only one to adjust and balance in order to produce satis- 
factory work, 

3 


Some Methods of Measuring 
Screw Threads 


By Wituram Ferguson 


This article deals primarily with the measuring of 
Whitworth screw threads, but the methods are applica- 
ble to any form of V-thread. They apply more particu- 
larly in testing screw gages or master taps, the dimen- 
sions of which must be very accurate. 

Three dimensions are involved in measuring a screw— 
the outside diameter, the effective diameter and the root 
diameter. The outside diameter is of course quite easily 
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METHODS OF MEASURING AND GRINDING MASTER 
TOOLS FOR WHITWORTH GAGES 


measured by means of a micrometer and must be er 
ate when this method of gaging is employed. The dept 
to which the tool should be fed in chasing the apie 
gaged by a piece of round wire, the diameter of es 
is equal to the diameter of the inscribed circle 2 & ii 
angle of thread section, as shown in Fig. 1. The Sa 
eter of wire used may be made 0.0001 in. above of knit 
the calculated size of wire, thus giving a very fine The 
gage, yet a difference which is quite easily felt. thst 
Wire is best applied under the face of a a aeraaeite F 
has been closed on the outside diameter of the it 
but a straight-edge may be used, held upon the P 
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the threads, 

lowing calculations must be made, in which 
P = Pitch (threads per inch) ; 
D, = Depth of thread with sharp top and bottom : 
D, = Actual depth = 4 Ds 
A = Amount cut off = 4 D,; 
B = Base of triangle of which A is perpendicular ; 
FE = Perpendicular of triangle of which // is base ; 
H = P— B; 
L = Length of side of triangle of which H is base ; 
PD = Diameter of inscribed circle. 

D, may be found from 


P 
D, = gy C08 27 deg. 30 min. 


or from 


(D, being taken from tables) 


D . 
A=! or- B= 2A tan 2% deg. 30 min. 


6 Ta? 


or 


5 SHY? 
B= ys bs v(2) te)? 


The radius of the inscribed circle in the triangle of 
Which H is the base given by 


area J 


= 


r= is 7 
SOM iperim 


or 


If the values are found for £, [/ and Z in terms of P, 


a formula of the nature of J) =-- - is obtained, where 


C is a constant for a particular form of thread and N is 
the number of threads per inch (single thread). Thus: 


0.5054 
a iV 
for the Whitworth form of thread. 

The accompanying table of values gives the diameter 
of wire required for different numbers of Whitworth 
threads per inch. 

Lathe tools for accurate thread chasing must have a 
cutting face that is flat and that lies in a plane contain- 
ing the axis of the screw to be cut. The front rake 
of a tool of this description is usually made 15 dee. To 
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To obtain the diameter of wire, the fol-. 
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obtain the angle that the tool should be ground, so that 
section AB is the correct thread angle, assuming 15 deg. 
front rake (see Fig. 2), let AB = 1. 
Then 
AD = AB tan 27 deg. 30 min. 
AC = AB cos 15 deg. 


AD XY e 
407 tan > VY = angle required 


edges rounded to the required radius for the number of 
threads per inch to be cut. This amount A ig usually 
ground off in a direction as shown at B. The amount 


face and the sides of the groove, the diameter D,—that 
18, the root diameter of the groove—should just be the 


that in grinding the tool a sharp edge is not really ob- 
tained. A little less than A, is next ground off and a 


TABLE OF WIRS DIAMETERS FOR TESTING WHITWORTH 
T..READS 


0.5054 
» N 
N, D, N, D, 
Threads, Depth Diameter Threads Depth Diameter 

per of of per of of 

Inch Thread Radius Wire Inch Thread Radius Wire 
2 0.2846 0.0610 0.2246 18 0.0356 0.0076 0.0281 
2 0.2696 0.0578 0.2128 0.0320 0.0068 0.0253 
2 0.2561 0.0849 0.2021 22 0.0291 0.0062 0.0230 . 
2 0.2439 0.0523 0.1925 24 0.0267 0.0057 0.0211 
2 0.2328 0.0499 0.1838 26 0.0246 0.0053 0.0194 
25 0.2227 0.0478 0.1758 28 0.0229 0.0049 0.0181 
3 0.2134 0.0458 0.1685 0.0213 0.0046 0.0163 
3f 0.1970 0.0422 0.1555 32 0.0200 0.0043 0.0158 
3 0.1830 0.0302 0.1444 34 0.0188 0.0040 0.0149 
4 0.1601 0.0343 0.12 36 0.0178 0.0038 0.0140 
44 0.1423 0.0305 0.1123 38 0.0169 0.0036 0.0133 
5 0.1281 0.0275 0.1011 40 0.0160 0.0034 0.0126 
54 0.1164 0.0250 0.0019 42 0.0152 0.0033 0.0120 
6 0.1067 0.0229 0.0842 44 0.0146 0.0031 0.0115 
7 0.0915 0.0196 0.0722 46 0.0139 0.0030 0.0110 
8 0 0800 0.0172 0.0632 48 0.0133 0.0028 0.0105 
9 0.0711 0.0153 0.0561 50 0.0128 0.0027 0.0101 
10 0.0640 0.0137 0.0505 52 0.0123 0.0026 0.0097 
11 0.0582 0.0125 0.0459 56 0.0114 0.0025 0.009 
12 0.0534 0.0114 0.042] 60 0.0107 0.0023 0.0084 
13 0.0493 0.0106 0.0389 Th Stiga! 6 - goss tg 
14 0.0457 0.0098 0.0361 os ee ere ee 
15 omy paz Goss, 2c aie een 
16 Vee 0088" GONG! < e Ce fetes 


Broove cut as before, the root diameter accurately meas- 
ured and the error noted. If the groove root diameter 
is too small, an amount equal to half the error should 
be ground off the nose of the tool. This should give 
the correct root diameter when the thread is cut to suit 
the wire gage. 

The tool should now be honed to the correct radius, and 
a female tool for rounding the tops of the threads should 
be made from this prepared tool. To measure the diam- 
eter at the bottom of these Srooves, two conical thimbles 
may be fitted to an ordinary micrometer, the angle of 
cone being of course less than the thread angle. If a 
thread is cut with a tool thus prepared and gaged with 
a wire gage for effective diameter, it will also be correct 
for the root diameter. 

& 


Considerations in Good Furaace Practice—It is pointed out 
in the “Brass World” that in avoiding the ever-present danger 
of oxidation, good manipulative furnace Practice consists in 
minimizing exposure of molten metal to atmospheric contact 
and the intelligent understanding and judicious use of fluxes 
and deoxidizing agents, whether neutral or active. Of the 
two considerations the former is the more valuable. It ts 
better not to do a bad thing than to try to undo it. 
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From a Small-Shop | Notebook 


| By Joun H. Van DEVENTER 


COMBINATION END Stop 
AND SIDE CLAMp 


THE SHAPER Borrows 
THE LATHE CHUCK 
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CHIP EJECTorRS FOR 
TABLE-NUTS 


HOME-MADE STEEL 
ECONOMIZER 


ONE Man RUNNING Two PLANERS NEEDS 
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ADJUSTABLE V-BLOCK FoR THE PLANER 
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STRAIGHTENING SHAFTS IN PLACE 


GETTING A GRIP ON A j ; 
STUBBORN PIN JIGS CAN BE USED ON 
Vises Too 
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HOLDING SHORT SCREWS 
FOR SLOTTING 


PULLING A STUD WITH 
A SPLit NuT 


A SWINGING DRAWER FOR THE SMALL TOOLs 
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Copper -Su/phate Soly tian 


LAYING OuT M1 
TERS ON BARS. ADJUSTABLE WIRE KINK-REMOVER 
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Foolish Regulations 


An intelligent and observant mechanic who has had 
access to a number of the manufactories in the United 
States where ammunition for the Allies is made has 
noticed a number of foolish regulations and restrictions 
imposed by the governments whose contracts are being 
filled. One of the most outstanding idiocies is the require- 
ment covering heat numbers. 

All steel is required to pass a rigid chemical and physi- 
cal test before it is accepted as suitable for the manufac- 
ture of shells. Having passed the tests, it is given a heat 
number. The government requires that this heat number 
be stamped on each bar of rolled steel and on each forg- 
ing blank cut from a cast ingot. When the rolled bars are 
cut into machining blanks for shells made from bar stock 
(such as the 18-pounder British high-explosive shell), 
each blank must be stamped with the heat number. 

The shell blanks are shipped to the manufacturers from 
the steel mills in large lots, usually carload lots. The steel 
mills, as a usual thing, do not seem to pay any attention to 
the heat numbers which go to make up a shipment, beyond 
taking care of course that the blanks shipped are properly 
tallied and from heats that have passed inspection. In 
other words, they do not seem to exert themselves to send 
large numbers of shell blanks of any one heat number, 
but take them as they come, sending to a manufacturer 
often as few as one single shell blank of a heat number. 


bor this reason a shipment of shell blanks as received from ‘ 


ihe steel mill would run something like the following: 


No of 
sicat No. Blanks 
BY ee epee ea Date eon ant 3 
re eee eke oO aia wie aos erna ly ] 

PPG TEE Sehoces Ste aecentas etn pee ee 15 
oe cana Ces ee ee Nisiaib ie Siete te Spl eanie ie eee. 4 
eae ate pee Oona ene cans 4 
a rare en ee ene ees 1 
Pegler ee ee ee 21 


At present a series (of shells) consists of 250 shells, 
each of which carries a series mark. For instance, the 
first series will be marked with the series symbol A, the 


Heats in SERIES RESTRICTED TO FIFrTeey 


The government requires that the series shall be made 
up from steel that has passed inspection, but it restricts 


To be made up from 15 heat numbers, a series of 250 
shells requires that the average number of shell blanks 
for each heat number in the series be nearly 17. But 
many heat numbers are represented by a single shell blank. 
And for each such number in a series some other number 
must be represented by 33 shell blanks. 

This rule results in an accumulation of finished shells 
that cannot be marked with the series symbol, because 
there are so few of each heat number that the series would 
represent more than 15 heat numbers. And yet the stee] 
used in the shells has passed the government inspection 
and has been declared suitable for the use to which it has 
been put. There are at present many thousands of shells 
held up by this senseless restriction. That there is no 


es 
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sense to it is proved by the fact that in some shops the 
accumulation of very large lots of shells representing a 
great variety of heat numbers (but only a few shells of 
any one heat number) has led the manufacturers to peti- 
tion the government to permit making UP some series 
from shells representing a large number of heats. These 
requests have in a number of instances been granted. 
In one case a series (250) was made up from shells rep- 
resenting nearly 200 heat numbers, If it is permissible 
that one such series should be made up, then it is permis- 
sible that any series should go through in the same wa, 

Besides the cost of storage of these large numbers of 
shells till a place can be found for them in series that 
are to go out of the shop, there ig another element of cost 
directly chargeable to the heat-number foolishness, In 
the course of manufacture it is necessary to efface the.heat 
humber ; that is to say, the part of the metal which bears 
the heat number is cut away. Whenever this happens, the 
heat number must on the completion of the operation be 
again stamped on the work. 

In a certain shop with a capacity of 5,000 shells per day, 
where the svstem of keeping track of heat numbers is 
nearly perfect, the cost of sorting (to make series that 
contain 15 heat numbers) and transferring heat numbers 
from base to side, from side to base and back to the nox 
again is estimated at $50 per day. In this same plant 
before the present system was installed the cost of this 
work was $250 per day. 

Another proof, if further proof is necessary, that the 
heat-number requirements are foolish lies in the fact that 
alter the series has been made up, packed in 41 boxes con- 
taining six shells each (in the case of the 18-pounder 
high-explosive) or in 125 boxes containing two shells (in 
the case of the 4.5 high-explosive shell) and shipped to 
the loading station, no further notice is taken either of 
heat numbers or of the series symbol. In the process 
of loading, the series from the various manufacturers 
are apt to be mixed. When a series is shipped from the 
loading station, it will contain 41 boxes (in the case of the 
18-pounder high-explosive shell), but the 41 boxes may 
contain shells from 41 different manufacturers; and fur- 
ther, it is within the range of possibility that each bos 
may contain shells representing six different heat numbers. 

There is no doubt that a series symbol is of use, as by 
means of it shells which prove to be in one way or another 
objectionable may be traced to their original source. 
There is, however, no good reason why a series should cot- 
tain any arbitrary number of shells. 

It has been suggested by men well posted in the manv- 
facture of shells that it would be much more sensible : 
make the daily output of a factory determine the yar 
& series and have it contain all the shells made ae 
factory on a given date. The date stamps are se 
daily in the marking machine. The series stamp ae 
also be changed at the same time and not, a8 now, ¥ 
every 250 shells. 


r : 'Y 
UseLEss Work axp UNNECESSARY ACCTRAC 


Another government requirement is that test ine 
from base plates shall be pulled to destruction. n, not 
the gun is fired, the base plate is under pees ‘ait 
tension; and while the strength of the metal ae under 
pression may bear some relation to its cabal rence. 
tension, in the case of the base plate there 18 8 ‘ by the 
because the base plate is surrounded and supported ©. 
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metal in the shell body itself. Wasted work and material ! 
The undercut in the 18-pounder British shell at the 
inner end of the thread in the fuse hole is optional, and 
vet the government Inspectors are required to see that 
the recess is absolutely clean. There must be no varnish 
in it. This requirement means that the recess must be 
-craped out with a bent scraper. When the screw gage is 
run in the fuse hole, any particles of varnish in the thread 
are carried down by the end of the gage and deposited 
in the undercut. The government requirements are 
that this varnish shall be removed. Useless work! 

Another foolish requirement with regard to varnishing 
is that, should a drop of varnish adhere to the varnished 
surface at the bottom of the shell, it must be removed. 
The same rule also applies to the accidenta] adherence of 
a bristle from a varnish brush to the bottom or walls of a 
shell. Useless work! 


When the wave ribs are formed on the bottom of the 
driving-band groove, there are three or more points—little 
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Power-Driven Tools on Ships* 
By J. H. Tuomson 


Tt might be thought that in the present age of machin- 
ery there would be little need to plead for uptodate 
power-driven tools for executing the everyday mechani- 
cal work on board a modern steamship ; yet the majority 
of ships will be found deficient in this respect, many 
Possessing no power tools whatever, others only a non- 
descript lathe put on board with considerable disregard 
of the probable requirements, size of ship, ete. and of the 
large range of work which can be economically carried out, 
given suitable and suitably equipped tools. 

Any repair that can be efficiently performed on board 
ship by the ordinary staff, without entailing the neglect 
of other duties and without entailing any overtime work, 
will cost anything from 75 per cent. and upward less 
than such repair would cost ashore. For there are no 
extra wages to pay for such repair; there is no charge 


Fig.10 


DETAILS OF POW ER-DRIVEN TOOLS ESPECIALLY ADAPTED FOR DUTY ON BOARD SHIP 


moon-shaped ribs or burrs—left by the tool. These burrs 
would not in any way interfere with the pressing on of 
the band. The would, however, assist in holding it more 
securely when pressed on. The kovernment requires that 
these burrs be removed, which is done with hammer and 
chisel and file. Useless work! 

The angle of the fuse hole in the nose of the 18-pounder 
shell is required to be “dead” smooth. This surface forms 
a seat for the leather washer, which in turn seats the fuse, 
and there is no reason for making this seat smooth. 

The diameter of the check on the nose of the same shell 
on the outside is required to be held within 0.005. in, 
There is no reason why the tolerance should be anywhere 
near 80 small as this. Needless accuracy ! 

Shells are painted before they leave the factory where 
they are made. There are many instances where govern- 
ment inspectors have ordered shells repainted because the 
color has been slightly darker at one part of the shell 
surface than at another. The shells were not merely 
given another coat of paint on top of the paint already 
there; but thev had to be sandpapered before the new 
coat could be applied, as the painted shells must pass 
through a ring gage, which the extra coat would prevent. 


for the use of shore machinery; the profit required by 
the shore firm is saved; much scrap material that us- 
ually goes ashore for a very small return can be profit- 
ably worked up on board; there is an enormous saving 
in the time taken to execute the repair, a saving which 
In some cases would keep the ship from being detained in 
port; owing to the quickness and ease with which the 
work can be done, the machinery will be kept in better 
repair, as the ship’s staff will have more time to devote to 
it; there will be a saving in the bill for files and other 
hand tools used on board: and last, but not least, it will 
tend to minimize discontent from overtime. 

To take a simple illustration of everyday routine work: 
Suppose a 3-in. diameter by 2-in. wide bearing wants 
stripping, the amount of metal to be removed—ascertained 
in the usual way by leads—is 0.025 in. The bearing could 
be put in the lathe, the amount required taken off to 
within 0.001 in., a true plane surface left, parallel with 
the opposite plane surface of the bearing or parallel with 
the bearing itself, as may be required, sharp edges and 
rags removecd—all in well under half an hour, with a 


*Condensed from paper presented to Institute of Marine 
Engineers 
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minimum of physical labor, by anyone with a slight 
knowledge of turning. In the vise, with a good file, the 
same job would take from 1 to 114 hr., and a good trades- 
man might have the required amount off to within 0.002 
in. and in that time have an approximately plane sur- 
face, nearly parallel with the other surface of the bearing. 
With a poor tradesman there might be 0.005 in. or more 
of error in the parallelism of the two surfaces, and the 
new surface might resemble the Bay of Biscay on a rough 
day more than a true plane. In contrasting ‘these two 
methods of doing the same job remember that such work 
often has to be carried out in an engine room at a high 
temperature, particularly so in the tropics. Doing the job 
in the lathe has been a pleasure to the engineer, and 
he is practically as fresh after its completion as he was 
before he started. Doing it in the vise is mere me- 
chanical drudgery, and the engineer is wet with perspira- 
tion and has lost a considerable amount of energy. In 
passing, a simple method of taking off exactly the right 
amount of metal in the lathe may be given: Face up 
only about a quarter or less of the surface to be stripped, 
until when laying a good straight-edge across the old 
surface, the required feeler will just slip in between the 
straight-edge and the new surface, after which the re- 
mainder of the old surface can be faced down to the same 
plane (see Fig. 1). 

An illustration of common repair: The valve spindle 
of a steam stop-valve is broken on the day of sailing. 
With a power-driven lathe on board and a small stock of 
various sizes of brass rod, such a spindle could be replaced 
in about 4 hr., possibly less if it so happened that there 
were on board any old valve spindles that could be worked 
up for the job. Without a lathe and with the necessity 
of sending the spindle ashore to be made good, the time 
lost may be anything from a half day upward. 


ARRANGEMENT OF MACHINE-ToOL EQUIPMENT 


The minimum power-driven tools advocated on board 
a ship are a lathe, a drilling machine and a high-speed 
grinder. These tools should be so arranged that each 
can be used independently of the others, or so that all 
three can be in use simultaneously. It will be most con- 
venient if the three machines are grouped together, so 
that all may be driven off the one countershaft, fitted in 
the usual way with driving and loose pulleys. For driv- 
ing the countershaft an electric motor complete with 
starting switch, etc., will be required, the power of the 
motor depending upon the size of the tools that it is pro- 
posed to install; one of 214 hp. should be ample for all 
ordinary requirements. A point which might be con- 
sidered is whether the motor might not be fitted so as to 
be capable of assisting the lathe gearing in getting the 
required slowness of speed for turning a job of large 
diameter; such a job being of infrequent occurrence, 
there would be no objection to running the countershaft 
temporarily at a reduced speed. Getting the lathe to 
revolve slowly enough is sometimes a bit of a problem on 
board ; it can occasionally be solved by running the dyna- 
mo at a reduced voltage. 

It is difficult to fix definitely the size of the lathe 
that should be fitted on board ship, and the point is 
one that will bear discussion. The suggestion is put 
forward that the aim should be to have a lathe which, 
with the gap removed, would be capable of dealing with 
the high-pressure junk-ring, the high-pressure piston 
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being the one which usually gives the most trouble from 
wear. In length the lathe should be capable of dealing 
with any of the main-engine valve spindles, not that it 
is thereby implied that the valve spindle should he accom. 
modated between the lathe centers; it will be sufficient 
if by the aid of a fixed stay, Fig. 2, that part of the 
spindle which works through the neck bush, stuffing-bor, 
gland and guide can be efficiently dealt with. Space in 
a ship for a lathe of such size is not always obtainable: 
but with a little contriving it should be managed, exeept 
in very small boats, where the length may require con- 
sideration. A suitable position in a turbine-driven ship 
is often found in the shafting space, which usually ex- 
tends right across the engine space. There the lathe, drill- 
ing machine and grinder can be ranged along the ship’s 
side, using the ship’s frames for the purpose of attaching 
countershaft brackets, motor, ete. The forward star- 
board side is usually the more suitable, thus leaving the 
ends of the shears clear for any extra long job to overhang. 
This point should also be kept in mind if the lathe is 
placed in the engine room, as one often sees the end of 
the shears close up against the ship’s skin, which renders 
the turning of a long job impossible. If the space is 
limited that the end of the shears cannot be left clear, 
then they may abut on a hold or bunker bulkhead, which 
can have a circular hole cut in it in line with the lathe 
centers, such hole being made water-tight with a cover- 
ing plate. This means that for doing any job which 
is extra long, a time must be selected when the bunker is 
clear of coal or the hold of cargo. It may be mentioned 
that such a hole, by bolting a suitably shaped piece of 
wood to it, may be utilized as a fixed stay. 


PorntTers oN Toots For SH1p-BoarD Dtty 


There is one point that must on no account be lost 
sight of in selecting a position for these tools. The space 
selected must be well ventilated and cool enough at al 
times, even with steam on the main engines and the ship 
in the tropics, for a man to work In comparative conifort. 
The speed at which the ship’s lathe can be driven requires 
more consideration than it usually gets; for seelg that 
there is only the one machine, one would think it stands 
to reason that it is necessary to have it capable of a 
very much larger range of speed than would be the oe 
in shop practice. Thus if the suggestion that the lat 
should be capable of dealing with the junk-ring 
accepted, then it follows that the lathe spindle 
be capable of being driven from a speed suitable for os 
ring up to the speed suitable for turning a see e 
brass pin; and if the suggestion made later on Teg fs 
the supplying of one or two emery wheels for use : 
the lathe be carried out, then the lathe spindle eau 
be capable of a higher speed still—say 1,500 "Pp 
which is suitable for a 14-in. diameter wheel. 

The ship lathe must be capable of cutting ate i 
the standard pitches, and it may need to have tie 
two odd wheels for bastard pitches, if the engine ae 
happens to be one of those who use bastard oe ies 
practice resorted to in order to compel the user t0 ie 
back to the maker for renewals. The usual sete 
saddle rest is required with crossfeed, ete. ot 
should be marked off in degrees. The moving es a 
should have a cross-adjustment for purposes as ite 
or turning up tapers. A suggested fitting for Bs ae 
headstock—one that would be of great use—"* 


ws of all 
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chuck. It would be attached to the moving cylinder of 
the headstock, the boring of holes in 

the running spindle being 
currence than that in which the drill is attached to the 
running spindle. Drills 
ble of being placed jn the taper hole that holds the fixed 
center or a special dril] holder; but the practice is not 


the barrel and be forced off; a sunk feather is fitted to 
the holder, engaging in a keyway on the under side of 
the cylinder end. The attachments for the running 
spindle will consist of one large faceplate for use with 
&ap removed; one faceplate for use with gap in place ; 
one driver plate for driving work held between the cen- 
ters; one chuck with four independent dogs, each having 
three steps and capable of being reversed to hold circular 
work securely. A shortcoming of most dogs is that they 
will not readily catch small work, say of 14-in. diameter. 
In Fig. 4 is shown an attachment which will be found 
useful in this connection, Anyone wishing to use it 
should make a wooden pattern a neat fit for the dog and 
get four forged off it in tool steel. True up one flat 
surface of the forgings and fit them to the dogs. Make 
sure when boring the holes and fitting the pins that the 
strain in screwing up the job will not come on the set- 
pins; the set-pins will last better if they are also made 
of tool steel. After the forgings have been fitted to 
the dogs, true up the sides of the V-shaped portion un- 
til the four points meet in the center of the plate. The 
dogs are lying in a true circle, and the sides of the V- 
shaped portions form true radii of a circle. The front 
faces of the segments may be faced up with the chuck 
running on the lathe spindle. The V-shaped portions 
should not come to absolute points, but be left about 
ta in. wide. A small rack, consisting of a piece of 14-in 
plate with four tapped holes to take the set-pjns, is de- 
sirable to hold Pins and segments when not in use. 


A Few Specrazt DEVICES 


There should also be supplied one drill chuck which will 
hold the drills supplied to the ship (this may be one of 
the numerous small self-centering grip chucks or a chuck 
with a plain parallel hole, say 3% in. in diameter, if the 
drills are, as is very common, forged from 5-in. round 
tool-steel bar) ; one fixed stay, which can be bolted down 
to the lathe shears; one running stay, which can be at- 
tached to the saddle (those with adjustable metal dogs 
are more useful than those requiring the fitting of 
Various-sized wooden blocks) ; one hand rest for wood- 
turning tools, 

Fig. 5 shows the lathe centers required: Two ordi- 
nary pointed centers, one ordinary pointed center with 
end of reduced diameter for small work, one cutting 
center, two or more driving centers for wood-turning, 
one hollow center (optional). A list of tools is given of 
the ordinary form, ¥y-in. or 5£-in. square-section common 
tool steel, this steel being selected as the many special 
self-hardening steels require an experienced toolsmith 
to deal with them. While tools made of such steel could 
be dressed ashore, there is always the possibility of their 
getting broken when away from port. 
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The tool list comprises three ball-point roughing tools— 
two for iron, one for brass; two right-hand side-cutting 
toolse—one for iron, one for brass ; two left-hand side-cut- 


screw-cutting tools—one 
medium, one small and both to be dressed as right-hand 


five inside 
tools, to correspond with outside screw-cutting tools, the 


one drill holder suitable for fixing in the tool rest should 
be provided, and there should be a set of inside and out- 
slide combs, 


FINISHING Toots PRINCIPALLY UseEp 


Other tools may be added from time to time as may be 
required, but with the foregoing outfit any ordinary job 


ship’s use, it should be remembered that they will be 
principally used for light duty—that is, taking a light cut 


should be cut well back, so that there may be as small a 
Fig. 6 shows a ball- 
point roughing-tool A as used in the shop; B is a similar 
tool for light duty in a ship’s lathe. It will be noticed 
that the surface to be ground @ when the tool requires 
sharpening is only about one-third in tool B of what it is 
in tool A. 

For shipwork a drilling machine that wil] bore holes 
from yy in. up to 1¥% in. is required, and it must there- 
fore have the range of speeds and power required for 
such sizes. It will not matter if the speed is not quite 
so high as boring a hole of vy in. permits, but it must 
be able to revolve slowly enough and have the requisite 
power and rigidity for the 1¥%-in. hole. A speed rang- 
ing from 30 revolutions per inch to 300 revolutions per 
inch per minute should be obtainable. When space can 
be had, a useful type of machine is the one which has 
the drilling spindle and its driving and feed gear mounted 
on a short cast-iron pedestal or column, a double bracket 
capable of swinging round, being raised or lowered and 
clamped in position on the column. One end of the 
bracket supports a round table capable of revolving on 
its axis and of being clamped; the other end consists of 
small shears, on which slides a parallel vise. This is a 
well-known type of machine, familiar to all engineers and 
made by practically all the well-known tool makers. It 
has the further advantage that the brackets, when swung 
at right angles to the spindle, leave the floor space clear 
for putting any extra-large job under the spindle. 


Devices For Saving SPACE 


When space is not available, various modifications can 
be made. Thus instead of a double-swing bracket a single 
one can be used, allowing the machine to go close against 
a bulkhead or the ship’s side, when the flat revolving 
table should be retained and a parallel vise supplied, 
which can be bolted on top of the table. The advantage 
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of the vise fitted on the shears is the clearance which is 
available under the vise, the limit to the length of the 
work which may be held being the floor underneath. A 
ship’s frame can be utilized instead of the cast-iron 
column, the drilling spindle and its gears being secured to 
the frame at a suitable height. The table could consist of 
an ordinary good-sized cast-iron knee plate, capable of 
being bolted to the frame at various heights or of being 
removed to allow the job to sit upon the floor. A parallel 
vise should be supplied, which will be suitable to attach 
to the table. Fig. 7 is a rough sketch of a drilling ma- 
chine attached to the ship’s frames; in both instances all 
driving, feed gear, etc., are omitted. 


THE Forms oF Drituts USED 


The drills for the machine are the next consideration. 
Should they be twist, flute or common? Should they have 
parallel round shanks, taper round shanks or taper square 
shanks? The ideal would be to have two complete sets 
of drills—the twist or flute for use in the machines and 
the common drills for use in the ratchets or machines. 
Failing this, choice must be made of the one kind for all 
purposes. The drill which can be most easily made, re- 
paired and ground is.the common drill forged from plain 
- 5g-in. round-bar tool steel, with a flat at the one end to 
take the point of the set-pin, Fig. 8. The sockets of the 
ship’s ratchets should suit this or a loose socket with 
square tapered male end, Fig. 9, and round 54-in. parallel 
female end be supplied. Such sockets are not very diffi- 
cult to make, and two or three of various lengths are most 
useful for ratchet work and will often save a lot of time 
being spent in hunting up and fixing packing. The set- 
pins for these sockets should be of tool steel, with the 
cheese points slightly tempered, each socket having two 
set-pins—one with a square head, the other of a grub- 
screw shape. The latter is only for use when there is not 
clearance room for the one with the square head. If flute 
or twist drills are to be supplied, the flute shape will be 
the more useful. They are more easily ground, and they 
are more efficient for use in reaming out a hole parallel 
and true to size, at which class of work a twist drill has a 
great tendency to draw itself into the work, seize and 
snap. In attempting to ream a hole with a twist drill it 
usually pays to plug up the original hole first with hard- 
wood or brass. . 


Drivy Sizes GENERALLY REQUIRED 


The sizes of drills should range at least from -§; in. to 
11% in., advancing by +, in., with four extra drills for 
$g-in., ¥-in., 54-in. and %-in. tapping sizes and one good 
large countersink point, making 27 drills in all. It would 
be better still if the sizes ranged from 7's In. to 1 in. by 
wy in. and from 1 in. to 114 in. by 3 in., with counter- 
sink point, making 36 drills in all. There remains the 
question of sizes smaller than 4, in. For this purpose a 
good method is to have them forged from qig-in., y-in. 
and ¥-in. square tool-steel rod, a short length, say 2 ft. 
of each size, being also supplied to provide for any break- 
age or odd-length drill that may be required. Steel rod 
of this size and section requires the minimum of forg- 
ing, and the square section provides a most efficient grip 
for the ordinary shark-jaw chuck with which the Amer- 
ican brace is usually fitted. For use in the power-driven 
drilling machine a chuck should be supplied. A useful 
chuck for the drilling machine and lathe can be made 
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by making a male part, as shown in Fig. 10, to suit the 
shark Jaws and outer nut removed from either the Amer- 
ican or the wood brace. . 

Why, it may be asked, should the engine room of a 
modern ship—a space full of intricate machinery—have 
placed in it a dirty, inefficient, manual-power grindstone? 
The most suitable grinder for a ship should open Up some 
discussion and suggestion from those who have expert 
knowledge of the subject. A machine with a 12-in, to 
I-t-in. by 114-in. wet wheel on one end of the spindle 
and a similar-sized emery facer on the other end, with 
suitable rests, etc., should prove a useful and satisfactory 
machine for ship use. Ar. attachment should be sup- 
plied for grinding twist or flute drills. Those who have 
to contend with the old-fashioned grindstone will find the 
expedient of getting an emery wheel and using it in the 
lathe a welcome help. A sketch of such a wheel fitted 
on a suitable spindle to fit the drill chuck is given in 
Fig. 11. In ordering a wheel for this purpose get as large 
a diameter wheel as the lathe will accommodate with 
the gap in place, in order to get a good peripheral speed: 
a small wheel at the usual fastest lathe speed is not of 
much utility. It should be possible to provide a lathe 
with a sufficiently high speed for driving an efficent 
wheel of medium size, and this might be done when, for 
reasons of want of space, a grinder could not be in- 
stalled. The drawbacks to the emery wheel being used 
in the lathe are the difficulty of keeping the wheel run- 
ning true and the grit that tends to get into the spindle 
bearings and under the saddle. With due care the latter 
can be much minimized. As the spindle in Fig. Il te 
quires a special forging, a sketch is given in Fig. 1? of 
a construction that can be carried out on board ship. 
The spindle is turned out of a good-sized piece of steel, 
in order to get as large a collar as possible. The washers 
are made of 14-in. plate, one-third the diameter of the 
wheel, faced on one side sufficient for a collar and nut 
respectively and recessed on the other side in order that 
they may grip the wheel at their edges; or instead df 
recessing, @ ring of 5 in. of paper or fiber on el 
will give the same result. 


ther side 


Force ConsIDERATIONS ON Boarp SHIP 


The forge may not be, strictly speaking, @ power-driven 
tool, unless the term may be permitted if the blast 1s sup 
plied from a power-driven fan. Why it should not ' 
so is difficult to understand, as the cost would be i 
much greater than supplying the usual hand forge, ee 
which machinists on ships are doubtless familiar, e 
sibly painfully so. Seeing that the average ate 
provided with power-driven fans for the boiler er : 
it should not be a difficult matter to provide i a 
with an air pipe led to it from a convenient fan as 
The following are details of an expedient that eh 
ried out: The cyclone part of the forge was a 
and the remaining cast-iron pan and tuyere 00 a a 
were bolted down in a corner of the stokehold, Lae 
ately under a fan trunk. Some old 3-in. iron Pipe tila 
and elbows that happened to be on board were eee 
to make a connection from the bottom of the fan 5 pat 
to the tuyere. A thick asbestos millboard ee ail 
between two of the flanges, with a portion Hs ae 
cut away and one bolt left out. In the space F hich 
vided a bit of sheet iron of U-shape was inserte t forge, 
acted as a valve. The result was an excellent 
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capable of melting cast Iron, as was conclusively proved 
by the Prompt disappearance of the tuyere. Tlowever, a 
new one protected by firebrick and fireclay lasted better 
and gave most efficient service. A water-cooled tuyere 
of the usual type would of course be better still, 

Still, a coal forge is not the idea] fitting for a steamer. 
One is required that is smokeless or nearly so, able to 
be put in operation on short notice and capable of heat- 
ing up 34-in. Square tool steel to white heat in a rea- 
sonable time—say 5 min. It js seldom that any larger 
Job than this turns up on board: and if it did, it could 
probably be dealt with in one of the boiler furnaces, 

This paper has not covered the whole ground of power 
tools for a ship. There are many other tools which could 
be suggested, which would be most useful and not very 
costly, such as an arrangement for driving a hacksaw, 
a small shaping machine (both of which could be arranged 
as lathe attachments), a portable electrically driven driller 
that can be used in any part of the ship, the current 
being obtained from the nearest lamp socket, ete. It jy 
hoped that enough has been said to initiate a good dis- 
cussion, and to induce others to give details of any useful 
contrivance they may have seen or evolved, Tt is sug- 
gested that such details should refer to power-driven con- 
trivances only: otherwise so large a subject. is opened up 
as to be unwieldy. Possibly at some future time the 
author or someone else wil] take up the subject of the 
outfit of hand tools for a ship. Such an article should 
render available a large store of personal experience, both 
for the use of those who go to sea and have to use the 
tools and for those who have to do with putting a suitable 
outfit on board. 
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Making and Testing a V-Block 
By Gustave A. REMACLE 


An accurate V-block is a valuable aid in manufacturing 
precision gages. The block may be pronounced accurate 
when it proves true under the following tests: Clamping 
a ground and lapped cylindrical rod in the V, as in Fig. 
I, the ends of the rod should be tested with a good indi- 
cator, When the side of the block Ais on the surface 
plate, points B of the rod should register alike on the 
indicator. Reversing the block so that the side ( rests 
on the surface plate, points D) of the rod should register 
the same as the points B. Testing in the same manner to 
ascertain the truth of the V to the bottom of the block, 


the rod is clamped as in Five. 2 and tested at points of the 
However, as the block is often used for holding 


rod vA. 
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FIGS. 1 TO 5. DETAILS OF TESTING DEVICES FOR ACCURATE V-BLOCKS 
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cylindrical pieces on the magnetic chuck of the grinder in 
squaring the ends, the test in Fig. 3 may be applied to 
determine further the accuracy of the block by strapping 
it to the faceplate of the bench lathe, which has been care- 
fully tested for truth. The block is adjusted so that the 
point A of the rod runs true. If points B also run true, 
the block may be pronounced satisfactory for use in manu- 
facturing gages. 

An interesting feature in the making of the V-block 
was the use of the sine bar for obtaining the angle. A 
piece of ¥4-in. flat stock was sawed off to about the desired 
size and angle (45 deg.) and two sides were ground at 


FIG. 6. SET-UP FOR GRINDING THE Vv 


right angles. A gine bar was easily and accurately set 
to 45 deg. and clamped on an angle plate, to which 
the flat stock was also clamped, Fig. 4, properly located 
by the sine bar. Removing the sine bar, the third side was 
ground and later used as a master angle for obtaining the 
angle in the V. 

While the V ina job of this kind is generally machined 
in the shaper, as at l, Fig. 5, the work was accomplished 
most rapidly in the manner shown at B. In machining — 
the block it was unnecessary to disturb the head of the 
shaper. The block was inclined at the angle of 45 deg. 
by allowing it to rest upon the master piece. The set-up 
for grinding the Vis shown in Fig. 6. Both angle 
plate and master Piece are held fj rmly in place by the mag- 
netic chuck. After one gide of the V was ground, the 
block was reversed, the pin in the master Piece locating it 
at the same height and angle. The remaining side was 
xround so nearly central and true to the rest of the block 
that a minimum amount of lapping was necessary to com- 
plete the job. 

we 


The Physician in Industry 


Apart from the medica] aspect, enlightened employers 
are beginning to see clearly the value of a physician as a 
This conclusion is reached by W. W. Alex- 

ander in American Indus- 
tries, and he is also of the 
opinion that employers have 
learned to appreciate that a 
physician’s peculiar rela- 
tionship to employees as a 
friendly medical adviser en- 
.7 ables him to exert a whole- 
on an) some Influence upon their 
) mental attitude as well as 
upon their physical welfare. 
It should therefore not be 
turprising to find physicians: 
in future regularly attached 
even to small plants. 


staff member, 
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Punches and Dies for a Door- 
Hanger Carriage 


By Rospert Mawson 


SYNOPSIS—In this article are described the 
tools for the last four operations in manufac- 
turing a door-hanger carriage. This wncludes. 
countersinking in the punch press, drawing out 
metal for riveting and upsetting the drawn portion 
to fasten the two parts together, so that assembling 
as well as stamping and riveting is handled in 
these dies. A testing firture ts also shown, which 
is used to determine whether the width between 
the rollers is to the prescribed limits. 


On page 622 were illustrated some of the punches and 
dies used by the McCabe Hanger Manufacturing Co., 
New York City, in making the carriage that is part of 
the equipment on various types of door hangers. Other 
punches and dies are here given. These tools, as well 
as those shown in the previous article, are of good design 
and produce accurate results quickly. 

The first operation described in this article is counter- 
sinking. The plate is placed on the die, and the punch, 
guided through a stripper plate, is fed down to the piece 
and the operation performed. The countersinking is 
done on only one hole on a plate. The other end of 
the plate has the hole drawn out in a similar manner. 

The plates are placed in the die, shown in Fig. 8, 
located by stop surfaces at the rear and the ends. The 
punch is fed down by the press and the plate bent to 
the desired contour. Two of the plates are then placed 
together, the drawn surface around one hole being placed 
into the countersunk hole of another unit. The two 
plates are put on the die bed, shown in Fig. 8. The 
punch, which is fitted with a pilot, is placed in position 
as shown and, being fed down with the press, upsets or 


rivets the projecting metal. The operation is repeated 
at the other end of the plates, thus uniting them. The 
assembled plates are tested to see if they come within the 
prescribed limit of 0.005 in. 

These tools have been so well designed that very little 
variation is found, and practically all the pieces ar 
accepted as being correct in form and to the required 
dimensions. 

The cups and ball bearings are placed in the plates 
afterward. ‘The rollers, either steel or fiber, as the design 
demands, are assembled and riveted in position. The 
carriage is then ready for either placing in service or 
stock, as desired. 

The cups are made of pressed steel by means of punches 
and dies but it is thought that the tools shown for man- 
ufacturing the side plates are of greater interest. The 
co:y.ny also made other types of door-hanger carriages 
with the side plates of other shapes. One of these has 
the plates straight instead of being bent as described in 
this article. but this makes no material difference in the 
manufacturing methods here employed. 


ORK 
PUNCHES AND DIES USED IN MANUFACTURING A DOOR-HANGER CARRIAGE ELEMENTS, WITH THE W 
SHOWN IN POSITION ON THE DIES 


FIGS. 2 AND 2-A 
Operation—Countersinking the plate, as shown in Fig. 1. 
The blank is placed in the die, being located in a steel bushing 
in which the embossed head rests. The punch, when made to 
descend, produces the countersunk hole. 
FIG. 4-A 
Operation—Drawing the hole to the contour shown in Fig. 
38. The piece is located in a manner similar to that described 
in the previous operation, and the punch, by descending 
through the stripper, produces the desired drawn lip. 
FIGS. 6 AND 6-A 
Operation—Bending to the contour, Fig. 6. The pleces are 


ds and 
located in the die by means of the stop plates at ie “iio in 
the rear. The contour is produced by the punch & 
the illustration. 
FIGS. § AND 8-A 
Operation—Riveting two plates together plates 
assembled part illustrated in Fig. 7. One of ed pe 
Cuced up to this operation is being counters’ i». The 
other plate having the drawn lip is placed on . the plates 
punch, which is made with a pilot, is ¢ row : 
and the two are riveted together. In Fig. 9 is 7 it willl pass 
plete door-hanger carriage being tested to & 
under the required limits. 
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Drilling Suggestions for 
Munition Work 
SPECIAL CorRESPONDENCE 


The manufacture of munitions of various kinds has 
brought out many interesting problems, the methods and 
results obtained in drilling being of especial interest. 
This work may be divided into two classes—the heavy 
drilling, as in shell manufacture, and the light drilling 
of the fuses and gaine tubes. 

The making of small shells, particularly the 3-in. or 
thereabouts, is handled in two ways—by using forgings 
with the hole drawn approximately to size and shape 
and by drilling from the solid. The latter method is in 
the minority, but is used in some shops and has developed 
several drilling problems. One of the difficulties was 
to secure a hole that was straight and fairly true with 
the outside. Drills and reamers have been condemned 
when in reality the trouble was in the method. 

As with most things in life, success depends upon what 
kind of start you make. The truth of the first 2 in. 
of the hole is very important. If this is straight, no 
trouble is likely to develop. For this reason the hole 
should be started with a short, stiff drill, through a fix- 
ture with a hardened bushing. Then the piece can be 
passed to the long drill and the hole finished without dif- 
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ficulty and without a guide bushing. This practice has 
the further advantage of affording a means of using up 
drills that have become too short for drilling the full 
depth of the hole, and in these days of high steel prices 
this point counts considerably. 

Many shells were rejected on account of the reamer 
not cleaning out the hole at the bottom, the reason being 
that the drilled hole was off center, as is shown some- 
what exaggerated in Fig. 1. The reamer in trying to cut 
straight would clean out only part of the hole, leaving 
@ portion of one side Tough as it came from the drill. 


Actua. Drituing PERFORMANCES 


One large shell shop, well equipped with heavy ma- 
chinery, is drilling holes “ra in. in diameter at the rate 
of 166 r.p.m., or 90 ft. per min., with a feed of 0.024 
i. per revolution. These shells are 20- to 25-point car- 
bon, and a hole 8 in, deep is obtained in 2 min. Lighter 
drilling machines will not stand this feed, and in some 
cases they will not give the desired speeds. 

In another shop on slightly smaller work 134-in. holes 


- are drilled at 146 ™P-m., or 65 ft. per min., with a feed 


of 0.018 in. per revolution. These shells are harder and 
take about 3 min. each. A good working average for 
He of this size would be 150 r.p.m. with 0.018-in. 
eed. 

Best results are obtained by heating the cutting com- 
pound to about 150 deg. F. before starting to drill, The 
drills for this work have to be tempered harder than for 
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ordinary work, and they are tougher (and so less likely 
to break) when warmed up to 150 deg. After they have 
drilled a few holes, the heat of drilling keeps the lubri- 
cant warm enough. 

In drilling small holes speed is the main Tequisite, to 
which may be added sensitiveness in the spindle, so that 
the operator can feel the cut. Drilling the small holes in 
the gaine tube with No. 68 or 69 drills was difficult unti] 
high speeds were used. N ow that this hole has been ep- 
larged to 54; in. the problem is not go difficult, although 
that is not a very large drill. 


SuccEss IN Dritying Sma. Howes 


Special machines have been made in many cases, where- 
by the work and the drill revolve in opposite directions, 
Others, with equal experience, advocate the less compli- 
cated method of revolving only the drill in a simple 
Machine. One successful fuse maker has used simple 
drilling heads, Fig. 2, holding the work in V-blocks. The 
spindle A is of 14-in. or ¥g-in. drill rod, ground and 
polished. It is mounted in a head with two bearings 
B, this being a heavy iron casting, and the holes are 
drilled and reamed straight and true, The bearing 
should be six diameters long. 

The drill is held in the end of the spindle by a small 
screw D, a similar screw F being put in at the opposite 
side for balancing, as perfect balance is essential. The 
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FIG. 2, SIMPLE AND CHEAP DRILLING RIG FOR 
SMALL HOLES IN GAINE TUBES 


pulley F is small—about 34 in,—and the spindle is driven 
by a rubber band ly in. wide. The button G is loose on 
the spindle and allows the operator, usually a girl, to is 
the cut of the drill perfectly. The head must be heat) to 
absorb vibration and to take care of heat, very litle = 
brication being used and a light oil of high quality being 
necessary. ae 

The girl wipes the drill with a brush dipped in 
oil, clears away the chips and lubricates the drill af 
same time. When sharp, the drill rolls tiny ol aes 
of the hole; when dull, it is restored by stoning, a 
care to keep the center sharp. The spindle is 20 a 
tive that the slightest dullness is easily detected, Ae 
also prevents snapping the drills, many ane ia 
being drilled with no breakage. One No. 69 drill t a 
had been used for 2,300 holes, each 7’g in. long, ¥4 
fine condition and good for many more. 

& 

Invar and Related Nickel Steels—The Bureau of ares 
Department of Commerce, proposes to issue & series esting 
culars of information on the properties of the more hh the 
or technically important metals and alloys. The aie alloy 
series, describing the properties of the LO Ee ihe mag: 
Invar and other nickel steels, has been published. e given 
netic, electrical, thermal and mechanical properties 3° 
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4 ements © 
with numerous illustrations, together with A aais 
cerning microstructure, constitution and app 
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Forge Shop at Na 
Pear] Harbor, 


ST 


By J. A. Furer* 


SY NOPSIS—The forge shop at the new naval 
station, Pearl Harbor, is a steel structure 200 ft. 
long by 100 ft. wide, consisting of a main bay 50 
ft. wide and two side bays each 2.5 ft. wide. The 
height of the main bay under the 15-ton traveling 
crane 1s 31 ft. 9 in.: and of the side bays under the 
roof-truss chord, 15 ft. 8 in. The building has 
three open sides. This unusual feature in the con- 
struction of a shop building was rendered possible 
by the remarkably favorable climatic conditions at 
Pearl Harbor. Only the north side of the shop is 
closed—this to a height of 12 ft—so as to break 
the force of the wind wh ich blows almost constantly 
from that direction and to protect the oil fires 
from the strong hreeze. 


The naval station is located on the leeward side of 
the Island of Oahu. A mountain range on the windward 
side of the island Precipitates the moisture carried by the 
northeast trade winds before they reach Pearl Harhor. 
It therefore seldom rains at the naval station, except in 


8 z 


FIG. 1. 


times of southerly storms. Bad weather from that direc- 
tion is, however, Infrequent and not of long duration. 

As the Hawaiian Islands are situated in the tropics, 
sides for the buildings are not necessary to make them 
habitable in winter. Although the climate of the islands 
is described as tropical, it is nevertheless remarkably 
cool at Pearl Harbor even during the summer months, 
The range in temperature is in fact so unusual that it is 
worth mentioning. 

The maximum temperature during 1914 was 86 deg. 
F. This temperature was registered only a few hours 
during the month of August. The usual maximum at 
the middle of the day in the summer months is 82 or 
83 deg. F. By comparison many of the large cities in 
the northern part of the United States are more tropical 
in summer than Pearl Harbor, 

The only objections to open sides for the buildings at 
Pearl Harbor are the occasional southerly rainstorms 


*Naval constructor. 
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already mentioned and the dust 


trade winds. 
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val Station, 
Hawaii 


the advantages of 


and better ventilation resulting from this 


construction. Buildings in which more delicate tools are 


MONTHLY TEMPERATURE 
THREE YEARS AT 


AVERAGES 
THE 
PEARL HARB 


FOR 


THE PAST 
NAVAL STATION, 


Month 1912, Deg. F. 1913, Deg. F. 1914, Deg. F. 
January .............. 70.0 71.8 69.1 
February ee at ees 69.8 70.4 71.4 

BPO eiewiS Saclea ce da, 71.4 72.2 70.9 
ADP seks ncn 8 73.3 72.8 72.5 

nad SOE eC re ee 74.3 74.8 74.3 
DUNG Sie nce ce 75.3 76.2 76.6 
DUNS, eaten ge 76.4 77.4 78.2 
August 1.0.0 78.1 78.2 79.2 
September |... 017° °1" 76.8 78.2 78.7 
October 1... 000170717! 75.2 77.6 77.7 
November ...777 °° 77" 74.7 74.6 75.0 
December |.) 11/77 °77" 72.4 74.0 72.6 


housed, such as the machine 
working shop, are inclosed, 


outside of working hours th 


buildings are fitted with Wir 


shop, pattern shop and wood- 
In order to prevent pilfering 
e forge shop and other Open 


e-mesh sides. 


The usual smithing work will be done in this shop 
and also the plate and angle furnace work that at ship- 


yards is ordinarily carried 
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GENERAL ARRANGEMENT OF FORGE SHOP 


on in a separate building, 
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The advantages of combining the latter class of work with 
that ordinarily done in a forge shop are obvious, as the 


trades are allied and lend tl 
by one foreman. 
such as blowers, Pipe lines, 
having the angle smiths also 


Moreover, 


iemselves well to supervision 
duplications of equipment, 
cranes, etc., are avoided by 
in the forge shop. The plate 


and angle furnaces are located at one end of the shop, as 


will be seen from the layout 
Only the working ends 
roof of the 
the parts of the furnaces 
ing, 80 as to protect the 
rains. 


th 


All the furnaces and forges 
burners and collateral equipment 
made by the Government. The burners 


installation was 


are of the combination type, 


30 Ib. for atomizing the oi 


plan of the building, Fig. 1. 


of these furnaces are under the 
shop. Corrugated-iron hoods are fitted over 


at project beyond the build- 


brickwork from the occasional] 
In Fig. 2 the outside of the building is shown. 


are oil burning. The 
were purchased, and the 


using air at a pressure of 
I and low-pressure air at 6 


oz. for combustion. The blowers and pumps are installed 
in one corner of the shop and are illustrated in Fig. 3. 
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The outfit consists of a blower having a capacity of 
7,500 cu.ft. of air per minute, driven by a 50-hp. motor— 
two rotary pressure pumps each driven by a 2-hp. motor 
delivering oil at 30 lb. pressure—and a small individually 
driven air compressor for providing the atomizing air. 
Only one pump is actually in service at a time for de- 
livering oil to the distribution system. The duplicate 
is provided as a relief in case of breakdown or choking of 
the working pump. An air receiver is installed in the 
compressed-air line, to equalize the pressure in the main 
and to separate the entrained moisture. 

The most satisfactory combustion results are obtained 
by keeping the air pressure on the atomizing line the same 
or slightly higher than the oil pressure—in this case 
approximately 30 Ib. If the air pressure is allowed to 


FIGS. 2 T 


Fig. ae of forge shop from outside. Fig. 3—Blower 
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fall below the oil pressure, the oil is apt to be forced 
into the high-pressure line by way of the burners, 

Various methods of leading the blast and oil piping 
to the forges and furnaces were considered. A concrete 
conduit of sufficient size to accommodate all the Pipe lines 
was finally adopted as providing the most satisfactory 
arrangement. .The conduit, with the pipes in place,.is 
shown in Fig. 4. Openings were left in the walls for the 
branch piping to the forges and furnaces, The top is 
covered by plates, flush with the floor, thus providing 
ready access to the piping. 

This conduit runs along two sides and across one end 
of the shop. It contains the low-pressure blast main, 
the high-pressure air line, the oil main and a steam pipe, 
close to the oi) pipe, for heating purposes. This was 


nee 


a wee 


ORGE SHOP 


ondult. 
Fig. 4—Concrete- pipe ai fressine 


Fig. 5—Split-tile c and oil-pump equipment. 
eaulpinenc. Fig. hale eich td eect eiaeeln piping beyond the concrete conduit. Fig. 6—Hand forge ay g—Plate an 
angle furnaces & and power forging machines. Fig. 8—Steam hydraulic forging press. Fig. 
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FIG. 10. PIPE CONDUIT, SHOWING OPENINGS FOR 
BRANCHES TO FORGES AND FURNACES 


found to be a desirable part of the equipment, because 
the oil used is of the heavy California variety and must 
be brought to a temperature of about 130 deg. F., if 
entirely satisfactory combustion is to be obtained. The 
improvement in combustion when using warm thin oil as 
against cold thick oil is particularly noticeable at the 
open forge burners, 

The oil and the steam lines form a complete loop around 
the shop. Oil in excess: of what is consumed at the 
burners is pumped back into the loop and is kept from 
returning to the supply main by check valves, The oil 
consumption is measured by a meter in the supply main. 
The oil and steam lines are laid in hollow split tiles 
as illustrated in Fig. 5, where these lines cross the far 
end of the shop to complete the loop. 

The blast piping is made of galvanized sheet steel 
ranging in thickness from 20 gage to 24 gage, depending 
on the diameter of the Pipes. Such light metal could 
hardly have been used had the main been buried or in- 
stalled overhead in accordance with customary practice. 
The joints in the blast piping were made tight by wrap- 
ping them with canvas soaked in red lead. The pipes 
were also given a heavy coat of asphaltum after having 
been placed in the conduit. While the first cost of this 
installation may be somewhat higher than the construc- 
tion usually adopted, the upkeep cost should be small. 


Russia’s Induatrial Requirementa— After agricultural ma- 
chinery and farming implements, Russia's Sreatest needs, 
according to “American Industries,” are machinery in general, 
industrial machinery, both hand and power, machine tools and 


electric motors, fronmongery, files, saws and cutlery. All 
sorts of hardware are needed, including tin-plate, enameled 
ware and all kinds of sheet-iron manufactures. Excluding the 
trade in munitions, the buying done by direct purchases here 
is Insignificant tn comparison with the enormous sales now 
effected by American representatives and 8alesmen now in 
Russia. 


EEE a 
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Safety I nstructions for Guidance 
of Machine Operators 


By C. B. HAaYWarp 


Many different plans have been worked out by various 
employers of labor to inculcate individual care and 
thoughtfulness amonz workmen in matters of safety for 
themselves or their neighbors. It is realized by all in- 
terested in the safety movement that, in order to blot 
out many of the trivial accidents, especially around ma- 
chinery, it is necessary to make the employee think of 
safety and avoid dangerous points and practices. Hence, 
we try to get at the root of the trouble and, instead of 
caging a machine and endeavoring to operate it from 
the outside, give to the operator personal instructions in 
safety. He has always been taught the requirements 
needed to turn the wheel and five out the product. Now 
we are adding another important phase—get ont the 
work, but do it safely. 

When a new man is introduced to an unfamiliar piece 
of mechanism, he is apt to give more thought to the 


FIG. 1. CIRCULAR SAW 


production than to the safe procedure. He will listen 
to the foreman’s discourse on what to do and what not 
to do and then start to work, forgetting safety in his 
endeavors to satisfy the “boss” as to his efficiency. It 
is in this way that some, if not all, of the cautions that 
go with the first lessons arc forgotten until an accident 
occurs, 

The views and text herewith present a method of 
pointing out to the workmen the dangers connected with 
the machines. This way of presenting the subject has 
a tendency to keep the matter of safety ever before them. 
It is a descriptive method of educating employees in 
the importance of caution and personal responsibility 
in the prevention of accidents and ought to leave a last- 
ing impression, causing each man to think and act with 
careful consideration for his own and others’ safety. 

These illustrations and worded cautions give only an 
example of what may be done with all types of machinery 
in use in any industry. The drawings are made by out- 
lining a sepia photograph and then washing the silver 
coating of the photograph off with a bichloride of mer- 
cury solution. This leaves the paper white with only 
the india ink outline and from this the ordinary zine cut 
is made. 
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The warning paragraphs in connection with the illus- 


tration of the circular saw are as follows: 

Torn parts or loose ends of wearing apparel should not 
be worn by employees while working around moving ma- 
chinery. 

Before oiling or cleaning machine and before adjusting 
any part of machine, shut off all power and wait until moving 
parts come to a standstill. 

Keep hands away from revolving saw (2). 

Always wear leather protection apron when using saw. 

Do not push work away from back of saw with fingers— 
use stick. 

Before removing work from table (3), 
beyond back of saw. 

When sawing narrow Stock, always use stick. 

Where practicable, do- not stand directly in line of re- 
volving saw. 

All guards should be kept in place. 

Treat all uncovered Sears as being dangerous. 

Shut off power when it is necessary to put any belts on 
pulleys with hands. 

When sawing lumber, keep straight edge of lumber against 
guide (4). 

Be careful at all times not 
low-workmen to accidents, 

Report all dangerous conditions to the foreman. 

All injuries, however Slight, should be cared for imme. 
diately, to prevent infection. 


be sure to Push it 


to expose yourself or your fel- 


JA 


sass Ne 
via 
FIG. 2. PUNCH PRESS 


The text accompanying the view of the punch press 
Tepeats the general cautions already given and adds some 
especially needed in the operation of this machine: 


is working on or about machine, be- 


Path of punch (3 S 
treadle (4) is operated by the foot. punen (3) when 


Shut off bower when it is ne 
cessa : 
pulleys with hands. ry to put any belts 


All guards should be kept in Place. 
Treat al) uncovered Sears ag being dangerous. 


When putting work into die (5), k 
» Keep mind 
Operation and foot off treadle (4), 4 and eyes on the 


on 
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Do not adjust 
in motion. 

Be careful at all times not to expose yourself or your fe]. 
low-workmen to accidents, 

Report all dangerous conditions to the foreman, 

All injuries, however slight, should be cared for immedi. 
ately, to prevent infection. 


punch (3) or die (5) while flywhee} (2) is 


¥ 
Punching Channel Sides 


To punch holes in the bottoms of structural-iron chan- 
nels is easy, but to punch holes in the sides is not s0 simple. 
As a rule, these holes are drilled; but if many parts are 
used and the channels are not too large, punching is much 
quicker. The Standard Dry Kiln Co., Indianapolis, Ind, 


requires a large number of short pieces of channel iron for 


PUNCHING HOLES IN CHANNEL SIDES 


making small trucks. Holes in the sides of these pieces 
are punched out in a press fitted as illustrated. 

The die block is shown at 4. This is so made that the 
lower side of the channel will fit in under its edge. The 
die may be seen at B. The channel is shoved in through 
the opening until it is in the correct position for the hole. 
The lever C is then pulled down. It operates a lever at the 
back and forces a pin in toward the channel, pressing 
It firmly to the die block. By pushing up on the lever 
the channel jg released and may be shoved along or Te- 
moved altogether. The hole punched in this particular 
piece is indicated at D. 

& 
In a South American Office 

A Northern salesman was in the office of a South Amer- 
ican business man and was waiting for an earlier ai 
to finish his interview. From the place where the eal 
Visitor was sitting, the desk of the South American a 
in view. Sudden] ¥ a small panel behind this desk, but! 
view of both visitors, glowed with the words Sea breré 
Translated, the legend is, “Be brief.” esi 

Shortly after this little occurrence the first visitor : 
and the North American was ushered to the desk of . 
man upon whom he had called. Following the usual = 
dial greetings, the Northerner laughingly said to the oh 
who was receiving him, “Please don’t light that 
me.” The South American then explained that he nach 
push button concealed under his desk and cane 
of his foot, so that a polite warning could be fas : a 
the benefit of the caller who was outstaving his ve 
Perhaps a similar device might be a time-saver €lse¥ 


. 
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Machine-Too] Industry 


SPECIAL CORRESPONDENCE 


tool industry of Germany was prostrated, owing 

Later on came 
an enormous demand for machines to produce 
many workmen had 
been mobilized. Women were then taken into the 
mach ine-too] building shops. All stocks of partly 
butit’ machines and parts have long since been 
erhausted, Today, plans are being made for the 
rebuilding of foreign trade when the war ends, 
The solutions of the problems hare been largely 
due to the control of the industry exercised by 
the Ministry of War through two committees— 
One for war raw matertal, the other for industry, 
All distribution of material and product and the 
direction of the manufacturing capacity are in the 
hands of these comm iL lees, 


The Interruption of the commercial and economic 
intercourse between Germany and other countries did 
not take place at the beginning of the War, but was 
the result of a slow development. that gave the German 
manufacturer time to accommodate his work to the 
rew conditions. Further, the commercial isolation of 
Germany is not entirely the result. of the so-called 
British blockade, but is also due to a self-imposed 
restraint having as its final object the withholding of 
Zoods necessary for the conduct of the war. So one 
of the first steps taken by the German Government after 
the declaration of war was an edict, published on Aug. 3, 
1914, prohibiting the exportation of all goods and wares 
necessary for the defense of. the country, or likely to 
be of assistance to the enemy. This edict, general in 
its first wording and merely intended to stop commercial 
Intercourse for the first davs of the war when all Europe 
Was preparing for the ensuing great struggle, was soon 
followed by more explicit orders. Machines of all descrip- 
tions were included in the list of those goods not to be 
exported without. special permission; but not all classes 
of metal-working machines Were originally excluded from 
foreign trade, although most classes of machine tools 
were covered by the genera] description, “necessary for 
the defense of the country.” 


INITIAL SURPLUS OF Propuction 


Germany until then had exported yearly about $20,- 
000,000 worth of metal-working machines of all kinds, 
While the import value given in the statistics of the 
Government was only $2,000,000. As it has been shown, 
however, that the estimated value of. the imports of 
machine tools into Germany is much too low, one may 
take it that the real commercial value of those machines 
was some $5,000,000 to $6,000,000. Even s0, there 
cemains the fact that Germany, being a machine-tool 
‘porting country, had left at the beginning of the war 
an uncalled-for yearly productive capacity of at least 
314,000,000 worth of machine tools. 


Was therefore a surplus of production. 
until it found its solution in 
the natural Progress of events. Outside of a few men 
who were especially able to judge the Importance of the 
struggle, most people in Europe 


This difficulty 


stock for an output far above the needs of Germany’s 
Own consumption and manufacturers were rather inclined 
to complain about the orders curtailing their export 
business. Losses occurred during the first months of 
the war, and the Association of Machine-Too] Manu- 
facturers, at its first meeting after the declaration of 
War—carly in 1915—complained mostly about the accu- 
Inulation of half-finished stock that could not be sold, 
while the manufacturers seemed to be unable to finish 
it, owing to lack of labor, 

A great number of the machine-tool plants of Germany 
belong to the nuddle-sized industries, having a compara- 
tively small number of workmen, Unfortunately, just 
those smaller plants were most hurt in the beginning, 


all those plants of medium size lying outside the congested 
industrial districts of Germany had a better chance of 
securing experienced labor than those in the so-called 
industrial districts, This fact proves again the correct- 
ness of the rule that, generally speaking, industrial 
decentralization will be more elastic in times of need than 
the accumulation of large industries in over-populated 
industrial centers, 


CHANGES Wrovugut py THE War 


With the Progress of the war and the realization of 
Its possible long duration, reorganization began to take 
place. Some of the smaller plants ceased to operate 
entirely; others changed over to the manufacture of 
more important goods than those made before the war, 
allowing a redistribution of labor, which brought about 
a fair solution of the labor problem. 

As we are now in the midst of the event itself, when 
the economic forces created by the war have not run 
their full course and new developments have to be 
expected, it is of course extremely difficult to give 
anything like a complete and coherent picture of all that 
happened. From the mass of information and experiences 
collected from time to time only certain tendencies seem 
to stand out, and it is practically impossible to concen- 
trate the whole into anything like a system of industrial 
organization directed by one will. Much had to be done 
according to circumstances and convenience, and it must 
be left to the observer to extricate all those movements 
especially descriptive of the situation as a whole. 

Therefore, in discussing the question of labor in the 
German machine-too] industry during the first 18 months 


ce ee 
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of the war no hard and fast rules can be laid down. 
The individual manufacturer had to deal with the local 
problem as it arose, and the solution has not been uniform. 
Excluding from the inquiry all those plants which either 
veased to work or changed over to other fields of produc- 
tion, it appears that during the first months of the war 
the lack of labor in all the larger machine-tool plants 
uf Germany had rather a beneficial influence, as it 
relieved the owners of the necessity of dismissing work- 
men. This step would otherwise have been unavoidable, 
owing to the disarrangement of the foreign trade. Later, 
when conditions began to change, the industry had to 
accommodate itself to the lack of man-labor, and several 
of the largest metal-working plants of Germany resorted 
to the expedient of hiring women. The actual figures of 
the woman-labor employed in the production of machine 
tools cannot be given now, but they are certainly very 
large; and it is only too possible that woman-labor will 
have gained more than a casual foothold in this industry. 
The employment of woman-labor seems to have been 
particularly large in the more populated industrial 
districts, as in the Rhineland. Here, the necessity of 
finding labor, as well as the need of furnishing employ- 
ment so as to eliminate as much as possible the effects 
of the war upon the poorer classes, assisted very much 
in this development. 

Later in the war the industrial conditions in the 
machine-tool building industry in Germany began to 
settle down to a routine. It would be incorrect to say 
that they became normal, but a state of normality was 
reached by a natural process of accommodation to cireum- 
stances and by becoming familiar with the conditions 
of war and the limitations it imposed upon German 
cconomie life. 

Germany in the meantime had become a_ fortress 
surrounded by enemies, with few means of communica- 
tion with the outside world. German economic life 
therefore was thrown back on its own resources. Out 
of the common danger and privation there sprang a 
hew sense of entity and common purpose, which was 
ably directed by the Government. It is quite natural 
that the German machine-tool industry could not separate 
itself from this uniformity, but that, on the contrary, 
it had to become a subservient and important part of 
it. While the powers on the outside of the ring were 
able to replenish their diminishing stocks of industrial 
material by buying abroad, Germany was prevented from 
doing so; and its industry had to take up the battle, 
hacked solely by the resources existing in Germany, 
Austria and the Balkans or that had been preserved 
during the first months of the struggle. Not only did 
the German machine-tool industry have to supply the 
ereat number of machines wanted owing to the expansion 
of the internal activity, but part of its energy was directed 
into other channels—mostly in the manufacture of war 
material, such. as ammunition, guns, ete. 


SIGNIFICANCE OF CHANGE OF INDUSTRIAL PurRPOsE 


It is difficult to understand the significance of this 
great change of industrial purpose in Germany and its 
effect upon the German machine-tool industry without 
understanding as well the forces that brought it about. 
Thirteen per cent. of all the imports into Germany had 
consisted of manufactured goods, while 63 per cent. of 
the exports were manufactured articles, With the cessa- 
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tion of the exports, therefore, there was set free an 
enormous surplus of manufacturing energy, which only 
had to be regulated to be useful. This transformation, 
even now only partly carried through, needed time, and 
even with all the statistical data in the hands of the 
Government it could be effected only step by step, so as 
not to disarrange and endanger the industries affected. 
Certain industries, as the textile, toy making and ceramic, 
which suffered especially from the loss of exporting and 
from the reduction of labor by the mobilization, could 
not overcome the depression. In those industries women 
had taken a prominent position before the war. 

The machine business soon began to feel the lack of 
orders coming from the other industries. On the other 
hand, the decrease in the output of machines for general 
purposes began to liberate the productive energy of the 
machine builders, including the machine-tool makers, for 
the immediate and growing military needs, which came 
rapidly into prominence. Large quantities of iron and 
steel otherwise used in industrial production were now 
also free for Government purposes. 

How large this military demand has grown can only 
be guessed. It is, however, interesting to observe that 
the Verein der Eisen- und Stahlindustriellen (Association 
of Iron and Steel Industries) reports in 245 of the 
associated plants an increase of persons employed from 
417,000 during August, 1914, to 447,000 during August. 
1915. This record is probably a good guide for all the 
industries employed in defensive work. Another example 
worth mentioning is the increase of the profits of the 
Krupp works from $9,000,000 in 1914 to $22,000,000 in 
1915, which figure is especially significant if viewed 10 
connection with the higher cost of raw materials and 
production resulting from the war. 


ACTIVITY OF METAL-WorkING INDUSTRY 


The activity in the metal-working machine industry, 
which became more and more prevalent during the early 
part of 1915 and continued throughout the whole year, 
was influenced by a number of things, of which the large 
demand for machines for the armament industries ¥* 
the most outstanding. Outside of that there was ™ 
apparent tendency to replace human labor more al 
more by that of machines. Not only was this action 
necessitated by the lack of skilled labor, but the employ: 
ment of woman-labor made desirable the use of saan 
machines for all possible purposes. So it will meee 
be seen that the German machine-tool industry has 4 ‘ 
up the manufacture of certain types of sre 
machines formerly bought abroad, which may i 
materially the German machine-tool business 
home and abroad after the war. ae 

The lack of machine tools for special ala a 
much felt at the beginning of the war. Before fl He 
America supplied a large percentage of the : sa 
machines imported into Germany. Further, ee re 
and America were strong competitors i man} sia ; 
European countries, Germany furnishing the more suppl 
machines, while it fell to the lot of America - ind 
the complicated types. There is no information oe 
cate how far Germany may have been able to ™ in the 
of stocks of American machines of that class at the 
hands of German firms in neutral sae + thos 
outbreak of the war. It is, however, said ia looP- 
stocks were not large; and even if there have 
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holes through which German manufacturers were able 
to secure American machine tools for some time, this 
practice has become increasingly difficult with the progress 
of the war. Consequently, German industry has been 
well as possible with 
such machines in her 
own plants. 

To prevent Germany from spending her industrial 
strength in the beginning of the conflict and also to 


industry was 
affected by those measures in several ways, both with 
regard to the supply of raw materia] and in its own 
production. 


INDUSTRIAL DEPARTMENT OF THE MINIstrRY oF War 


formed an economic and 
industrial department of the War M inistry. Thig depart- 
ment apparently has not been copied by any of the other 


which is 
in every direction, The 
Ministry is not to apply 
Reichstag, but to issue edicts 
immediately. So there stands 
of that body, which can proceed 
Without loss of time and can enforce compliance with its 
orders. This industria] and economic department is 
divided into a number of different committees, the mem- 
bers of which have been selected from among the leading 
German experts, 

The machine-tool Industry has to deal especially with 
two of those commmittees—the War Raw- Material. Com- 
mittee and the Industria} Comittee. Bodies of the same 
sort have been formed in Austria. The working of those 
departments in their relation to the machine-too] industry 
is best explained by several] examples. As previously 
explained, it has become necessary to close the frontiers for 
the export of certain machine tools, in fact for any trade 
that might benefit the enemy. Such an arrangement, how- 
ever, might prove detrimental to the home industries if 
carried out too strictly. Relief had to be given in some 
way—mainly where it: was necessary to keep up good 
commercial relations with neutral countries, So a special 
commission was formed for the purposes of passing export 
permits to manufacturers who could prove to the depart- 
ment the necessity of such licenses. To facilitate this 
work, it was soon hecessary to form subcommittees in 
larger industrial centers, The machine-too] industry 
by those permits has been able to keep up necessary 
‘onnections. 


MACHINE Too.s AND Raw MATERIALS 


It may be mentioned that German machine tools had 
apparently been obtained through some loophole by 
manufacturers in countries at war with Germany and 
that in consequence a close observation of buyers from 
neutral countries had to be kept, which was a continual 


source of inconvenience to both the German manufacturer | 


and the bona fide neutral buyer. 
The enormous consumption of iron, steel and raw 
materials for manufacturing purposes was also felt 
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seriously in machine-too] building, and the steps taken 
to relieve the shortage are of more than 
interest. These relief steps 
Germany was able to produce sufficient steel for her own 
purposes, but there was 
other metals. A close Investigation by the War Raw- 
Materia] Committee disclosed the 
was not so much a shortage of the materials in question 
as insufticient elasticity in the existing means of distribu- 
tion. It was therefore necessary to b-ing about changes. 
Already in the war this lack of 
had been attempts 
of certain users. 


It would take too much space to cover the whole field 
of those preventive measures, but 
(for 100 kg., equivalent to 220 Ib, 
Electrolytic copper, 200 marks 
marks ($36.25); old bronze, 175 marks 
aluminum, 325 marks ($81.25) ; nickel, 
($112.50) ; antimony, 
marks ($118.75). The mark price is given 
reference to the present 
value, which wag about four marks to the dollar. 

It became evident, however, that the schedule of maxi- 
mum prices 
supplied. More serious 
£eneral disclosure of all the stocks of metals was enforced 
by a system of registration. 
included later in the list of raw materials to be reported. 
But the registration was intended not only to secure an 
unhampered supply of raw materials necessary for the 
defense of the country, but 
affecting the industrial resources of Germany. Further 
edicts made compulsory the registration of unused 
electrical and power machinery, and this system has been 
slowly extended into other fields, 


($43.75) ; 


ORGANIZATION For Scrap REcovERy 


Again, to give an example, this time from the Austrian 
system, a special Old-Iron Commission was formed to 
take charge of the scrap-iron resources of the country. 
Owners of scrap were compelled to disclose their stocks, 
which were registered and taken charge of by the com- 
mission. No removal from the holder took place and 
no interference with sales between merchants of old 
metals, as long as the stock itself was not decreased. 
But such sales had to he reported, so that the commission 
might know where stocks could be found. All trans- 
actions between the holders of the stock and consumers, 
however, must. pass through the hands of the commission, 
The same system applies to all disclosed stocks of raw 
materials held in Germany, where special holding com- 
panies have been formed for the distribution of such 
holdings to consumers. 

The registration of electrical material, machines, trans- 
formers and dynamos was ordered for a twofold purpose : 
First, it became necessary to collect as much copper as 
possible, and for this reason the committee that had in 
hand this section of the organization of German reserves 
had powers to order the destruction or reconstruction of 
the registered machines in such a way as to exclude 
the use of copper wherever possible; second, there is 
the desire not to expand unnecessarily the productive 
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energy of the electrical industry in Germany during the 
war, owing to the lack of raw material. By registering 
all unused machines, however, there are possibilities for 
employing all existing machines where there is need for 
them. A manufacturer desiring a motor for his plant 
can be put in touch with one who has a power plant, 
but is unable at present to use it. The feared shortage 
of leather for belts was overcome in a similar way. 

To facilitate the distribution of materials, a special 
organization was set up. As in the case of export 
permits, special offices distributed over Germany have 
the right to issue permits for the sale and consumption 
of raw materials, machines and so on. 


COMPENSATING FOR Economic DISARRANGEMENTS 


The industrial department of the War Ministry has 
been especially useful for the purposes of the machine- 
tool industry, As mentioned, at the beginning of the 
war the conditions seemed to be rather disadvantageous 
for the industry, and overproduction was feared by the 
manufacturers. The progress of events brought a change, 
and for some time there was every conceivable difficulty 
in filling all the incoming orders for new machines. 
The industrial department was able to spread information 
that relieved the situation, making it possible for manu- 
facturers to organize their production according to the 
needs of the market. In this connection there must 
be mentioned the Kriegswirtschafts A. G., which has 
done much to equalize demand and supply. 

It is only too natural that, during a war like the present 
one, considerable economic disarrangement must take 
Place, depressing industries of ‘one class or in one part 
of the country while bringing about excessive demands 
in others. So it becomes necessary to curtail the output 
in any certain direction, while in others an Immediate 
increase is imperative. This event has of course occurred 
in Germany, resulting in the slowing down of machinery 
of certain sorts and doubling the work of others. Very 
much as in the case of electrical machinery, steps have 
been taken to facilitate the exchange of industrial 
machines from places where not wanted to others where 
there is a demand. Machines can be registered for 
exchange, and manufacturers desiring to buy can register 
their needs. The Kriegswirtschafts A. G. has taken in 
hand the sales of machines and material found in con- 
quered territory. This applies to machine tools and 
cther kinds. 


IMPORTANCE OF MACHINE-Too, INDUSTRY 


The part played by the German machine-tool industry 
in the present struggle is a very important one. The 
war has shown that only strict codrdination of all interests 
for the benefit of the whole can obtain results in a time 
when all the known rules of ordinary economic life have 
ceased to operate. While it is therefore impossible to 


facilities. With the Progress of the war the cessation of 
foreign imports of machine tools, in combination with 
the large demands for machine tools from all the 
Industries having war orders, begins to create a contrary 
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tendency. The machine-tool industry therefore ig-¢om. 
pelled to resort to the use of woman-labor. It jg further 
called upon to construct certain Classes of machines 
formerly largely imported. To relieve the shortage in 
machine tools in certain districts, it becomes necessa 

to organize machinery to facilitate exchange and sale, 
Shortage of raw materials makes necessary changes ‘in 
constructive methods and in the employment of certain 
metals. The fact seems to be established that a modem 
war must invariably increase the demand for machine 
tools. 


Mactinge Toots AFTER THE Wap 


The fact was mentioned that the import-as well as 
the export of metal-working machines has been greatly 
curtailed, in fact almost entirely interrupted. Except for 
the small number of machines exported under special 
permits, none have left the country, and the import has 
been smal] in comparison with what it was. The-German 
statistical office has ceased to publish any foreign trade 
figures since the outbreak of the war, and the full 
history of the foreign business of Germany during the 
war most likely will never be written. So no figures 
are obtainable with regard to foreign sales of metal: 
working machines. Germany, however, has ceased to 
trouble about the export business of today. She is now 
preparing for the future, and there is no doubt that 
the machine-tool industry will try to regain at least a 
large part of the market lost. It is doubtful whether the 
industry will be able to start exporting at once after 
the cessation of hostilities. 


PROBABLE Future REQUIREMENTS 


The lack of raw material naturally has restricted 
ordinary manufacturing, and consequently only those 
machines have been constructed for which there was 
most urgent need, Further, the mobilization of al 
machine resources will have used up all the hidden 
reserves. Many a machine that had done quite satls- 
factory service before the war has been scrapped, and the 
machine-building industrics have been living from the 
fat of the prosperous years. When the war is over, It 
will take some time before the previous comfortable state 
is reached again. Consequently, there will be a Ae 
demand for machines, Many will have to be import i 
many will have to be built in German plants, a 
consequently German machine-tool builders most pa 
will prefer to supply the home market at first be ie 
entering the foreign field. On the other hand, M 
with these restrictions there must take place a ce ae 
amount of export. Stocks in the whole world have coe 
low. For a while the surplus manufactured 10 : 
United States and still under order will help to ae 
come the shortage, which, however, will become 
pronounced when normal conditions return. pee 

The German economic war committees a9 there 
precautions for that event, and for several nel 
has existed a special department for the ee by on 
of German foreign trade after the war, conducte 
of Germany’s most prominent experts. dengone 

German machine-tool construction has cruel 
considerable changes during the war. It will rer 
ing to see how those changes will ultimately a. 
sale of German-made machine-tools in foreign 
after the war. 


April 27, 1916 
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Letters from Practical Men 


Holding an Arbor in the Miller 


The illustration shows a method of securing a miller 
arbor in the taper of the spindle, thereby preventing 
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HOLDING THE ARBOR TO PREVENT TWISTING OFF 
THE TANG 


the twisting off of the tang, when it is necessary to take 
heavy cuts. 

The spindle A was removed from the machine and 
an ordinary 8-pitch right-hand U.S. F. thread cut on 
its nose. A shouldered nut B, with flats C fitted to a 
standard wrench, was employed to draw the arbor into 
the spindle hole. CHARLES G. KAELIN. 

Buffalo, N. Y. 
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Expanding Arbor 


A satisfactory arbor is made with a taper shank A 
to fit the lathe spindle and ix turned to the desired 
size at B for the work. It is splined in the usual way 
with any desired number of slots C. We have found four 
to work well. 

The draw rod D is made of soft steel fitting loosely 
in the bore and seating against the taper ZL and the 


AN EXPANDING ARBOR 


heavy spring H. The disk EF is made of soft steel and 
is about °4 in. thick, 4 in. diameter. It is threaded 
12 pitch and fits the arbor at K. There are four holes 
equally spac ‘ed around it to receive the handle G, which 
is a 34-in. rod 12 in. long. 

The ,;-in. tool-steel eal F is a driving fit through the 
hole in the draw rod D. The disk EF is screwed on and 
against the rod F, drawing the tapered end against the 
taper L. The arbor is slotted to allow the rod F to travel 
and draw the expander rod D inward. A spring forces 
the rod D out and releases the work. P. S. SMITH. 

St. Louis, Mo. 


Adapter for Spring Collets 


The adapter, Fig. 1, was designed for lathes that did not 
have a draw-collet attachment, but had the style of collet 
shown in Fig. 2. 

The body 4, Fig. 1, is made of cast iron, threaded to 
fit the nose of the spindle of a 16-in. lathe. The casting 
is screwed to the spindle and bored in position to receive 
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SPRING-COLLET ADAPTER FOR THE LATHE 


tue collet. The outer end is threaded to fit the nut B, 
which is made of machinery stecl and pack-hardened. 

In use, the nut B is screwed up against the face of the 
collet, which forces it back into the casting and against 
the taper, squeezing it down on the work. 

Of course, this contrivance was not as handy as the 
draw-collet arrangement on the modern toolroom lathes ; 
but it was verv convenient around a shop where most of 
the machines were old-timers, and it enabled us to use col- 
lets which we already had on hand. H. M. DaR.ina. 

Greenfield, Mass. 


Magnetic Screwdriver 


I arranged a Clark patent screwdriver as shown, mak- 
ing it magnetic. I drilled an }}-in. hole 4 in. long in 
the wooden handle of the screwdriver and in it placed a 
“fountain-pen flashlight” battery D, which is a little over 


A MAGNETIC SCREWDRIVER 


3 in. long by 5g in. in diameter. Previously, a 5-in. length 
of No. 22 double cotton-covered wire had been soldered 
to each pole. 

These pieces of wire must be at least 5 in. long, as it is 
necessary to sulder them on the battery with the wires 
coming through the two holes J and through the }4-1n. 
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hole. After the soldering the battery is drawn into the 
hole by the wires. Each wire is cut off, leaving about 1 in. 
projecting outside the holes J. 

One wire is soldered to the brass spring B, 1x14xqy in., 
which is held by a wooden screw C. Six layers of No. 22 
double cotton-covered wire are now wound on the front end 
of the steel nose piece. One end is soldered to the wire FE 
and the other end to the ‘¥z-in. brass washer held by the 
wooden screw C?. A wooden plug H keeps the battery in 

lace. 
‘ Normally, the spring B is not in contact with the washer 
A; but when pressed into contact with it, the current 
passes to the coil around the nose piece. As the nose piece 
is of steel, it becomes magnetized. When the blade G is 
inserted in its socket, it also becomes magnetized and will 
hold steel screws. JAMES MoINTyRre. 

Bridgeport, Conn, 
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Spring Support for Pyrometers 


The illustration shows a spring mounting for pyrome- 
ters, to counteract shocks and protect the instruments. 
Pyrometers in the black- ee, 
smith shop, while not ia eat ee 
very close to any of the os o 
large heavy steam ham- 
mers, gave a lot of 
trouble, as the operation 
of the large hammers in- 
terfered with the read- EY a 
ings. Several different Ne 
things were tried, among = 
them alternate layers of 
felt and wood. The 
method shown proved 
satisfactory, and there is 
now no quivering of the 
indicator when hammers 
are working. On top of 
the concrete base ( are a 
layer of felt, a board and 
then the springs, made 
of +5-in. round spring 
steel. These support the pyrometer and protect the 
case and the board that forms a back for the device. 

Renovo, Penn. JosePH K. Long. 


PYROMETER SPRING 
SUPPORT 
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Multiplying Lever Test 
Indicator 


The accompanying illustration shows a test indicator 
which has proved satisfactory in the toolroom. The 
working parts are simple, compact and well protected 
from dust and injury. The joints A and B give a wide 
range without additiona] change of position in the tool 


An enlarged view of the mechanism, which consists of 
two levers and a flat spring, is given. The plunger C 
moves the lever D, which Pivots at EF. This lever in turn 
moves F by means of the pin G, which is riveted to the 
lower lever and is a free fit in F. The lever F' pivots 
on the pin H, and its extremity J has been pointed 
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and bent so as to act as a pointer for the graduation. 
on the cover. A simple scheme to get the correct spacing 
for these graduations is as follows: 

Take a 2-in. micrometer and caliper the indicator a 
the points C and K. For each 0.001-in, movement of 
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_ DETAILS OF TEST INDICATOR 


C, lay out the corresponding spaces on the cover, a 
shown by J, the pointer. Lawrence E. Ousex. 
Schenectady, N a 


An Emergency Repair ona 
Stone Crusher 


The sketch shows a cast-iron adjusting nut for a stone 
crusher. The nut has two square threads per inch, sone 
of which broke off at the root. There was no extra nut 
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EMERGENCY JOB ON A STONE CRUSHER 


| 


on hand, so the damaged one was bored to the ~— 
shown at A. The original dimensions are ee F 
After the nut was bored, the shaft was aged is - 
belonged, which is in a vertical position. 7 z 
poured in the nut and around ‘the threaded aes f the 
In about six months it was necessary 0 eae the 
shaft, to get the proper size of stone going t . holes 
crusher. A new nut was on hand, so two ee break 
were drilled at C, and a punch was driven 10 Sal 
the nut. The babbitt threads were found to wee 
shape. . Wee 


Howes Cave, N. Y. 
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Adjustable Vernier Gage 


The illustration shows the combination of a vernier 
and a micrometer into one tool. To get the graduations 
accurate on the sliding rod, I inserted a scale from a 
B. & S. depth gage. I found that, after this tool is once 


AN ADJUSTABLE VERNIER GAGE 


set, its accuracy can be relied upon without the use of 
a standard test rod. It will measure from 0 to 5 in. by 
thousandths. 

This is an original idea with me, and I have one tool 
that has given good service. I should have made this 
tool to measure 6 in., but I did not have any way to 
graduate the rod, so I hit upon the idea of inserting a 
scale. Unfortunately, the scale was graduated for only 
5 in. Karu J. FENNEL. 

Davenport, Iowa. 
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Lap for Square Corners 


The illustration shows a useful lap for finishing sharp 
square female corners. I had some difficulty in getting 
good results in making molds of tool steel hardened and 
ground to sizes within a limit of 0.0002 in. 

I designed the tool shown, which proved satisfactory. 
Diamond dust, mixed with oil to sult, was applied be- 
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LAP FOR SQUARE CORNERS 


tween the two halves, which were then screwed together, 
allowing the mixture to press out between the two thin 
edges. 

In lapping, the mixture will soon appear in the cor- 
her of the work. The tool should be made of tool steel, 
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left soft and ground square on the surface grinder. The 
center should be hollow about 0.005 in., to receive the 
diamond and oil mixture. ALFRED ERIcgon. 
Chicago, Ill. 
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Jig for Drilling Cranks 


In two cranks A and B the center distances between 
the holes are the same, but the large diameter and the 
large holes vary about 7, in. in diameter. The work 
is blanked and Pierced and then placed in a jig, the 
large hole to be reamed and the small hole drilled. As 
the output is not very great, it was decided to change 
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ADJUSTABLE JIG FOR DRILLING CRANKS 


the jig used on the large crank so that it would handle 
both cranks. The illustration shows how this plan was 
carried out. 

The solid V-block is taken off and the adjustable one 
put on. The parts C are made of tool steel and beveled 
off to have the shape of a V-block. The parts C pivot 
on pins D in the slotted studs FE. The adjustment is 
made by the setscrews F, locked by the nuts G. The 
same resting blocks 17 and J are used, as well as the bush- 
ing for the small hole and the method of bringing the 
work into the V-block and holding it. Slip bushings 
are put in the jig in place of the solid one for reaming 
the large holes. M. Bass. 

Dayton, Ohio. 
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Balancing the Machines in a 
Trade-School Course 


One common error in purchasing machines for a trade- 
school machine shop is to follow the established precedent 
of buying one planer, one shaper, one universal miller, one 
upright drill, one universal] grinder and a varying number 
of lathes. This practice tends toward giving an unbal- 
anced course, because the course is made to fit the ma- 
chines. This is decidedly wrong; the machines should 
fit the course absolutely. The right thing to do is to de- 
cide the number of hours that should be devoted to each 
unit, find what relation each unit bears to the total 
number of required hours and buy enough machines to 
give an adequate balanced training to each boy. 

A trade-school course, as a matter of time economy, 
must be condensed. The training must be continually 
progressive, with very little repetition of unit training. 


732 


Classroom work infringes so much on the shop end of 
the teaching, as compared with a commercial apprentice- 
ship, that every minute of a boy’s time in the shop must 
be utilized to his advantage. To do this, the course 
must be carefully predetermined and well balanced. 

An apprentice in a machine shop generally receives 
three years of training, 52 weeks in the year, for 54 hr. 
each week, or 8,424 hr. Sometimes this total is greater, 
sometimes less. In trade-school work the hours required 
in the machine shop range from 2,000 to 4,000, accord- 
ing to the school. Some technical high schools demand 
only 250 hr. in the whole course. So it may be seen that 
this condensation of time required for the stipulated work 
must be met by well-studied methods in the presentation 
of the subjects. 

Taking into consideration the fact that in a commer- 
cial machine shop the apprentices are carefully selected 
from a number of applicants, whereas in a trade school 
the boys are generally taken as they come (dumped down 
a chute into the machine shop, so to speak), the problem 
of properly balancing a course to suit conditions has diffi- 
culties all its own. 

It makes no difference whether the boys are to spend 
each alternate week in the machine shop, cach alternate 
hour or only 114 hr. each day; the training on each 
machine should be properly proportioned. This is true 
whether the work is under the project system or mass 
production. 

Let us take a machine shop for 30 boys. It is equipped 
in the usual way with one miller, one planer, one shaper, 
one upright drill and one grinder. Let us see the number 
of hours each boy can spend on any one machine, assum- 
ing that there are 25 lathes to accommodate the pupils 
who are not assigned to these five machines mentioned and 
also assuming that 4,000 hr. are required for a complete 
course, as that seems to be the maximum number of hours 
among trade schools. In 4,000 hr. each one of the 30 boys 
must get his turn at the miller, for instance, or 13314 
hr. Now, 13314 hr. on the miller for any bov, however 
bright, is far from being sufficient, as all must admit. 
and naturally more time should be given to such work. 
This is how things stand among a great number of trade 
schools, and the condition should be corrected. The 
courses are made to fit the equipment. 

The proper way to purchase machines for a trade school 
is to come to a decision regarding the length of time 
that is going to be assigned to the different units of a 
trade and then to purchase the machines accordingly. 
This practice gives a balanced course and makes the 
machines harmonize with it. For example, many commer- 
cial machine shops divide the apprentice’s 3-yr. course 
into three months of milling, three months of planing, 
three months of shaper work, three months of grinding, 
etc.; that is, one-twelfth of the apprenticeship period is 
devoted to each of these five things. Now, if in the com- 
mercial shop experience has taught that one-twelfth of the 
boy’s time on the miller gives him a sufficient working 
knowledge of that machine to suit the demands, then it 
18 safe to accept this proportion as a beginning for use in 
the trade-school machine shop. 

If one-twelfth of the pupil’s time is set aside for mill- 
ing, each boy will receive 36624 hr. of this branch of 
the trade. In order for each one of 30 boys to get 36624 
hr. of milling, the number of millers to: be purchased 
would be found by multiplying the number of boys by the 


AMERICAN MACHINIST 


Vol. 44, No. 11 


number of hours of each unit and dividing by the numter 
of hours in the course. For instance, 30 x 366% = 
11,000 hr.; 11,000 — 4,000 = 234 millers. Buying thre 
millers, three planers, three shapers, three upright drill 
and three grinders would be a fraction over the require 
number of machines and would allow for a little futur 
growth. 

The criticism of this plan would be that it is muct 
easier for a trade school to secure lathe work than it is fo: 
it to get milling, planing, drilling and grinding, buts 
little more scouting on the part of the shop superintendent 
can accomplish the desired end. It is much better to give 
the shop superintendent a part of his time exclusively for 
the purpose of going about among the factories looking 
for their superfluous planing, milling, drilling and grin¢- 
ing than to let the pupils fail to receive sufficient training 
in five of the fundamental machines of the trade. 

The boring mill, radial drill, gear cutter, turret lathe. 
etc., should have as many hours assigned to them & 
seems proper to their local impurtance. 

As the attention of the shop instructor should k 
devoted entirely to the supervision uf the operation of the 
different machines under his charge, all such things 8 
the teaching of the lacing of belts, chipping, filing, scrap 
ing, tapping, assembling, etc., should be treated as shop 
instruction subjects under the head of classroom work. | 
fail to see where a trade-school shop with its already lin- 
ited number of hours can provide time in the shop for 
these essential things without encroaching on the hours 
set aside for the operation of machines. If left to the dis 
cretion of the machine-shop instructor, the attention given 
them might be of a haphazard nature, whereas if assigned 
a definite number of hours in a certain classroom. they 
would be given the methodical attention due their 
portance in a well-balanced course. 

Worcester, Mass. Rosert J. SPENCE. 


x 
Drill Jig for Crossholes 
in Round Stock 


The illustration shows a V-block with attachment Z 
drilling crossholes in round stock. Both the clamp - 
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DRILL JIG FOR CROSSHOLES IN ROUND 


+ B are made ai 


for the stock and the bushing holde pirrsal. 


justable. Francis J. 
Elizabeth, N. J. 
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Straight and Taper Forced 
and Shrunk Fits 


The three papers on the subject of forced and shrunk 
fits, published in Engineering News, Mar. 17, 1910, and 
in American Machinist, page 377, Vol. 42, and page 275, 
Vol. 44, are a valuable contribution to the subject of 
force fits, since they give us a much needed coérdination 
and selection of the large amount of information sup- 
plied by many experimenters, 

The alignment charts given by Professor Jenkins in 
the last two papers are clear and simple enough, but 
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FIG. 1. CAST-IRON RING FORCED ON A STEEL SHAFT 


“Fundamental! Equations for Press Fits" Published in the 
gengineering News" Mar. 17, 1910. ° 
Shrunk Fits” Published in the “American Machinist,” Vol. 42, 
page 377. “Formulas and Alignment Charts for Taper Press 
its” published in the “American Machinist,” Vol. 44, page 275. 


Note—The empirical formulas were derived from data 
corresponding to the full-line Portion only of the curves shown 


they do not readily 
between the results obtained by using the formulas for 


differ from the empirical formulas for either straight or 
taper fits. 

I have plotted in a different way the fundamental equa- 
tions and the empirical formulas derived by Professor 
Jenkins. I believe that this method is more handy and 
gives a more comprehensive idea of the relative meaning 
of the three sets of formulas. My results are shown 
graphically by means of the curves on the charts, Figs. 
1 to 4, from which it wil] be noted fhat all four combina- 
tions of cast iron and steel are covered. 
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Radial and tangential 
are plotted against both 
Outside diameter Thickness of ring 
Diameter of bore Diameter of bore 
The stresses are for a Press fit of 0.001 in. per inch of 
diameter of bore, and the forcing pressures are for 0.001- 
in. force fit and the I-in. length of fit. For any force 
fit J fora ring having an outside diameter D and a bore 
d find out to what fraction of 0.001 in. per inch of bore 
the given press fit coresponds and multiply the value of 
the stress obtained from the diagram for that fraction. 


stresses and forcing pressures 
ratios: 
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FIG. 2. CAST-IRON RING FORCED ON A CAST-IRON SHAFT 


“Fundamental! Equations for Press Fits” Published in the 
1 “Formulas for Forced and 

Shrunk Fits” Published in the “American Machinist,” Vol. 42, 
age 377. “Formulas and Alignment Charts for Taper Press 

its’’ published in the “American Machinist,” Vol. 44, page 275. 

formulas were derived from data 

corresponding to the full-line portion only of the curves shown 


The result will be the stress (tangential or radial) cor- 
responding to the press fit J. 

For example: If we have a cast-iron ring 13 in. out- 
side diameter and 5-in. bore forced on a steel shaft with 
0.003-in. force fit, we find from the diagram that for 


D = 2 = 2.6 the tangential stress for 0.001 in. per 


d 5 
inch of bore (or 0.005 in. total) is 10,200 Ib. per sq.in. 
(using the curve corresponding to the fundamental equa- 


tion). In this case the force fit per inch of bore is 
es = 0.0006 in., which means that it is only 0.6 
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of 0.001 in. per inch of bore, and the corresponding stress 
will be 10,200 « 0.6 = 6,120 lb. per sq.in. 

If we want to know what is the pressure to be used 
to force the ring on the shaft, we find that for 0.001-in. 
press fit and 1-in. length of fit we need to use 1 ton. 
In our case we have 0.003-in. force fit, and we shall need 
to use 3 tons for every inch of length of the fit (for 
every inch of width of the ring, independently of the 
length of the fitted surface that may be relieved at the 
center, always assuming that the ring is of practically 
a uniform section on all the width). 

In the case of a taper fit, if h is the taper per inch of 
length and U is the relative axial displacement of the 
ring and the shaft, the total press fit will be Uh, and 


the press fit per inch of bore will be oi Proceed also 


in this case in the same way as before, but use the proper 
curve in the diagrams shown corresponding to the equa- 
tions for taper fits. 

Professor Jenkins’ empirical formulas can be relied 
upon only between the limits found in the data that he 
investigated (between = = 1.4 and ; = 4 for taper 
fits), and the corresponding portions of the curves are 
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FIG. 3. STEEL RING FORCED ON A STEEL SHAFT 


“Fundamental Equations for Press Fits” published In the 
1 “Formulas for Forced and 
4 


page 377. Formulas and Alignment Charts for Taper Press 


shown in full lines: the remaining portions of the curves 
are shown in dotted lines. 

As I have stated before, there is no doubt that Pro- 
fessor Jenkins with his investigation has made a very 
useful contribution to the practical knowledge of forcing 
pressures that may be expected between certain limits and 
for & given class of work; but I believe that his em- 
Pirical formulas are expressed in such a form that they 
cannot be Telied upon for values of the variables outside 
of the limits of the experiments investigated, because the 
equations fail to satisfy the fundamental requirements 
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of the dimensional theory, not having all the terms of 
the same dimensions, and so the formulas cannot be 
generally correct. This is a very undesirable feature 
for any empirical formula and may lead to serious errors 
when the limits inside which it may be used are not kept 
in mind. 

If a ring having a bore d, a length DL and a section J 
is forced on a shaft with a press fit J and the pressiire 
used is P, these five quantities must be connected by some 
sort of relation, which may be symbolized by F(d, L, 
A, J, P). Applying Buckingham theorem (see “Model 
Experiments and the Forms of Empirical Equations,” 
by E. Buckingham, “Proceedings” of American Society 
of Mechanical Engineers, 1915) we find: 

wae aed 
P=ar(s, 45 
where Y is an unknown function which remains to le 
found from the experiments that Professor Jenkins has 
investigated. An equation of this form would undoubt- 
edly be correct, because all the terms of the unknom 
function are independent and dimensionless, and ve 
should not be led to the absurd results that we get when 
in the empirical formulas for straight fits (except fo: 
steel on steel) we put d = D. 
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FIG. 4. STEEL RING FORCED ON A CAST-IRON 8 in the 


” hed 
“Fundamental Equations for Press Fits” pubis ed and 
“Engineering News,” Mar. 17, 1910. “Formulas for Fors 
Shrunk Fite’ published in the “American Machinists 
age 377. “Formulas and Alignment bt dh “ 
its” published in the “American Machinist, vel 
Note—The empirical formulas were gil curves shown 
corresponding to the full-line portion only of the 


I believe that, since Professor Jenkins has se va 
a thorough study of the problem of force fits and he i. 
all the data from which he derived his empin ait 
mulas, it would be an easy matter for him to a ‘. 
his formulas in a way more consistent with the 


Md bed eos more 
sional requirements of empirical formulas a” 


a ae in 
generally correct for any value of q’ this being 8 steP 


IT. 
the direction of logical analysis. W. W. Kyrot 


Ampere, N. J. 
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Best Way To Do Certain 
Things-.A Leaf Jig 


Speaking of the best way to do certain things, the 
jig and fixture field is certainly rich in opportunity. 
One case is the leaf type of jig. Since this design of 
jig is used in all sizes for many kinds of work, remarks 
on the subject will apply to the whole field. The best 
arrangement in this jig is to have the leaf support the 
work—in other words, drill against the leaf. The bush- 
ings should be placed in the frame of the jig and the 
work should be located there, thus accurately registering 
the work with the bushings, 

The mistake often made in the design of these Jigs 
Ix to place the bushings in the leaf of the jig and sup- 
port the work in the frame. While it is possible to make 
such a jig give passable results on finished stock when 
conditions are favorable and the jig is ‘carefully ‘built 
and new, such a design is a failure when used on Pieces 
hike rough castings and drop forgings. Furthermore, if 
the size of the stock varies, the bushings will stand at an 
anzle with the drills, and the drills are likely to break. 
Or in the case of larger holes, where considerable clear- 
ance Is allowed in the bushings, either the bushings or 
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A LEAF TYPE OF JIG 


the drill will be sadly chewed up. Also as the jig grows 
old and the pin bearing holes wear, lots of work will be 
spoiled. 

The correct idea is shown in the illustration for the 
leaf type of jig. The part drilled is a flat piece, and 
it is necessary to use an equalizer in the leaf. 

Bridgeport, Conn. W. Burr Benner. 
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Cutting Off Stee) in the Lathe . 


Replying to the article on page 294 by G. A. Remacle, 
I agree with him that the causes of chattering and digging 
in of the tool are not (in any case) the cause or fault of 
the lubricant. The tool rest illustrated does not promote 
chattering. To avvid it, the circular segment for the 
height of the tool adjustment should be removed, and plain 
flat packing, as long as possible, should be substituted, as 
here shown. This change will be found to rectify to some 
extent the lack of foresight of the lathe designer, 

The article ends by saying, “And once the cut is started 
the tool should be fed in without stopping.” This remark 
is of the greatest importance. 

The height of the tool must be governed by the condi- 
tion of the main bearings and the method of holding. 
If the job is held in the chuck with the center against one 
end, the trouble ig increased. When the parting tool 
hits the work, the latter will rise exactly the amount of 
play in the main bearings and the chuck. If the tool is 
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kept constantly cutting, the Plece will stay up; but once 
the cut is allowed to ease off, the work will drop and 
chatter. Therefore, the tool should be set a trifle high, 
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TOOL ARRANGEMENT FOR REDUCING CHATTER IN 
CUTTING OFF STEEL IN THE LATHE 


according to the requirements of the job and the intelli- 
gence of the operator. ARCHIBALD Youngq. 
Luton, England. 


Paying Pupils in the Public. 
School Machine Shop 


The question of paying pupils in public-school machine 
shops has from time to time stirred the vocational schools 
in Massachusetts, and it is open to some discussion. The 
reasons for proposing this scheme are two, though they 
are to all intents and Purposes one. While these schools 
are still new and it is hardly probable that the best 
methods of conducting them have been discovered, yet 
the number of boys who really finish their allotted time 
at the school is small compared with the number that 
enter. 

In a majority of cases the reason for leaving is gener- 
ally the fact that there is a position at fair wages open, 
or else the pinch of poverty at home makes it necessary 
to take the first Job that offers. The result is the same 
in either case— Massachusetts has added another unskilled 
or semiskilled citizen to her ranks, 

In comparison, with this condition as a basis, the 
corporation school presents a much better showing, and 
in searching for the reason the fact that the apprentices 
at these schools receive wages is considered by many to 
be the chief. While it may be the principal cause, still 
there are two other very important factors that may have 
a bearing on the case. One is that the group at the 
corporation school is selected, and the other is that they 
are older boys, 16 years of age at least. Because of 
these two things they stick better and progress more 
rapidly than if they were younger and no selection was 
made. 

To overcome this difference in the length of attendance, 
it is proposed that the community supporting one of 
these schools be asked to pay the boys who attend a 
nominal sum, say $100 per year. It is believed that by 
doing this they will stimulate the boy to greater effort 
and at the same time enable him turn enough money into 
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the family exchequer to enable him to continue at the 
school and complete his course. 

While I believe that the advocates of this scheme are 
honest in their intentions, still is seems to me that they 
have not considered the other side of the case. Some 
people still feel that it is not the duty of the public to 
support trade schools, thinking that the manufacturer 
is the only beneficiary of such training and therefore he 
should pay the expense of it. There are others who feel 
that the cost of vocational education is excessive and 
that too much of a burden is placed on the taxpayers. 
Imagine then the injured state of mind that these two 
classes of people would be in if it was seriously pro- 
posed to make such payment; and too, such action would 
fail of support from the very people who now favor it. 

It would seem that we must have a very poor oppor- 
tunity to offer our boys if, after providing everything 
free of charge, we have to go down into our pockets still 
farther and pay pupils to come and partake of the 
advantages. While on the face of it the idea seems 
absurd, I have heard so much talk of it that I should 
not be surprised to hear of someone actually trying to put 
such a plan through. 

I can readily see that, if the sales account of any of 
these schools should exceed the maintenance charges, 
such money would be in excess of the amount the com- 
munity had expended, and it would then be good policy 
to take this surplus and divide it among the boys who 
had earned it. But to pay them artificial wages would 
have a very pernicious effect, similar to that which free 
textbooks and supplies have had’in framing the attitude 
this nation holds toward public property. 

Westfield, Mass. Burton A. PRINCE. 


nt 
Small-Shop Apprenticeship 


There seems to be much comment of late regarding 
the proper training of machinist apprentices. Many of 
the larger firms have originated and installed systems 
whereby the apprentice receives a standardized form of 
mechanical training and is given the opportunity to 
acquire enough technical knowledge to enable him to 
develop into a high-grade mechanic. This schooling is 
given at regular periods by skilled instructors who are 
held responsible for its success, and together with the 
shop training they receive, it must be very beneficial to 
the boys who are mechanically inclined. 

But how about the boy who undertakes to learn his 
trade in the average small shop? What encouragement 
does the average small-shop owner give his apprentice ? 
How many of them will endeavor to teach him something 
about shop mathematics, for instance? The average 
small-shop owner will not teach a boy any more than 
is absolutely necessary for him to know in order to 
perform the work on hand. It is true that the boy will 
generally have a greater variety of work to do in the 
small shop, and most small-shop owners believe that this 
opportunity should be sufficient inducement to make a 
boy select such an apprenticeship in preference to one 
in a large plant. Although he will receive a greater 
variety of work to perform, the supervision of his 
mechanical training is usually left to a busy foreman 
who is too interested in production to devote much time 
to the training of apprentices and will leave it to the 
mercy of fellow-employees who may take an interest in 
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the boys. We all know that the average emall-shop owner 
cannot afford such apprenticeship schooling as some of 
the larger plants are installing. However, he should 
endeavor to teach the boy whose previous schooling has 
been cut short enough shop mathematics to enable him 
to develop into a first-class machinist capable of working 
in any line of the business. I have seen many young 
niachinists who had served their apprenticeships in small 
shops and were really good workmen, but could not make 
ordinary change-gear calculations. Although any of 
them could read a micrometer, nine out of ten could not 
change fractions to decimals without the aid of a decimal- 
equivalent chart. The ambitious boy who has the ladder. 
climbing spirit and finds himself in such a predicament 
at the end of his apprenticeship is not yet prepared for 
his climb and must make way for the boy who has 
acquired during his apprenticeship a knowledge of shop 
mathematics and the self-confidence that accompanies 
this knowledge. | 

However, the question as to whether a boy should 
select the large plant with its apprenticeship-schooling 
system or a small one with its greater variety of work 
to offer is a rather knotty problem to answer. Such 
depends on the boy’s present education, his future plans 
and the intended employer’s record as a developer of 
machinist apprentices. The boy should know what 
percentage of the employer’s apprentices have turned out 
successful mechanics and how much of their mechanic 
training was acquired during the apprenticeship. 

Although such records would be hard to keep, the bos 
who is selecting the foundation place of his career should 
know whether he is going to exchange his services merely 
ior the profit of the employer or whether the employer 
going to give him the knowledge and training agreed up0?. 

South Bend, Ind. A. J. CHAMBERLAIN. 
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Who Can Make This Nail? 


On page 604 F. P. Ronnan asks who can make a ee 
nail. Unless he has given detailed information about t : 
kind and quality of metal, whether the corners at 
sharp, whether the diameters and length of shou . 
must be kept within close limits, whether the exact ae 
over all and all dimensions must be closely adhered 
or otherwise—it is small wonder that he has rece 
no bid .for the job. . i 

At first glance it looked to me like an easy tas i 
design tools to make this nail, but when I began a 
sidering its probable use and the essential requirem ; 
I was at a loss to know where to begin. eae 
experience in upsetting and forming bar 1700 - oo 
the nail can be made commercially in claglauine 

Rochester, Minn. Gzoror G. L 
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Glass-Cutting Experience 


. ge 

In reply to the letter by George G. ae a 

516, detailing his experience in cutting os ith a 

wish to say that it is impossible to cut g ei lished 
diamond that has an artificial or ground an . 


‘amond tt 
point or cutting edge. The only type me cutting 


will cut glass is a stone having natural poin ea 
edges. A diamond with ground and oat edges 


facets will scratch glass, but will not ¢ s. 
New York City. Tromas L. Dicks 
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Industrial Preparedness F rom the 
Engineer’s Viewpoint 


SYMPOSIUM OF Discussion 


‘ 
SY NOPSIS—Man 


R y points of view were brought 
out at the New Orleans meeting of the American 
Society of Mechanical Engineers in the discussion 
of the paper dealing with the timely subject of 
organizing for industrial preparedness. Abstracts 
of the most tmportant discussions are presented, 


A Unique Opportunity for 
Engineering Endeavor 


TELEGRAM By H. E. Corrin 


In this paper, 
line the main features of a patriotic national engineering en- 
deavor unique in this world’s history. 

We as engineers and chemists had harnessed the resources 
of this country for the people's service, and now at the al- 
rect request of the President of the United States we are 
asked to make a careful inventory of these resources for the 
use of our defensive line. 


Organization of Volunteer 
Industrial Associations 


By Hl. FE. Harnts 


The program for preparedness, as It affects the engineering 
Profession and industrial America asa whole, is well thought 
out and should be Supported by every engineer and man- 
ufacturer. However, there is one point of vast importance 
which could stand considerable emphasis, and that is the out- 
lined plan for organizing an Industrial Reserve. 

It {s not only necessary to enlist the engineers and the 


essary to this country as such. Let these skilled employees 
know more about the 

program, enlist their Sympathies and obtain their pledge of 
willingness to be depended upon in case of emergency. Make 
them feel that in case America is called upon to defend her- 
self that their interests and their employers’ interests are in 
a common cause and that the employers and the men will 
stand shoulder to shoulder fn such an emergency. Skilled 
otherwise undependable are 


pendence may be placed to stand at their posts when called 
by their country and for employers to sive to such as can 
be relied upon the responsible positions in their factory or- 
ganizations. 

It is up to employers who are patriotically inclined to 
reach the men by individual talks, meeting them on com- 


mon ground and obtaining their views and their willingness : 


to enlist as members of the Industrial Reserve, if called upon. 


Patriotic basis. 

As an example of what may be done in this direction, 
this is what has been accomplished along these lines by the 
company with which I am connected: The men were invited 
to meet together: and at the meeting, abstracts from the 
paper written by Mr. Miller were read, a general discussion 


invited and an impromptu talk given to the men. This meet- 
ing took Over an hour. Men who for various reasons had 


Men 
papers, but had not taken out their second, were also given 
similar advice; and every man was invited to join in forming 


States of America and further 
serve in the In- 


workers of the H. RB. H 
upon by the Government to do 80, irrespective of our several 
religious, politica) beliefs, other associations, prior nationali- 
ties, antecedents or individual prejudices. 

e@ and agreement {is binding upon the Square 
Industrial Volunteer Association 


Co. and being released from his membership in the forego- 
ing association prior to the call of the United States Govern- 
ment is also auto 

The men evinced a hearty interest, exhibited a large share 
of patriotism and demanded permission to sign at once, 
with the exception of one or two not skilled men who were 


prior nationality or whether they had obtained naturalization 
If any aliens wished to sign, 
they were allowed to do so after signifying their intentions 
of becoming citizens of the United States at their earliest op- 


The enthusiasm that this meeting created was rather more 
than was expected, and those men who were aliens got very 
busy the next day to see how soon they could get their 
citizenship papers. 


senting vote. 

It is Important to distribute information in a simple form 
to the engineers of the country, so that they may be in a 
position to help those who are desirous from reasons of loy- 
alty to their adopted country to become full-fledged citizens, 
by giving the necessary information ag to just what steps 
are to be taken. 
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Getting Our Money’s Worth 
By F. J. MiItuer 


Engineers have always paid far more attention to effi- 
clent organization than has been paid to it by any others, 
and it seems to me that they might render their best pos- 
sible service at this time by suggesting such improvements 
in organization as would result in getting more for the 
money and effort expended than is at present secured. 

From an English statistical authority I take the follow- 
ing figures, showing the army budgets of various countries 
for the year 1913-14: 


BADEN: 6 ce Miri tial shine Rsei eld accom eateda aides $48,500,000 
PRAIY Ru wenn isle Yom ws Cala ees bey cusiae .000,0 
eat, Britains pine io oto atnd tule ednee le 137,000,000 
UMICed SIACEB. av ciw iis cin ies dos Geren. oe, 146,000,000 
PO NCG, 5 cer slay hates oo hal RA EA ately BgaA AS ee hay naps « 178,000,000 
GORMAN oleae eG eo eegucaierk cum cee 292,000,000 
PRU GRIA. iho iit eel eae Mie Hs oe da bee bee 327,000,000 


We thus see that there are only three nations that spent 
more money in the period named than we spent, and the 
figures given do not include our state troops, but only the 
Federal budget. Yet we are told by many people who should 
know that our army is a negligible factor and that even for 
such a job as pursuing a few bandits over the Mexican 


border its showing Is “pitiful.” 


If that is so and if substantially the same is true of our 
navy, a8 we are told that it is, then is it not time for us to 
try to discover what the $146,000,000 does buy and whether 
Or not some results worth while can be secured by an ex- 
penditure of money exceeding that of Great Britain and ex- 
ceeded only by the three great military nations—France, 
Germany and Russla? 

Modern warfare has been shown by the war now going 
On in Europe to be more than ever an engineering operation. 
It is organization pitted against organization, and machine 
pitted against machine. 

Preparation for war is also largely an engineering work, 
and the nation which does most in making this work of 
preparation efficient—that is, in getting the largest possible 
results for each dollar expended—will have gone a long way 
In the work of “Preparedness” and will get the best support 
from its people, upon whom the burden of taxation falls. 


Need of Legislative Action 


By Ernest H. PraBopy 


be effectively projected and completed, with the dispatch 
which the circumstances make imperative, by the engineering 


_frate: nity of this country as represented by the engineering 


societies, working in the odd moments snatched from the task 
of making a living, without compensation and paying its 
Own expenses, 

It is indeed a satisfaction for us all to know that this im- 
portant movement of Industria] Preparedness has been ini- 


May we expect that even the enthusiastic army of engineer 


available and with, comparatively speaking, a limited backing 
—~may we expect that these men can Satisfactorily accom- 
plish this important work? Have we time to do it In this 
way? I think not. 

It is our Government that must do this work and not the 
United States Naval Consulting Board, whatever may be the 
enthusiasm, self-sacrifice and ability of its members and 
Whatever may be the help which this society’s membership 


industrial census and all the thousand other important fea- 
tures which must be included in complete “preparedness 
against war” (to quote Mr, Garrison). 

It is a mistake, in my opinion, to allow the impression to 
80 abroad that the work which the Naval Consulting Board 
has begun and which is being promoted by the action of the 
allied engineering societies 1s sufficient and satisfactory and 
that it will fulfill the Breat needs of our country. We must 
80 deeper to make this work effective: we must bend our 
energies along the line of stimulating public opinion, go 
that our representatives at Washington will be impressed 
and take the necessary steps to make the whole question of 
preparedness a Government policy. 

The appointment of the United States Nava] Consulting 
Board was an inspiration and of incalculable benefit to the 
country, but anything short of putting this matter of pre- 
paredness Straight up to the legislative and executive heads 
of our Government a8 a national duty ig merely playing with 
a problem that vitally affects our very existence ag & nation. 


Thorough Co-operation Needed 
By J. P. Bropry 


requires a vast amount of labor to impress those in a coun- 
try of such magnitude as ours with its actual Meaning. 

To be industrial jin the extreme means a genuine com- 
mingling of all lines of business and labor of all descriptions. 
It might easily be said that this country has at all times 
been awake to the meaning of the word industrial because 
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contemplate doing business with South America. Notice the 


ntrol. 
issue through the channels of governmental co 
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Ploy thoroughly Satisfied. Get men to work as a thoroughly 
organized body. This means homogeneous brain Power, al) 
thinking in one direction, as nearly as Possible, and con. 
stantly having self-protection in mind. 

This cannot be of Breat benefit to this nation, if it 1 
not genuinely universal. 
absolutely necessary to teach all to work together, and this 


ness to think anywhere nearly alike. The trouble is, selfish- 
ness is too strong. We rarely ever give our neighbor any 
thought; and if we do not, there is little chance of real 
Success. There is no question in my mind that the countries 
abroad will get busy immediately after this war ceases and 
unquestionably will be anxious to find markets in this coun- 
try for their produce, at very inviting prices, for the rea 
son that they will need the money and need it badly. It will 
be vastly different from the past. Their only alternative is 
to reach out for new markets with the idea of making head- 
way regardless of large Profits. Then it will be absolutely 
necessary for all lines of business in this country, which 
have to meet this kind of competition to be prepared to 
Stand the test. 

It is a difficult problem and will need a vast amount of 
time to get those interested in business, as well as the 
workingmen, thinking in the same direction. If they do not, 
the matter of industrial preparedness is liable to be for 
gotten, because it will not reach an actual working condi- 
tion. To utilize the industrial resources of this country (0 
the very best advantage, there must be a complete unification 
of all who participate either In a large or small degree. 
This can never be accomplished by a few individuals. The 
assistance of the Government must be had when taking into 
consideration new business in South America, the different 
colonies and the Orient. 

Our banking facilities are extremely inadequate, and - 
merchant marine is not worth considering when we seriously 


embargo on freight in the East in the last two suena 
boats to carry our product abroad, and those that will 
used for this purpose are not American ships. ; 
An undertaking of this kind means not working at as 
purposes, but in conjunction with one another, having a 
our country uppermost in our minds and taking inte i 
sideration that one man is intellectually stronger than had 
other, not expecting too much from those who have ar 
equal opportunities. In other words, a little see sce 
tude for one another would be approaching the real ie iD- 
tion of industrial preparedness. We, as a nation, oe i. 
clined to believe, are too far apart as individuals, es . 
reason that we are not all one people. That oe ee 
many nationalities, many of whom have forgotten t on 
is their home for all time and that this great and vine ther 
try should come first, while love of the place from W fly re- 
came should have only second consideration, is partls 
sponsible for this condition. ful 
Industrial preparedness must be forced to a success It 


ol 0 
means the proper distribution through the ae anaes 
advice, gathered after searching investigation, ie of this 
ting into the minds of the masses the actual mean 
word industrial. 


Steel for Rifle Parts 


By K. A. Jute 
tion pring 


The present activity in small arms and uaa warrant § 
out several factors that seem serious enough - rifle. When 
Beneral discussion. I refer mainly to the ee ago, the 
orders began to come into this country over a ea to take 
rifle-manufacturing interests were totally Pe check? were 
care of hurry-up orders, and the engineers se gituation 
up against a unique and at the same time pane of skilled 
They were unable to secure the Required ay re the neces 
men for the preliminary work and also to aes the different 
sary material of the high standard wanted by placed wit 
Sovernments. Considering that orders were 
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Sineer in charge of such work had ever thought possible, 
for men have always before been Procurable for almost all 
classes of work. 


And when 
» it means that the 
Spector's sets from one to five, keeping the master set sim- 
ply for reference. It has been conclusively shown that out of 
a total of practically 2,500 to 3,000 first-class fage makers 
inadequate to tackle 
Several different propositions at the same time, 

Jigs, fixtures and small tools require a small army of tool 
makers. It would take at least 1,000 tool makers one year 
Output of 1,000 rifles 
in case anything happened that would 
make necessary an order from this Government for 5,000,- 
000 rifles (which would be needed fora Preparedness program, 
at least 1,000,000 rifles per year) we should be up against a 


case is one which the engineers should give 
careful consideration, as no manufacturing can be started 
until gages have first been made. 


The gages can 
then be made in large quantities and sent to all the differ- 
ent manufacturing establishments doing this work. 

As for tool making being done under central supervision, 
with regard to small tools, jigs and fixtures the proposition 
takes an entirely different aspect. Jigs and fixtures are 
largely made by Individual concerns to suit their own par- 
ticular machine tools for rapid interchangeable production. 


could be handed over and manufacturing could proceed with 
Practically no stop, excepting the necessary adjustments and 
preliminary inspections. 

There is also the question of getting raw materia} into 
shape for actual manufacturing. The specifications for each 
government vary largely as to analysis and physical require- 
ments. In some cases such requirements are more than a 
ballistic test has shown necessary as a factor of safety. 
There is no trouble to get, by heat-treatment, a certain anal- 
ysis of steel to meet the required physical Specification, but 
all steel furnished must possess machining qualities within 
Sometimes a little careless handling fives us 
what we term a “dirty steel: and although all requirements 
as to physical qualities can be met, the drilling and rifling of 
the barrel under such circumstances become a serious and 


The following have been thoroughly demonstrated as nec- 
essary steps In the making of a Standard high-explosive rifle. 


hardening and heat-treatment are concerned, without much 
trouble): (1) The analysis of steel, (2) Manufacture of such 
steel with minimum waste, (3) Forging of breech end of rifles 
without harmful effects to the steel, (4) Heat-treatment of 
rifle barrels to give the highest Physical properties wanted 
with a high degree of machining qualities. 

These points also need careful attention and considera- 
tion: (1) Designing and standardization of parts, (2) de- 
Signing and manufacturing of gages, (3) designing and man- 
ufacturing of interchangeable tools, jigs and fixtures, (4) sup- 
Ply of a proper quantity of kiln-dried lumber for the rifle 
Stocks. 

Men are being trained at the present time for almost 
every part of the manufacture of small and large arms and 
ammunition, so that as soon as the proper facilities are pro- 
vided, no delay would be necessary. 
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Necessity for Proper Drawings 
and a Supply of Gages 


By Frank O. WELLS AND Crrarues E. SMART 


We do not need big armies or navies. 
in the way of Preparedness to preserve peace is that our ma- 
chine Shops be equipped to manufacture munitions of war at 
For over two years all the machine shops 
in the United States have been working for the Allies, for 
they had practically nothing else to do; yet even today new 


Well-trained men 
can be transferred in private factories at a moment’s notice 
from the making of their regular products of peace to mu- 
nitions of war, if they have tools and gages to work with. 

We believe that the following points should be well con- 
Sidered: (1) The Government should call on all the draw- 
ings, books of instructions, Bages, jigs and fixtures—in fact, 
all the specia] equipment necessary to produce munitions of 
war. (2) Drawings and books of instruction worked out to 
the minutest detail should be in the vaults in all the arsenals 
and navy yards, ready to be distributed to the various Plants 
at short notice. 


broducing the &00ds they are called upon to manufacture. A 


war is the lack of ammunition, particularly from 1- to 16-in. 
caliber, which is used by both army and navy. Herewith are 
given some statistics of the time that it would take to get 
Prepared and to make ammunition alone: 

A conservative estimate is that it would require 50 engi- 
neers, designers and draftsmen at least 50 weeks to prepare 
the drawings for the by the 
United States Army, together with drawings for Bages, jigs, 
fixtures and tools. To produce the Bages, tools and fixtures 
for this work would probably require 800 men, wel] trained 
and in well-organized factories, at least 5 years, calculating 
that there are 300 working days per year. This would equip 
100 factories, employing 2,000 men each, capable of producing a 
total quantity of 200,000 rounds per day. This number may 
look enormous, but we must not overlook the fact that 
twice this amount has been used in a single day In the Ppres- 
ent war by one of the combatants, 

We have not mentioned the question of aéroplanes, rifles, 
battleships or a large number of other tmportant parts of 
equipment which must also be provided for. This all talks 
of war; but what nation would dare to attack us, if they 
knew how well prepared we were? We, as & peace-loving 
nation, would surely never attack any other nation, and 80 
perpetual peace would he assured. 


Small Arms and Ammunition 
By F. 0. Hoaguanp 


by private manufacturers, 
this condition materially at very reasonable cost, if proper 
steps are taken without delay. 

The Springfield and Rock Island arsenals are in g00d con-: 
dition to turn out the -30 army Springfield rifle; and the 
Frankford arsenal can provide the ammunition for this rifle 
In limited quantities, although all of the arsenals are some- 
what short-handed at present. Arrangements are also under 
way to manufacture the .45 caliber automatic pistol and its 
ammunition at the same arsenals. 

The Government has at times placed contracts for some 
10,000,000 rounds of this small-arm ammunition, divided 
among four or five private concerns in this country, but dur- 
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ing the last couple of years the orders were not accepted by 
the ammunition manufacturers on account of the 8-hr. work- 
ing day being stipulated. This obstacle has now been re- 
moved, and the conditions are more favorable in this re- 
spect. 

. The quantities ordered have been too small to make it an 
object for the interested parties to go Into the manufacture 
of this particular ammunition very extensively; and no pri- 
vate manufacturer has made any quantities of .30 Spring- 
fleld army rifles, nor has he any special tools, fixtures or 
gages necessary for making them. The conditions are about 
the same in regard to the .45 caliber automatic pistol, as the 
company that brought It out a few years ago for the army 
service is the only private concern in this country equipped 
for its manufacture. 

Judging from past experience and by the length of time 
it is taking manufacturing establishments at present, al- 
though having good organizations, to get ready to begin 
to fill orders for a product but slightly different from their 
regular lines, it Is apparent that it will be necessary, if quick 
service should be required some day, to place several of these 
concerns in condition to meet the demand by placing orders 
for arms and ammunition without delay. Such orders should 
be of sufficient size to keep a small unit at work constantly, 
80 as to keep the equipment in good repair and to have a 
number of trained workmen to form a nucleus for building 
up an organization in case of need. The Government arsenals 
could undoubtedly be of great assistance in preparing the 
special equipment of fixtures, tools and gages, but a few 
leaders and workmen in each plant, who are thoroughly fa- 
millar with the requirements, are absolutely necessary in 
order to get quick and sure response. 

By loading a small portion of the cartridges only, just 
enough to check the production of shells and bullets, a fair 
supply of the latter could be accumulated and carried in 
stock at a cost of one-half of the loaded cartridges. Any 
danger of deterioration of the powders or primers would 
thereby be removed, ‘the present European War having 
brought out very forcibly the seriousness of the condition 
when old ammunition failed to respond at the crucial mo- 
ment. 

Powder making has developed to such an extent that with 
a fair supply on hand at all times the loading could be car- 
ried out by the Government arsenals at a rapid rate and the 
troops supplied with fresh ammunition. Experience has 
proved that the supply of shells and bullets generally con- 
trols the output. 

It is very important that, if anything is to be done in 
this line, it is done without delay, before the ammunition 
and arms manufacturers break up their engineering organiza- 
tions, as they have nearly completed this class of work in 
connection with the contracts now on hand and are about to 
get down to actual manufacturing. Having had some very 
costly experience in getting together and training an efficient 
corps of engineers, they may not be very anxious to go 
through this same process again In the near future. 

It is very important that if orders are placed with any 
private manufacturers they be employed constantly, as it 
takes from two to three months from the time the order is 
entered for the material to be prepared and the product to 
come through in fair quantities, even with a suitable equip- 


ment and a trained organization and under the best of' cir- 
cumstances. 


——— 


All Gages Should Be Made in 
Government Shops 


By Joun H. Barr 


The industrial inventory for which provision has been 
made will greatly increase the military value of the indus- 
trial resources of the nation. The.tentative scheme of this 
inventory is probably adequate as a basis of development of 
many of the civil industries into military supply plants. Its 
provisions will facilitate the production of such equipment 
as shoes, clothing, food, fuel, ete. Automobiles, aéroplanes 
and other transportation equipment suitable to military needs 
can be developed, and plants for making these can be brought 
to a state of preparedness for a much increased output under 
the stimulus of this plan. An extension of these methods or 
oe means will develop a large potential supply of explo- 

es. 

In the matter of manufacture of arms and ammunition 
however, {it appears that special difficulties will arise for 
uniformity and complete interchangeability are of the ut- 
most importance in these most essential articles. It is well 
known that the methods and degrees of refinement in tool 
making vary widely among various factories regularly en- 
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gaged on similar products. The uniform standard, which js 
vital in producing guns and ammunition for our Military 
forces, requires a corresponding uniformity in the quality 
of the gages and tools for producing these supplies. 

Clause (c) of the proposed agreement requires each shop 
to maintain corrected drawings and to construct one set of 
tools for such products as it might be expected to furnish 
It would uppear that the desired result may be more certainly 
attained by construction of such gages and tools in specially 
equipped Government tool factories controlled by a highly 
expert staff and manned by workmen of corresponding skill 
These Government tool factories can construct all gages re. 
quired and most of the important special tools. Drill jigs 
made in these factories can be used in any shop having 
suitable drill preses. Some variations exist among the ma- 
chines of the numerous civil shops in the requirements as to 
drop-forging dies, punch-press dies and milling fixtures, but 
this will not seriously hamper the wholesale manufacture of 
such tools by the Government tool factories. The large pro- 
duction concentrated in the Government tool factories would 
be on a scale to permit real manufacturing methods In con- 
structing standard tools, It is not necessary to expand this 
thought further, although it is capable of much extension. 

There is in this proposed production of all the important 
tools in Government tool factories one other advantage that 
tends to a uniform and high standard of product. The 
prosecution of this high-class tool manufacture will in- 
volve some considerable production in the Government shops 
in thoroughly testing the equipment. This practice will de 
velop a large corps of mechanics skilled not only in the mak- 
ing of these tools, but very familiar with their use and 
the requirements to be met by their output. 

In case it becomes necessary to utilize the industrial 
equipment of the country to the utmost this corps of special- 
ists would be a source from which to draw Inspectors and 
instructors for duty in the private shops. Even one such 
man in a large private shop could render inestimable ser- 
vice in putting the plant upon an effective military basis. 
He would supply just that specialized technical knowledge 
that could not be expected of even the best of mechanics, who 
necessarily lack extended experience in production of mill- 
tary munitions. 


Government Shops Should 
Be Sample Shops 


By Witii1am B. Jackson 


There is a tendency on the part of many who have not 
given the matter considerable consideration to feel that the 
Government of the United States might place Itself in & a 
sition to own manufacturing establishments capable of ful- 
filling all the requirements of preparedness and to produce the 
necessary supplies and equipment to enable our country to 
withstand a serious attack from outside nations. 

The sooner such an idea is rooted out of the minds of ab 
people the better, since at best the Government can ai 
own and operate what might be considered sample nena 
ments for the production of the materials and supplies la 
would be necessary in case of a serious attack upon ‘ir 
country. Were the United States to be attacked by 4 ce 
midable foe, it would require the most intense activity © ne 
reasonable development that the Government might have © 
the line of the manufacture of munitions and siden 
gether with the most intensive activity of every is the 
manufacturing establishment that could be pressed in oe 
service. One of the things that has been clearly apne 
strated by the present war is the tremendous Se ail 
gained by the country that is able to start into the = aes 
the ability to provide at once the necessary supplies {0 the 
the organization going—and this entirely aside je ie 
question of trained officers, engineer corps, soldiers an 
men. e 

One disquieting feature of our present situation tae i 
manufacturing establishments do not feel safe in raatlie the 
broadly conceived and comprehensive plans for pened t there 
government in case of trouble, owing to the fact pveramnen 
appears to be no reason for them to feel that the aks awsy 
itself may not enter their fields of activity and Dae to 
from them the business which might with propriety 
their hands during the periods of peace. 

It would appear that this move on the 
ernment to make a thorough census of the 
bilities of our country as a part of the wor : 
Consulting Board should lead to the developmen ¢ brovgbt 
whereby our manufacturing establishments may h profit te 
into hearty codperation with the Governmen ntry 80 
both the manufacturing establishments of the cou 
the Government. 


April 27, 1916 


AMERICAN MACHINIST 


741 


Editorials 


Preparedness for Industry 


Military power is only a form of industrial power. 
This is essentially the viewpoint of the mechanical engi- 


men, associated in g great 
national society, that is a unit in its belief on a matter 


Looking a little way into the future, there is another 
associated subject that the American Society of Mechan- 
ical Engineers might properly and profitably discuss at 
] man knows what part the 
United States may play in the future operations of the 
But these things we do know: 


conditions at home. Should not the American Society 
of Mechanical Engineers at some future meeting discuss 
the great question of “Preparedness for Industry” ? 
Organizing for industrial Preparedness for war is but 
One part of a much larger problem. Is it not wise to 
we have gained a 


Machinists and Shop Executives 
in South America 


The number of machine tools in the machine shops 
It is pos- 


ved in those shops at the time of his 
recent visit. This total is 14,631, divided as follows into 
four groups according to the sizes of the shops: In shops 
employing up to 20 men each 3,243 machinists; from 21 to 
00 men, 1,749; from 51 to 150 men, 2,129; and from 151 
men each and upward, 7,510. 

Dividing this total of 14,631 by the total number of 
‘machine tools recorded for the shops in which they work 
gives us a factor of 0.8 machine per workman. 
is of course much higher than 
chine shops of the United States. 


machinist employed in that city. 
two ratios indicates the nature of the work done in the 
shops of South America. Repair work predominates. 
As would be expected, the machinists in South American 
machine shops are very largely native South Americans. 


They are much like the type that is known in the north 
as “all round” machinist. Trained, as they 


these shops have been drawn from all the industrial na- 
tions of the earth, although nearly one-half of them are 
native South Americans. on a number per- 
centage basis according to nationality, they list as follows: 
Native South American, 47,5 per cent.; English, 18.5 
per cent.; Italian, 16.2 per cent.; North American, 2.7 
per cent.; German, 2.7 per cent.; French, 2.4 per cent. ; 
Spanish, 2.3 per cent.; Dutch, 2.3 per cent.; Belgian, 
Portuguese, Austrian, Swiss and others, 5.4 per cent. 
This classification according to race shows again the 


executives have done in South American shops. 
a8 


Modern Standards for Shop 
Electrical Apparatus 


without great difficulty. Where, however, the advances 
in any field are rapid and as a consequence constant 
changes are taking place in design, standardization 
becomes difficult at any given time, owing partly to the 
fact that those responsible for the standards may not 
themselves be positive regarding fundamentals in the 
design of specific parts and partly because changes are 
continually taking place and any particular effort to 
standardize may be made obsolete before it has had time 
to prove itself under the test of extended use. 

Standards, furthermore, may be of two general classes— 
namely, those confined to a given shop, on the one hand, 
and those, on the other hand, which include various plants 
of a common industry throughout the country, involving 
many concerns manufacturing approximately the same 
class of apparatus. In a single shop the problems of 
standards may well include such items as cutting tools 
and machine parts, jig and fixture parts, drawings and 
the like, and the problem resolves itself into fixing these 
standards for the best interests of the shop itself and in 
accord as far as possible with general practice, 
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When the attempt is made, however, to standardize the 
output of many plants, manufacturing as they do the 
same general product, the problems are vastly greater and 
include the necessity for codperation among the various 
interests that will be affected. 

Standardization in the electrical manufacturing in- 
dustry involves practically the extremes of these various 
difficult phases of the problem. It covers a field where 
changes and developments are continually occurring at a 
rapid rate, and any attempt at satisfactory standards 
must of necessity include a great many plants throughout 
the country, because of the numerous larger and smaller 
manufacturing centers in the electrical industry. The 
comparatively recent issue of the Standardization Rules 
of the American Institute of Electrical Engineers in 
revised form is therefore an example of the possibilities 
of concerted codperation. Coming out, as these rules did, 
first in 1899 and covering, in general, standards for 
generators, motors and transformers, we find them revised 
or changed in 1902 “as a result of changes and develop- 
ments in the electric art,” and subsequent revisions or 
changes occurred in 1905, 1906, 1907 (a complete 
rearrangement), 1911, 1914 and 1915. 

The main conclusion from the foregoing is that much 
aggressive effort has been made to standardize the various 
branches of electrical equipment in spite of the phenom- 
enal growth of the science; and it is of special interest 
to observe that the recently issued rules include a very 
complete classification of electrical machinery in general, 
a speed classification of motors, which is definitely related 
to shop practice, and a comprehensive treatment on the 
rating of electrical apparatus, with the proposed standards, 
as recommended, clearly stated. 

To the practical mind, however, one of the items of 
greatest appeal in these rules is the suggestion that 
standard information be placed on the rating or name- 
plate of each piece of electrical apparatus. It certainly 
scems reasonable to conclude that a move in this direction 
will prove most beneficial to the user of such machines 
under shop conditions, thus rendering easier the intelligent 
transfer of information relating to any given machine 
from manufacturer to user. Nothing can well be more 
vexing than to become accustomed to one method of 
nameplate marking and then in a rush at some later 
time, when a good motor must quickly be substituted 
for a disabled unit, to find completely different data on 
the nameplate of the motor to be used, making it difficult 
to tell without some study and delay whether it will fill 
the needs of the case. 

An example that may well be followed by other similar 
committees is the formal statement of the Standards 
Committee of the institute that suggestions looking toward 
improvement in these rules, when based upon experience 
gained in the application of the rules to general practice, 
are welcome. This kind of codperation, while always 
desirable, is particularly so in cases of this kind, where 
the interests of those affected cover such a wide field and 
where the opinions of the many rather than of the few 
must be depended upon. 

es 


Life, Leisure and Play 


Many of our younger readers and perhaps not a few 
of the older ones—men who are now hard at their life 
work—are looking anxiously forward to the time when 


ee = 


AMERICAN MACHINIST 


Vol. 44, No. 1% 


their reward will be immunity from labor. How ofter 
do we hear such terms as, “When I retire,” “years of 
leisure,” ‘‘afternoon of life” and the like? Yet in thoy 
moderately rare cases when the leisure is eventually yor 
and entered upon is it not more often a disappointment 
than a thing greatly to be desired? 

In many cases this long-anticipated leisure often bring 
such a change of habits as to prove fatal either to health 
or to life. It seems to be necessary to health that the 
powers of a man be trained upon some definite task ant 
held there year after year while vitality lasts. Not uni 
the time comes in old age when sleep can no longer 
restore his vital forces should he stop work. Life seem: 
to need a steady channel to run in, a steady stimulating 
aim, a definite trend toward something. 

We feel a sort of pity for such men as many of ou 
retired generals and admirals, who when they hare 
relinquished their active service, find unused time and 
vitality upon their idle hands and minds. The curcent 
of their lives is thus thrown into eddies or settles int 
placid pools, and they begin to count themselves out 
of the world. 

The great difficulty with most of us is that we 
not play enough. The play of the business man should 
not be taken in a lump, but should be scattered aloag 
his career. It should be enjoyed not only in the spring 
or summer, but every week, every month. He who looks 
forward to it most needs it now. Play is a condiment: 
it is never the grand dish, and he who does not take 
it with his work never has it. Those men who conte 
to work when they could retire upon their means ” 
their laurels work not only for happiness, but for life. 
They well know that play as the real business of li 
js the hardest work that man has yet devised. 


ro 


Giving the Manager a Fair Show 
im a New Plant 


Much has been written about the workman and het 
we can make his lot easier. This has had its effect, . 
in many shops there is wonderful codperation, ie : 
the workman has the best chance to make good. Sys ae 
have been evolved and the various departments sae 
to aid in this result. We wonder if similar thougit : 
always been given to the men higher up—foremen, Up 
intendents and managers. eine 

We recently had called to our attention an ins - 
where the ordinary courtesics extended toa silica 
denied the manager. After accepting eS aie 
the manager was allowed to commence his SS ae 
out being introduced to the superintendent au a 
who were employed under him, This dune rhe 
trouble, worry and loss to all the parties etal . 
orders and advice issued were acted upon in a hal ver 
manner, as the new manager’s position had neve 
officially stated. 

To overcome this disagreeable 
ager had to go through the shop an 
As can be imagined, the result was & 
tion, and for a while there was a certain & ad | 
feeling. All this could easily have been aN” ink 
owners had used ordinary thought and exercise 1 his 
horse sense when the new manager entered UP! 
duties. 


bea all- 
state of affairs, the m fe 


d introduce hime 
delay 10 produc 
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Vertical Shelil-Boring Machine 


In the design and construction of the vertical boring 
machine illustrated it was aimed to provide sufficient 
rigidity to insure, for Instance, cutting powder pockets 
and diaphragm seats truly concentric with the outside 
wall irrespective of any eccentricity of the forged hole. 
The other special feature is the method of holding the 
shells inverted in the pheumatic chuck so that the chips 
drop out immediately upon becoming detached, thus 
avoiding any interference with the cutting tool. 

The spindle is so cored that chuck jaws for any size of 
shell up to 6 in. in diameter may be inserted. This neces- 
sitates the enlargement of the lower end of the spindle 
and thereby serves to provide a large bearing surface. 
The bearing is tapered with the larger diameter at the 


BORING MACHINE 

bower feeds, 0.007, 0.011, 0.016, 
0.023, 0.034, 0.053 In. per spindle revolution; drive, 6-in. double 
belt; weight, 10,000 Ib. 


VERTICAL PROJECTILE 
Capacity, 6-in. diameters: 


bottom, the spindle surface being of semisteel and the 
bearing itself of hard babbitt. The feed motion is either 
by the handwheel, shown in front, or by power feed. The 
quick return of the spindle, either up or down, is accom- 
plished by power or by hand. 

The heavy platen in which the tool holes will be noticed 
is carried in ways cast integral with the base. A platen 
centering device is provided so that each tool may be cen- 
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tered with the spindle. After the tool is centered, the 
platen itself is locked in place so that the centering pin 
takes none of the strain. The reduction in rotative speed 
between the lower countershaft and the spindle is in the 
ratio of 15 to 1. 

The machine is a recent development of the Dunlap 
Machinery Sales Co., Dayton, Ohio. 
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Tool Post for Use with 
Multiple Tools 


The necessity for rapid turning has developed many 
methods of using multiple cutting tools. The tool post 
shown herewith has been designed to secure this advantage 
in the plain engine lathe and without special tools, no 
change being necessary unless it is desired to use more 
tools than the tool block wil] hold. In this case a wider 
block is necessary. 

The tool block in Fig. 1 is a drop forging, made narrow 
to allow close setting. It can he turned in any direction, 
and the blank T-nut can be readily fitted to any tool block. 


FIG. 1. THE TOOL FIG. 2. FIVE TOOL RESTS AT 


POST WORK 
Tool opening, 32x1% in.: width of body, 1,% in.; combined 
height of Pillow blocks, {% in.: tensile strength of sides, 
50,000 Ib. 


Tilting is secured by two blocks, also drop forged, within 
the slot, avoiding the usual ring outside and saving the 
space ordinarily occupied. 

These tool posts can be readily grouped in any way 
desired; Fig. 2 shows one example—a four-step cone 
pulley. The two setscrews enable the tool to be held 
firmly, either level or in any tilted position within its 
range, A ring is also provided for nse when the body 
of the tool post is turned so that the tool is directly over 
the slot in the block. Each tool is set to the required 
height and angle, and any single tool can be removed for 
grinding without disturbing the rest. 

This tool post is known as the Rex and is made by the 
Rex Manufacturing Co., Hyde Park District, Boston, 
Mass. 
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Hand Screw Machine 


To secure desired rigidity, the head and bed of this hand 
Bcrew machine are cast in one piece, and the bed is ribbed 
to provide additional stiffness, 

The spindle 
threaded to receive a collet nose. 


is a carbon-steel forging, bored and 
The turret is revolved 


HAND SCREW MACHINE 
2 machine: Chuck capacity, 1 in.:; diameter of turret 


machine: Chuck capacity, 
proportionately greater 


automatically by the backward movement of the turret 
slide. the cross-slide ig provided, 


and positive stops for the longitudinal feed to the cutoff 
slide may also be furnished. The machine is made by 
the Himoff Machine Co., 128 Mott St., New York City. 


TWO VIEWS OF 
Spindles, 4 in 
1 


Plate, 
300 to 


4 ft. lon : 
m.; for moving tables, bhp. C. 
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T wo-Spindle Drilling Machine 
While this machine has been designed Particularly for 
also handle general 


These tables are also of box construction, with both rer- 
tical and horizontal working surfaces. The floor plate 
itself is provided with T-slots and forms a lower work 
table. The center upright is of special design to permit 
the tables, with their work, being adjusted to any desired 
Position. They are handled by coarse-pitch screws, cen- 
trally located, which can be operated simultaneously or 
independently, either by hand or by power. 

The drilling mechanism is similar to that of the rad- 
ial machine built by the same firm—the Newton Machine 
Tool Works, Philadelphia, Penn.—with which a in 
hole was recently drilled at the rate of 3 in, per min. 
Each spindle is provided with its individual motor 


in.; spindle speeds, 28 to 456 Fe eaximum 


r 
m face of ny 
- high by 7 ft. 6 in.: work sur ¢ soindle 
SLOES, individual electro-dynamic 10 hp. for eac 
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Nesting Tote Boxes! 


In the design of the tote box illustrated the chief cou- 
sideration, in addition to strength and durability was to 
get a shape that would Permit close nesting for conveni- 
ence in transportation and storage. 

The box is made from No, 18 gage material and is of 
one-piece construction, except for the handles. The 


NESTING TOTE BOX 
Dimensions at top, 16x10 in.; bottom, 14x8 in.: height per 
c 


dozen nested, 18 in.: weight, 7 lb. ea 

latter are folded double and welded on. The box is 80 
designed that near the corners, where the strain is great- 
est, the stock is of quadruple thickness, the side hem 
being continuous and running under the end hem. The 
raised end provides additional piling capacity in each box 
and permits a higher location of the handle, making more 
complete nesting possible. 

The form of box shown is a recent product of the New 
Britain Machine Co., New Britain, Conn. 


7m 
Triplex Hydraulic Pump 


The illustration shows a new vertical triplex hydraulic 
pump designed and built by the Hydraulic Press Manv- 
facturing Co., Mount Gilead, Ohio. It is of the pot- 


TRIPLEX HYDRAULIC PUMP 


valve type and ig capable of delivering a large volume 
of water against high pressure. The volume of water 
and the pressure depend upon the diameter of the plung- 
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ers with which the pump may be equipped. These may 
in. The capacity of the pump varies 


This pump is designed for direct-connected motor drive 
only and requires a 100-hp. motor for operating. The 
height of the pump is 10 ft., while the floor space re- 
quired, without the motor, is 8 ft. by 5 ft. 9 in. 


a 
Die-Filing Machine 


The graduated table tilts to 7 deg. in four ways inde- 
pendent of each other. A clamping arm holds the work. 


DIE-FILING MACHINE 


The arm is easily adjusted and ig equally efficient on 

large or small pieces. A handwheel is provided to adjust 

the machine, and a foot shipper to start and stop it. The 

machine can be run with countershaft or a 14-hp. motor. 
8 


_ Direct-Reading Ohmmeter 


The direct-reading ohmmeter shown is the latest modi- 
fied form of the type of portable ohmmeter made by the 
Roller-Smith Co., 203 Broadway, New York City, and 
was designed especially for measuring the resistance of 
relay points in electric signaling systems, 

It is in general a slide wire bridge having self-contained 
galvanometer of sensitive but Tugged design,  self- 
contained dry cells which are conveniently located for 
renewal, galvanometer key, stylus and_ self-contained 
resistances. 

The case is of hardwood, highly polished and provided 
with hinged top, latch and lock and leather handle. 
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DIRECT-READING OHMMETER 


There are three Tanges—O-1, 0-10 and 0-100 ohms— 
each on a scale 15 in. long, each scale being of a different 
color—namely, blue, red and black. Means are thus pro- 
vided for making all relay-point tests as well as many 
other resistance Measurements within the range of the 
device. 


Low-Pressure Turbo-Blower 


The Ingersoll-Rand Co., New York City, has brought 
out a low-pressure turbo-blower to handle volumes from 
3,000 to 35,000 eu-ft. per min. at from 1 to 2% |b. This 
machine is adapted to such service as foundry cupola 
blowing, atomizing oil for oil burners, supplying blast 
to heating and annealing furnaces of various kinds, blow- 
ing air for water-gas_ generators, pneumatic conveying 
and ventilating systems of the various types. 


LOW -PRESS URE TURBO-BLOWER 
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The turbo-blowers are of the single-stage double-floy 
type and are furnished for electric-motor, steam-turhine 
or waterwheel drive. Electric drive is generally en. 
ployed for the classes of service mentioned, the hich 
operative speed permitting direct coupling to the motor 

The turbo-blower maintains constant pressure while 
delivering any volume from zero to maximum deman| 
and proportionately varying the electrical horsepower 
input. 

% 


Friction-Head Hand-Operated 
Screw Machine 


The illustration shows a screw machine that has recent. 
ly been placed on the market by the Kent-Owens Machine 
Co., Toledo, Ohio. 

The bed and head are cast in one piece, and all gean 
are thoroughly protected. The spindle runs in bronze 
bushings provided with oil reservoirs. The turret is 


FRICTION-HEAD HAND SCREW MACHINE 
Capacity through wire feed, 1% in. 


provided with independent automatic stops for each ee 
ret station. The turret-tool locking bolts are offset 
Prevent injuring the shanks of the tools. “i 
The cutoff slide is provided with a screw-operated a 
adjustment in line with the spindle and 1s pea 
transversely by screw and handwheel. The sar 
furnished either with or without power feed to the a 
ret. Each machine is supplied with a pan and a lubn 
cant pump. 
ATTAINMENT HNL NC 


i 
NEW PUBLICATIONS | 
NTO FPO eee Herr ReNSHERCETTRILE PRET RAETE URN T 


‘EER — BY 
MILITARY PREPAREDNESS AND THE ENGINEER as 
Ernest F. Robinson. Two hundred and twen Clark Book 
64-in. pages: 75 illustrations; cloth bound. 
Co., Inc., New York City. Price, $1.50. regrapaied 
This little book is the outgrowth of the OE euaiiees 
by the author, who Is a captain in the Corps 0 ngineeri0é 
N. G.N. Y., fora number of lectures given before i: to place 
Societies. The purpose behind its preparation te inform’ 
before the engineers of the United States een confront 
tion as to the opportunities and Hmitations that shows what 
the civilian engineer in the event of war. It rue personal 
each one might do to prepare himself to mee ase of Wal. 
responsibility that would devolve upon him in tivities of the 
The entire book deals with the engineer ee of muni- 
army and does not touch at all upon the proce rs who would 
tions. It is therefore of interest to the eee are indicated 
enlist for active service. The subjects treated Introductor?: 
by the chapter headings, which are as shai sana) Guard. 
How To Obtain a Military Training, The a. Enginee! 
Military Organization, Military Administra 
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Troops in the Field, Fire Action, Field Fortifications, Ob- 
stacles, Demolitions, Military Bridges, Topo- 
graphical Sketching, Needs of the Engineer in War, Conclu- 


It is undoubtedly wise for every engineer who has failed to 


It is estimated that for an army of 1,000,000 men 60,000 engi- 


be supplemented by an enormous amount of military knowl- 
ranks of the army and become an efficient unit thereof. 


THE TESTING OF MACHINE TOOLS—By George W. Burley. 
Two hundred and twenty-six pages, 414x7% In.; 110 illus- 
trations: indexed: cloth hound. Published by D. Van 

New York City. Price, $1.25. 


Far too Httle attention Is paid to the testing of machine 
tools. Thus this book enters a fleld where it should be wel- 
In a series of eight chapters the author presents we]]- 


of machine tools, shows numerous testing devices (Including 
indicators of many kinds), shows how feeds and speeds should 


Value for a high-speed drilling machine ig 77 per cent.: of a 
milling machine, 86.6 per cent., and of a Shaper, 41.8 per cent. 


The scope of the work is indicated by the chapter headings, 
which follow, and these also give a hint of the Value of the 
work to the machine-tool builder and user. The chapter 


Tool Mechanical Efficiency Test, Cutting-Force Tests, Output 
and Power-Consumption Tests, Comparative Tool 
Commercial Machine-Tool Testing. 


THE THEORY OF MACHINES—By Robert F, McKay. Four 
hundred and forty 51%x9-in. pages; 407 illustrations: in- 
dexed:; cloth bound. ongmans, Green & Co., New York 
City. Price, $4.20 net. 


Reviewed by DEXTER 5S. KIMBALL® 

The author of this treatise States that it is an attempt 
to deal in a comprehensive manner with the large amount 
of subject matter which is included under the heading of the 
theory of machines. It jg intended for the use of engineering 
students and practicing engineers. The book is in three parts 
as follows: Part I, Mechanics; Part ITI, Kinematics of Ma- 
chines; Part TIT, Dynamics of Machines, 

Part I consists of five chapters covering about one-sixth of 
the total subject matter. In it are discussed such topics as 
plane motion Of a particle, force and torque, work and energy 
and kindred subjects that are commonly included in American 
books on analytic mechanics, so called. 

Part II occupies one-half the volume and deals with motion 
in machines from the standpoint of pure mechanism. The 
discussion in this section corresponds closely to Similar discus- 
sions in American textbooks on mechanism, though in some 
cases, as for instance in hig treatment of belts and rope 
drives, the author considers the practical design of such ma- 
chine elements. 

Part III occupies about one-third of the book. In this 
section are discussed friction, static equilibrium of machines, 
turning-moment dlagrains, kovernors, balancing, brakes and 
dynamometers. The subject matter of this section, therefore, 
is partly such as is covered by American books on mechanics 
and partly such as ix discussed in American works on machine 
design. 

It will he evident that it is diMcult to make a comparison 
between this treatise and American books on kindred sub- 
jects where the arrangement is quite different. The discus- 
sion in Part IT on kinematics compares favorably with books 
on mechanism now in use in American colleges as a prepara- 
tion for engineering work. The subject matter of Parts I and 
III is usually included in mechanics in American texts, but 
the content would not be considered sufficient for the prep- 
aration ot engineering students. 

Portions of the subject matter In Part III are frequently 
included in books on machine design, and the author's treat- 
ment of some ot these topics ts not, in general, very satis- 
factory. One is surprised, for instance, to find no mention of 
the Morse chain, though the Renold chain is described. The 


*Professor of Machine Design and Construction, Sibley Col- 
lege, Cornell University. 
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discussion of the strength of flywheels ig very weak, as is 
also the treatment of the lubrication of bearings in its in- 
fluence on friction. 
but Lasche’s monumental work is not mentioned. 


perhaps be Sufficient for the needs of certain polytechnic 
schools. 


colleges, where mechanics, kinematics and machine design 
are specialized and comprehensive courses. Engineering and 
the sciences on which it rests have become so widely ex- 
tended that any book which aims to treat of several] of these 
branches must necessarily be go concise, on the one hand, as 
to resemble a handbook or run a risk of being unbalanced in 
content or superficial, on the other. An excellent feature of 
the book is the list of graded problems at the end of each 


chapter. 
*ssoovsemnonrnarunnerses sneseenesvyaansmmsesessensconnsusvasosnseasseen 
PERSONALS 


H. E. Streeter, who for several years was the Canadian 
representative of the Heald Machine Co., Worcester, Massz., 
is now works managers of the Precision Tool and Machine 
Co., Ltd., Montreal, Canada. 


H. Cc White, formerly production engineer of the Cur- 
tiss Motor Co., and previously department superintendent 
with the Pierce-Arrow Motor Car Co., has become factory 
manager of the Holt Mfg. Co., Stockton, Calif. 


John A. Camm has resigned his position as sales manager 
of the Kearney @ Trecker Co., Milwaukee, Wis., to become 
vice-president and general sales manager of the recently or- 
Banized Cleveland Milling Machine Co., Cleveland, Ohio, 


BUSINESS ITEMS 


The McMaster-Carr Supply Co., Chicago, III., announces 
the election of Harry Channon as president and James A. 
elaney as vice-president. 
The Hydraulic Press Mfc. Co,, Mount Gilead, Ohio, has 
opened a branch office at 416 Citizens Bldg., Cleveland, Ohio, 
in charge of Chas. E. Newell. 


The headquarters of the S. K. F. Ball Bearing Co., which 
have been for 8eVeral yvearg located at 50 Church §St., New 
York City, have been removed to the new home office in 


Hartford, Conn. 
see eats 
FORTHCOMING MEETINGS 


‘Waauneceusnmsennenernnnsrrremsenveerneovemenenenenenteiemen 


National Metal Trades Association. Annual meeting, Apr. 
27-28, New York, N. ¥., Hotel Astor. H. D. Sayre, secretary, 
Peoples Gas Building, Chicago, I]. 

American Soctety for Testing Materials. Annual meeting 
June 27 to July 1, 1916, Hotel Traymore, Atlantic City, N. J. 
Edgar Warburg, Secretary, University of Pennsylvania, Phila- 
delphia, Penn. 


American Society 
meeting first Tuesday. Calvin W. 
Thirty-ninth St., New York City. 

Boston Branch National Metal Trades Association. agen 
meeting on first Wednesday of each month, Young's Hotel. 
W. W. Poole, secretary, 40 Central St., Boston, Mass. 


Providence Association of Mechanical Engineers. Monthly 
meeting fourth Wednesday each month. J. A. Brooks, secre- 
tary, Brown University, Providence, R. I. 

New England Foundrymen's Association. Regular meet- 
ing second Wednesday of each month. Exchange Club, Bos- 
ton, Mass. Fred F. Stockwell, 205 Broadway, Cambridgeport, 


Mass. 

Engineers’ Society of Western Pennsylvania. Monthly 
meeting third Tuesday: section meeting, first Tuesday. Elmer 
KX. Hiles, 8ecretary, Oliver Bullding, Pittsburgh, Penn. 

ochester Society of Technical Draftsmen. Monthly meet- 
tae ioe Thursday. %o. L. Angevine, IJr., Secretary, 857 Genesee 
St., Rochester, N. Y. re ss 
erintendents’ and Foremen'‘s Club of Cleveland. onthly 
ieetne third Saturday. Philip Frankel, secretary, 310 New 
England Building, Cleveland, Ohio. 

Western Society of Engineers, Chicago, Tl. 
ing first Wednesda evening of each month, exceptin 
and August. J. H. Warder. secretary, 1785 Monadnock 
Chicago, Il. - oe 

hiladelphia Foundrymen’s <Associat on. eetings rs 
Wednenneh each month. Manufacturers’ Club, Philadelphia, 
Penn. Howard Evans, secretary, Pier 45 North, Philadelphia, 
Penn. 
hnical League of America. Regular meeting secona 
Fridog of each month Oscar &. Teale, secretary, 35 Broadway, 
Y. 


New ork, 


svorsacoeetervonmeoreseas senses Arve oneseanened neasonsecsactenenteusssers 


of Mechanical Engineers, Monthly 
Rice, secretary, 29 West 


Regular meet- 
July 
lock, 
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Prices--Materials and Supplies 


IRON AND STEEL Swedish (Norway) Iron—Thig material per 100 Ib, Bells as 
follows f.o.b. Places named: 


; as Iron—Quotations were current as follows at the points Toda: ay One eae oo 
ndicated: 
One One $5.50 $3.25 Cleveland... $5.05 Chicago... $4.2 
Apr. 21, Month Year : 
ctl é hee Age In coils an advance of 50c. is usually charged. 

No. 2 Southern Foundry, Birmin ham. $15.00 $15.00 $10.75 METALS 
No. 2 X Northern Foundry, New York. 20.75 20.50 14.75 
No. 2 Northern Foundry, Chicago saints 19.00 19.00 14.25 Miscellaneous Metala—The present quotations in cents per 
Bessemer, Pittsburgh .........°. 0/777 21.95 21.95 14.90 pound, with a comparison of practically a month and year 
Basic, Pittsburgh ....03 07722202000: 18.95 19.20 13.90 ago, are as follows: 

0. 2X, Philadelphia. . 1301202020000: 20.50 20.00 14.25 o——— New York ——_, 
NO.) 2p VANOY civ wea cvucinct ee 18.50 18.50 12.75 ne One 
No. 2, Southern Cincinnati... 077707) 17.90 17.90 12.40 a it 21, Month Year 
Basic, Eastern POM i hci ive eila ce ee 20.50 19.50 13.25 916 Ago Ago 
Gray forge, Pittsburgh... 057020000: 18.70 18.45 13.45 Copper, electrolytic (carload lots) 30.00 27.00 18.00 

n ee @eaee Pee eeeeneoes ees ee . co J 
Steel Shapes—The following base prices in cents per pound Lead .........///7° ee ears ee 7.75 8.5 4.20 
are for angles 3 in. by in. and larger and tees 3 in. and Spelter ........ ee oe ee ee ee 19.87% 18.00 12.00 
larger from jobbers’ ware Ouse at the places named: ST. LOUIS 
ae Sur Lead ast ses Sil aiaaitealale Sidhe apace icine os, 7.75 34 
Apr. 21, Month Year Cleve- Chi- Spelter ene tL eae eee cows 19, 87% 
916 Ago Ago lana cago an the Places named, the following prices in cents per 
Steel angles, base....... fe. 8.15 8.10 185 3.25 3.10 pound prevail: 
Steel T’s, base...../1'°° °° 3.15 3.15 1:90 3°96 3.10 New YOre “Ona 
Machinery steel (bessemer) 3.15 3.10 1.80 3.25 3.10 Apr 21 Month Year Cleve- Chi- 
916° Ago Ago land cago 
Steel Sheets—The following are the rices in cents per 
pound from jobbers’ warehouse at the places named: 4 Gopper wireets,, base... 87.50 35.50 22.50 $6.50 35.50 
H 4.50 37.00 
jan One One? Brass rods, ‘baaa’ 2.1711 3689 $852 1am nap 
ap 2 21, Month Year Cleve- Chi- Brass Pipe, base ...,/ °°: 44.50 41.50 21.00 43.00 on 
916 Ago Ago land cago qrape Oe . a eae 40.50 37.50 18.50 36.00 38. 
No. 28 black............ 3.65 3.50 2.60 2 : older an case ; 
No. 26 black... °°") seers 8.55 3.40 2.50 336 He LOCB) stew baei ees -+-- 87.87% 30.50 32.00 35.50 34.75 
Nos. 22 and 24 black.... 3.60 3.35 2.45 3.05 3.05 , hasin 
Nos. 18 and 20 black.... 3.45 3.30 2.40 3.00 3.00 Old Metals—The following are the dealers purchasing 
No. 16 blue annealed.’ *’ 4.45 4.30 2.35 3.70 8.60 prices in cents per pound: 
No. 14 blue annealed...” 4.40 4.20 2.25 3.60 3.50 7—New York—, -Clevane 
No. 12 blue annealed... 4.30 4.15 2.20 3.55 3.45 One Month 
No. <8 galvanized a 5.65 5.65 4.00 5.50 5.50 Apr. 21, Month Apr. 21, Ago 
No. 26 galvanized Pe - 5.85 5.35 3.75 5.20 5.20 1916 Ago 1916 - 
0. 24 Ea vanized "se eae 5 20 5.20 3.55 5.05 5.05 Copper, heavy and crucible. ae 24.50 23.00 ra Bae 
opper, heavy and wire....": 24.00 22.00 5 91.06 
Standard Pipe—The following table shows the comparison Copper, light and bottoms.... 20.50 19.00 24. 750 
in discounts, together with the net prices in cents per foot: Lead, BONS wine ver saeteas: nee ae Sa 
Apres -Galvanizea Brass, heavy 2112022220000 14.50 14.00 20.00 Ht 
Apr. 21, One “Pig tyr One, Brass, light 1iiitocitns 12.00 12.00 13.0013 
‘ 916 Yr. Ago 916 Yr. Ago No. 1 yellow rod brassturnings 15.25 14.00 nao 16.00 
Bs to 2 in. steel) butt welded 12% 80% 58%% 69% % IDG sian nuit wes ge ele. 13.00 13.00 . 

% to 6 in. steel lap welded. 71% 79% 524% 681% % : 

goo metess In. Monel metal The followin are the prices in cents pe 

ee ee eee 3.12 2.30 5.35 8.51 Pound for mill lengths » BNO Over: 
a tee etna deanna Pon 3.91 3.40 et 5.19 19,000 6,000 78° soo Lb. “S00LS. 
1% ee 7.70 5.60 12.79 8.39 ofa Size ofa Size of a Size of 8 Sse ote et 
pv aaa een eae roe a eee ne: 10-38 isee 34-21 ieee Size, In. and Over and Over and Over an 

ee ee ann 22:19 18-07 36.34 24.10 te 31.50 32.00 30.50 33.00 3408 
Or cee 31.08 68.30 46/69 ro i ees 31.25 31.75 a 50 «35.50 
hag : : . to 1%...., 31.00 31.50 32.00 32, ; 

BOUNCER vasceweersaia, Ct 55.68 40.32 91.20 60.48 . 17} “to 2%....: 31.75 32.25 32.76 33.25 36.25 
he places names’? Fe as follows in cents per pound at 3 to 3y..... 82.50 38.00 33.50 «36.00 37.00 
the places named: Squares 00 37.00 

A r. 21, One Month aa gucci: 32.50 33.00 33.50 36. 

g0 ounds 15 

Waegureh mM 2.50 2.45 3% to 34h..... 32,25 32.75 $8.26 35.75 86.1 
areholne on LOEK: Seca es 3.15 3.10 Squares 35.78 —-$6.75 

arenas’ cleveland ¢..0 (i) ote reee- 3.25 3.25 376 to 318...., 25 32.75 33.25 

anemones, CHICAGO sic ccc arg aes 3.10 3.10 “tes uares $3.00 33.50 36.00 36.50 37.58 

ee ‘ . ; 34.50 38. 
Cold Drawn Steel Shaftin —From 5 to 648.227! 36.00 36.50 37.00 $9.00 
requiring fair-size lots, the following quotaticgs qrgumers Flite Pes ao ee ae ge Hey 36.00 37.00 
i ee ee i . ° Gt hick. 
One Month Ago s than % in.¢t d 
Ove otk aC gach Tee Brise Biue 30 & Li arom lat Hosmer hao ee. ee ie eee Osteteachalne size of a 
ee Se ce RN ai ce plus © St price rods. 1 
OMCBB 0” eke Scie List price plus 10% List price dare cutting to any specified length not shorter an 
Boller Tubes—From Pj 2 c. per Ib. F at work. 
carload basing discounts for lap woldeg onne are the none poe eereD epee erie tase: cane ted in 
1% pina 2 | | oR ana eae ee sie 3% to 4% in... 56% Antimony—Chinese and Japanese brands are quo 
2 and Me a ? tans re TP treet meas He cents per pound for spot delivery, Sen One Month Ag? 
eee 3 ee FR SOS, 8 OW SG a erty ng % Die acne 8 eae i N y k ae 2 1 ’ ay 
ese discounts apply to stand d SOURS Sey a aed fog be ee eeee : 50. 
not more than 4 gages heavier than standara’ xs lone Ga es Cleveland (//1ii0ttttt: ee 50.00 eas 45.00 
cnetne Bat net extra as follows: 1% in, size over 18 ft. and Chicago ih ee ee rs @eeseoe 45.00 a 
ceeding si HA sk oe i ro 8 in Sizes over 22 ft. and not ex- in cents per 
25 ft. es n. sizes over 22 ft, and not exceeding Copper Bars from warehouse sell as follows ei 
High Boones Apr. 21, 1916 One Mont 
ah Speed Tool st pecker: 39.5 
Bells as follows Per pound in Nang from ee rhneeten RY DORE 2hkey. eit ae aie sree 39.08 
BMC e.g esac F. $2.35 Bar CIeVGlANG  woieeaway oc 31.50 37.00 
.. $2. Brit ie a geacaiide feat d V0 Chiled go ven ia 2. 0 8 eats 38.25 
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Copper Sheets—In New York hot rolled 16 oz. (large lots) 
base per lb. is 36.50c.; cold rolled 14 oz. and heavier add ic.: 
polished, cakes le. per sq.ft. extra for 20-in. widths and under; 

ver n., 2c. 


Babbitt Metal—Quotations are as follows in cents per 
pound from warehouse at the places named: 


New York Cleveland Chicago 


Commercial ............2.2. 25.00 @ 30.00 22.50 25.00 @ 30.00 
Best grade .............. 55.00 @ 60.00 59.50 60.00 


SHOP SUPPLIES 


ute—From warehouses at the prices named, on fair sized 
Siders the following amount is deducted from list: 


r~-New Tor rf cleveland. ~ Mia ag: Sree. 
Apr. 21, Month Apr. 21, Month PE: 21, Month 
1916 A 916 


go 1 Ago 1916 Ago 
Hot pressed ad J 


square . $2.75 $3.00 $3.50 $3.70 $3.25 $3.70 
Hot pressed 

hexagon ..... 2.75 3.20 3.75 3.80 3.25 3.80 
Cold punched 

square ....... 2.50 3.00 3.00 3.50 3.00 3.75 
Cold punched 

hexagon ..... 3.00 3.75 3.75 4.25 3.50 4.50 


jpomiaolshed nuts sell at the following discounts from list 
price: 


New York.... 65% -70-10% Chicago.... 70% 


arriage Belte—From warehouses at the places named the 
iéivowine discounts from list price are in effect: 


Cleveland... 


New York Cleveland Chicago 
% by 6 In....... cc. ee eee 60 and 5% 65% 60 and 5% 
Larger and longer........ 40and5% 50and6% 50% 


At this rate the net prices are as follows: 


Length, -—New York— -—Cleveland—— -——Chicago——, 
In. % % % % % % % % % 
1% . $0.48 $0.35 $0.38 eh 

eck ise .53 Ses hs .38 eas a 42 sins rahe 
2%... 57 $1.85 $4.85 42 $1.55 $4.04 46 $1.63 $4.25 
3 ee 62 1.41 5.16 45 1.68 4.27 50 1.77 4.50 
3% .... 67 2.17 5.42 49 1.81 4.61 54 1.91 4.75 


achine Belts—From warehouses at the places named the 
isliowine discounts hold: 


New York Cleveland Chicago 
PY, 6 in. and smaller... 50and10% 665 and10% 60and 10% 
rger and longer up to 1 
in. by 80 Inm..........-000, 45% 60and 15% 60and 10% 


Length 7—New York-— -——Cleveland——, -——Chicago—, 
In. % % 1 % % 1 % % 1 

2 .-.. $0.81 $2. s * 80 $0.57 $1.22 $5.04 $0.64 $1.74 $7.20 

2% .... 84 27 30 60 1.30 5.32 67 1.85 7.60 

3 bine 33 Het ET .63 1.38 56.61 .70 81.97 8.00 

8% .... 91 2.55 10.29 67 1.46 5.89 -738 2.08 8.40 


Wrought Washern—From warehouses at the places named 
the following amount is deducted from list price: 
$6.30 


New York.... $4.25 Cleveland. $6.00 Chicago.... 
At this rate, the net prices follows: 
Diameter, In. New York Cleveland Chicago 


beh iaeate eqn eleece ae ree tie $9.25 $8.00 $7.70 

eA RES AR aE Lalu Pe AAT a 7.45 6.2 §.90 

een ee ert wate ree eee 6.65 5.40 §.10 
De ease ee Aa Cs we Oa ae OCR ERS 5.75 4.50 4.20 
YMG. Lisatas eee er aid sneer torte se Wa foiselee lo cds Ose 4.95 3.80 3.50 
ee ae eer ee ere ae oe ae 4.45 3.40 3.10 
DGS ite Saas aioe ee Se ee eS 4.35 3.30 3.00 
aie se ale wee ew eh lesb oee wana are te 4.25 3.20 2.90 
2, 2 hy Si. 2 Giese eee. 4.05 3.10 2.80 
Oi BE rae ees ae rey 4 a 
r Vs 6 Siar Oa ae eet nm Oe 3.50 3.20 
1 on cast-fron washers the base price per 100 lb. {s as fol- 
ow 
New ‘York. ... $2.60 Cleveland.... $2.00 Chicago.... $2.00 


Rivete—The following quotations are allowed for fair sized 
orders from warehouse: 
New York Cleveland Chicago 
Steel 60—10% 52% % 
Tinne 60% 60—10% 62% 


Button heads %, %, 1 In. diameter by 2 in. to 5 in. sell as 
follows per 100 Ib.: 


eee eee vee eweererse me eer een ee 


New York.... $4.75 Cleveland.... $3.40 Chicago.... $3.50 
Cone onda same sizes: 
New York. $4.85 Cleveland.... $3.50 Chicago.... $3.60 


For the ‘following sizes, the extras over the above prices 
in cents per 100 lb. are as follows: 


1% to 1% In. long, all dilameters.................. $0.25 
Sins GIAMeCtOl 6 bia hee ee Ne eG LW Es BE 0.15 
M6 Ans GIgMeter 22. ..4 leas cea eiaae PG Oe aa es 0.50 
1 in. lon@mw and shorter........ 0. ccc eee eee ee eee 0.50 
Longer than: Sinise ob BRERA EN eee 6S HS 0.25 
Less than Kegs... ... cc ccc te ete ane 0.50 
Countersunk heads ....... ccc eect tee ene eens 0.50 


Copper Rivets aud Burs sell at the following rate for orders 
100 lb. and over: 


Rivets Burs 
Cleveland ............ List price List price 
CHICA RO iia nea es List price List price 
New OTK 6s hob Soma 20% from list price List price 


Polt Endsa—Fair-sized orders of bolt ends with hot-pressed 
nuts, from warehouses at the places named, sell at the fol- 
lowing discount from list price: 
New York.. 45% Cleveland... §0—10% 


50—5 % Chicago.. 
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Naile—Wire nails f.o.b. Pittsburgh sell at $2.40; galvanized, 
1 in. and longer, $4.40, and shorter, $4.90. These prices are to 
regular customers and delivery is made at the mill’s conveni- 


ence. From warehouse wire and cut nails sell as follows: 
New York Cleveland Chics ra) 

WTR) iced Sa he Re 2.90 2.95 

CU 8 ooh iin ae Se oecine Sd aes is 2.90 2.85 : 40 


MISCELLANEOUS 


Seamless Drawn Tubing—The base price in cents per pound 
from warehouse is as follows: 


New York Cleveland Chicago 
BAGS) 66.66 5554 ae eR 41.50 45.50 43.00 
CODDER 25 od ose ce aekseeeeke 42.50 44.50 42.00 
: aoe immediate stock shipment the following quotations 
old: 

r————Copper——_—_,, r-————_ Brass ————_ 

-—New York. c~New York—~, 

ne One 

Apr. 21, Year Cleve- Apr.21, Year Cleve- 
Diameter, In. 916 Ago land 916 Ago land 
3 to 2%..... 45.50 22.50 44.50 43.50 19.50 45.50 
Sarina see pn onamgreh a sy 45.50 22.50 44.50 43.50 19.50 45.50 
oK 6 a ie tw saad fe 45.50 23.50 44.50 45.00 20.50 45.50 
BONY bg goes ha ca ade g 46.50 24.50 45.50 46.00 21.50 46.50 
WM ee RAE Dee 47.50 26.50 47.50 48.00 23.50 48.50 
| re are a eae 49.50 28.50 49.50 50.00 25.50 50.50 
Owe tb eaacds 51.50 29.50 51.50 §1.00 26.50 52.50 
BO ee ctavartl oven, © au 52.50 31.50 51.50 53.00 28.50 52.50 
BS coke eae miata 54.50 $3.50 55.50 65.10 0.60 56.50 


Welding Material (Swedish)—Prices are as follows in 
cents per pound f.a.b. New York: 


Welding Wire Cast-Iron Welding Rods 


ye: i}, a oh 4. fe oe 8.50 % by 19 in. long....... 22.00 
o. 8, 9.25 by 12 in. long....... 26.00 
i. aera pctg erate eee Baer eran eet oa 10.00 by 19 in. long....... 20.00 
ne eae ae a aes 148 by 21 in. long....... 20.00 
is 18 veeseeeetessesls 1400 Vanadium Wire in Colle or 
O20 <p eauren eon cae 16.00 Sticks ° 
Special Welding Steel =o - Bir! 18:00 
bytevGiarie BMee bow eee Race eee $3.00 gle a weesavacave Stal wus ates wave, 4,00 
as on satGearoe fete tarcelie ie esata oes 30.00 Mea ae Petes wie L200 
p rrr re eee eee 28.00 . and largmer........... 11.00 


Tin Piates—The following prices are in effect from ware- 
houses at the places named: 


r~New York—, -— Cleveland — -—— Chicago —, 
One One One 
Apr. 21, Month A ee Month Aor. 21, Month 


1916 Ago Ago 1916 Ago 
Coke tin plate, 14x20: 
10 Bide sia ia ein fei 36.00 $5.00 $5.40 ve 87% $5.50 $4.75 
I.C. 107 Ib..... 6.16 §.15 5.55 5.05 5.65 4.90 
Terne plate, 20x28: 
Base Net Coat- 
Wet. Wet. Ing 
100 1b. 200 8 $10.00 $9.00 $9.10 $8.60 $8.90 $8.50 
Lc. 214 8 10.30 9.30 9.85 8.90 9.25 8.90 
I. X. 270 8 12.30 11.30 11.60 11.10 11.40 12.75 
2: 218 12 12.00 12.00 10.50 10.10 10.75 10.80 
TC; 221 15 138.00 13.00 10.50 10.90 11.60 11.25 
Ic. 226 20 13.50 13.50 12.50 12.20 12.50 12.20 
IC. 231 25 14.26 14.25 13.50 13.40 18.75 15.35 
I.C. 236 30 15.50 15.50 14.50 12.40 14.76 15.60 
Ic. 241 35 17.00 17.00 15.75 15.60 15.85 16.20 
I-C, 246 40 19.00 19.00 16.75 16.60 17.10 16.80 


Coke—The following are prices per net ton at ovens, Con- 
nellaville, and cover the past four weeks: 
Apr. 1 Apr. 8 Apr. 15 


aoe 22 
Prompt furnace $3.25@3.75 ve ia. 00 et ie 3.00 $3. 
Prompt foundry 3.75@4.00 38.7 4.00 3. 75 @4. 00 


Cotten Waste—The following prices are in cents per pound: 
New York Cleveland Chicago 
WHITG 3 Muowase seers 11.00@13.00 11.00@14.00 11.00@13.00 
Colored mixed ........ 8.00@10.00 7.60@11.00 8.00@10.560 
Sal Soda sells as follows per 100 Ib.: 
NG@w YORK ices Sees ees $1.90 wahwe sii: ie Ra ea ene itelss $2.25 


Roll eagle in 360-lb. bbl. sells as follows per 100 Ib. 
New York.... $2.25 Cleveland.... $2.75 Chicago.... $2.85 


oundry ond Fire Clay in New York sells at $2 per lot of 
$00 ro This does not include delivery charges. 


Zine Sheeta—The following prices in cents per pound pre- 


vall: 
Carload lots, f.0.b. MAL... . cc cw ce eee eee teeter eees 25.00 
New York Cleveland Chicago 
ed ier pare hee ees 26.00 26.00 26.50 
a en iets PO ee nore 26.50 26.50 27.00 


Linseed O1fl—These prices are per gallon: 
New York Cleveland Chicago 


Raw in barrels.........-++20-> $0.81 $0.90 $0.83 
Bemal. CANB ...... eee eee eee ees 91 .80 91 
Boiled, it is lc. per gal. higher. 
White and Red Lead, in cents per pound, sell as follows: 
‘White 
Dry “Inon Dry n O11 


Dry I Dry andl 

see eidsg at Mra eke Btw we ays 10.50 11.00 10.50 

ae an nd eT K@B8... 0. eee 10.75 11.25 10.75 
L2%-lb. Kew .... ce eee ee eeaee 11.00 11.50 11.00 
1- to Belb. CANS. oo ssciws ace aes 12.50 12.50 12.60 


Se en en ee 
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If you are im need of machinery or supplies, the first thing to do ia to consult the Buying 
Section. If you cannot find just what you want, send us particulars, and we will be 
glad to publish it free of cost, thus putting you in touch with reliable manufacturers. 


METAL WORHING 


NEW ENGLAND STATES 


The Boston & Maine R.R. will construct a 41x88-ft. ma- 
chine repair shop at Portsmouth, N. H. 


Fire, Apr. 16 damaged the garage of the Haynes Hotel on 
Portland, St. Rochester, N. H. Loss, $30,000. 


The Commercial Gerare plans to build a 1-story, 86x126- 
ft. garage on Commercial St., Adams, Mass. Estimated cost, 
$40,000. 


The George Crow Auto Co. will build a 2-story, 90x193- 
ft. garage on Commonwealth Ave., Allston, Boston, Mass. 
Estimated cost, $25,000. 


B. Ludwing has awarded the contract for the construc- 
tion of a 3$-story, 50x79-ft. reinforced-concrete garage at 
Commercial St. and Greenough Lane, Boston, Mass. _ Esti- 
mated cost, $100,000. 


The contract has been awarded for the construction of a 
2-story, 92x100-ft. garage at Brookline, Mass., for the Brook- 
line County Club. 


Plans are being prepared by George P. B. Alderman & Co., 
Arch., for the construction of a 1l-story yarage for K. R. 
Charlton, 243 Elm St., Holyoke, Mass. Estimated cost, $20,- 
000. 


The Morse Twist Drill Co. plans to construct an addition 
to its plant at New Bedford, Mass. Estimated cost, $200,000. 


The Gillette Safety Razor Co. plans to construct a 7-story 
addition to its plant in South Boston, Mass. 


The Morris Manufacturing Co., Springfield, Mass., recently 
incorporated with $250,000 capital stock, plans to construct a 
plan’ for the manufacture of die-casting machines. Albert 

. Morris, Springfield, is interested. 


The contract has been awarded for an addition to the 
plant of the Spencer Wire Co., Worcester, Mass. 


The O. Butts & Son, 73 Grove St., East Providence, R. I., 
plans to construct a 1-story, 40x60-ft. machine shop on Paw- 
tucket Ave., East Providence. 


The American & British Manufacturing Co., Providence, 
R. I, manufacturer of metals, plans to construct an addition 
to its plant on Charles St. 


A 4-story factory will be constructed at Pine and Cherry 
St., Bridgeport, Conn., by the Bridgeport Metal Goods Co. 


The Sterling Blower Co. plans to construct two 1-story, 
32x180-ft. and 42x130-ft. additions to plant at Hartford, Conn. 


As soon as the ground permits the J. N. Lapointe Co., 
manufacturer of broaching machines and broaches, will re- 
sume work which was stopped in February on the con- 
struction of 3-story, 50x140-ft. building at New London, Conn. 
This construction will be of stone, brick and concrete and in 
which the new office will be located. The company has al- 
ready started the daa of l-story on the new building 
completed last year, making same 3-story instead of two 
and will also extend 27-ft. on the main 2-story building. 


The Ellwill Garage and Machine Shop, Stamford, Conn., is 
in the market for a drill press and shaper. 


Plans are being prepared for the construction of a 1-stor ; 
49x82-ft. garage at Warehouse Point, Conn., for J. J. Cahill. 
Estimated cost, $15.000. 


The contract has been awarded for the construction of an 


ye to the plant of the American Pin Co. at Waterbury, 
onn. 


MIDDLE ATLANTIC STATES 


Plans have been prepared for the construction of a_ 3- 
story addition to the plant of the Barcalo Manufacturing Co.. 
Louisiana and Kentucky St., Buffalo, N. Y., manufacturer of 
brass beds. Estimated cost, $35,000. 


The Cyphers Incubator Co. will build a 2-story addition 
to its plant at Dewey Ave. and the New York Central Rail- 
road Belt Line, Buffalo, N. Y. Estimated cost, $35,000. 


Plans are being prepared for the construction of an ad- 
dition to the plant of the Houk Co., manufacturer of wire 


wheels for automobiles, at Elmwood Ave. N 
Central R.R., Buffalo, N’ Y. ver sanid!-2yew “ork 


Preliminary plans prepared for 5-story, 85x152-ft. garage 


for Charles Weihe, Bay St. and Williams Ave. City Island 
N. Y. Estimated cost, $50,000. e, City Island, 


The Crescent Garage, Hudson, N. Y., has awarded the 


contract for the construction of < ; 
cost, $25,000. a 2-story garage. Estimated 


Pasquale Santini, 609 Jackson Ave., New York, N.Y. 
(Borough of Bronx), has had plans prepared by Goldner & 
Goldberg, Arch. 391 East 149th St., Bronx, for a 6-story 
Barage. Estimated cost, $50,000. 


A. C. Grossman, 1262 Boston Rd., New York, N. Y. (Bor- 
ough of Bronx), has awarded the contract for he: cone 


struction of an addition to hi 3 
$10,000. . S garage. Estimated cost, 


New and Enlarged Shops , 


‘Elizabeth, N. J 
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The contract has been awarded for the construction or a 
12-story automobile service building for the Estate of Mary 
E. Pinchot, New York, N. Y. Estimated cost, $300,000. A R 
E. Pinchot, 60 Wall St., New York, N. Y. (Borough of Man- 
hattan), interested. 


Plans have been prepared by J. H. Oberllies, Arch., Granite 
Bldg., Rochester, N. Y., for 1-story foundry for Northwestern 
Brass and Aluminum Co., Rochester. Estimated cost, $10,000. 
A. Hetzler, 14 Riley St., in charge. 


The American Locomotive Co., Schenectady, N. Y., will 
coustruct an addition to its plant to be used as a cylinder 
shop. 


The Mica Insulator Co., manufacturer of electrical sup- 
plies, 68 Church St., New York, N. Y., will soon award the 
contract for the construction of an addition to its plant at 
Schenectady, N. Y 


The Lefever Arms Co., Maltbie, N. Y., Is having plans 
repared by Taber & Baxter, Arch., Gurney Bldg., ye 
or a 2-story factory at Syracuse. Estimated cost, $25,000. 


The contract has been awarded for the_construction ah 
2-story building at Oneida and Temple St., Syracuse, N. a or 
the Engel Manufacturing Co., 239 West Genesee St., Syra- 
cuse, manufacturer of hardware. 


The contract has been awarded by the Hammond Fa 
and Forging Co., 1400 Milton Ave, Syracuse, N. Y. for 
l-story addition to its plant. 


Plans are being prepared by Tabor & Baxter, Arch., Gurney 
Bldg., Syracuse, f. Y., fora 3 -story garage and malic 
tion for the Syracuse Motor Car Co. Estimated cost, $40, fut. 
D. Grody is Pres. 


{a 
The contract: has been awarded for the construction 0 
2-story addition to the plant of the Habirshaw Electric Cable 
Co., Yonkers, N. Y. Estimated cost, $40,000. 


The Standard Underground Cable Works _is building an 
addition to its plant at frechanic St. and De Kalb Ave. Perth 
Amboy, N. J. 


The Ransome Concrete Machinery Co. plans to enlarge its 
plant at Dunellen, N. J 


. {s con- 
F. L. Smith & Co., 50 Church St., New York, N.Y. : 
structing an addition to its machine shop on North Ave 


the leather 
Plans have been prepared for an addition to New: 
factory of Berkowitz. Goldsmith & Spiegel, Garden St. *° 
ark, N. J. Noted Apr. 6. 


ion to the 
The contract has been awarded for an addit 
plant of the Warren Foundry and Machine Co. Phillipsburé 


ton, N. J. 
The Wycock Machine Co., 190 Jefferson St.. Trenton, Esti- 
has awarded the contract for a 1-story machine shop. 


mated cost, $3,500. 


and 
An addition ts being bullt to the plant of the Frog 
Switch Manufacturing Co., Carlisle, Penn. 


ddition to the 

The contract will soon be awarded for an a acturer 
plant of the Ingersoll-Rand Co., Easton, Penn., manuf 

of machinery. Noted Mar. 16. an. bat 


in, Pe : 
The Franklin Rallway Supply Co. Franklin, tf ai. 
awaraed the contract for the construction of a 2-story 
tion to its plant. Estimated cost, $20,000. 


{- 
truction of a 
Plans have been prepared for the cons OM etal Co- 
story, 40x80-ft. addition to the en of the Ajax 
Frankford, Penn. Noted Apr. 20. 


8 puild- 
The Lebanon Boiler Works, Lebanon, Penn, | 
ing several additions to its plant. ction of 8 
The contract has been awarded for tne Oe ate Phila- 
5-story factory for James F. Burns, cae Estimated cost 
delIphia, Penn., manufacturer of brass goods. 
$18,000. 


Ld P 
The Eynon-Evans Co., 15th and Clearfleld Si a4 the con: 
phia, Penn., manufacturer of machinery, Be nated cost, $1 
tract for the construction of a factory. 8 


000. Machine Co goth St 
Bids are being received by the Hess Mar g-story ™ 

and Lancaster ae. Philadelphia, Penn. for a 

chine shop. Noted Apr. 20. 31 North 


1, Archy 3 vise 

being prepared by E. L. School, E. & Yo 
6th St. Reading. Denn. for a 3-story garage for 

Co., 46 North 5th Ave. Reading. as selivk es south 

¢ U 0 "0. 

Fi ntly damaged the plant of the Loss, $*" 
Bethlehem, Penn., manufacturer of spark plugs. 

000. foundt? 


. jon of a i oT] 
Plans are being prepared for the constructhanarogs Tie © 


: Met 
at Havre de Grace, Md., for the Maryland nol 
627 Munsey Bldg., Baltimore, Md. Noted ae manufactur 

The Hilles & Jones Co. Wilmington. De chased ede 
of punching and shearing machinery. te rnd wi Jone’ 
fron rolling mills adjoining its propel ity Alfred RB- 
same for the manufacture of its specialty. 
is Pres. 
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SOUTHERN STATES 


The Internationa] Save-a-Life Fender Co., Parkersburg, 
W. Va., Plans to construct a factory. Estimated cost, $100,006, 

The Americus Automobile Co., Americus, Ga., will re- 
ceive bids about Sept. 1 for a 3-story building. 

The Seaboard Air Line Ry., Atlanta, Ga., contemplates 
an expenditure of $150,000 for improving ‘its shops and yards 
at Howell, Ga. W. Faucette, orfolk, Va., is Ch. Engr. 

The Ford Motor Co., Detroit, Mich. will build an as- 
He Plant and repair shop at Macon, Ga. Estimated cost, 

000. 

Plans are being prepared bv Mason Maury, Arch., Ba. of 
Trade Blde., Louisville, Ky., for a 2-atory addition to the 

lant of the Louisville Drying Machinery Co, . E. Geiger, 
axter Ave. and Hull St., Louisville, igs Pres. and Mer, 


E. Keetenacker, Newport, Ky., has awarded the contract 
for the construction of a Barage. Estimated cost, $20,000. 


MIDDLE WEST 


The contract has been awarded for the construction of a 
65x150-ft, addition to the Plant of the American Steel Foun- 
dries Co., Alliance, Ohio. 

Plans are being Prepared for the construction of a sheet 
steel mill at Canton, Ohio for the Republic Stamping and 
Enameling Co. 

John Eggers Will build a Barage at 2622-30 Kemper Lane, 
Cincinnati, Ohio. 

The contract has been awarded for the construction of a 
2-story, 60x160-ft. factory on McMillan St., Cincinnati, Ohio, 
for the Gruen Watch Manufacturing Co. Estimated cost, 
$50,000. Noted Jan. 20 and Apr. 6, 

The contract has been awarded for the construction of a 
plant at Euclid Ave. and Nickel Plate R.R., Cleveland, Ohio, 
for the Cleveland Milling Machine Co.. 313 Engineers’ Bldg. 
Estimated cost, $800,000. 

The Cleveland Wire Spring Co. has awarded the contract 
for the construction of a 1-story, 122x362-ft. factory at Cleve- 
land, Ohio. Estimated cost, $80,000. Noted Mar. 23 and 
Apr. 6. 


Plans have been prepared for the construction of a 2. 
Story, 87x110-ft. and 31x50-ft. addition to the plant of the 
D. a Hutcheraft Co., 1318 West 78th St., Cleveland, Ohio. 
Noted Apr. 20. 

The Potter Co. Has leased a site at 1600 West Superior Ave., 
Cleveland, Ohio, and will establish a factory for the manu- 
facture of hardware, 

The Davton Body Co. will build a 4-story, 64x384-ft. 
factory at Dayton, Ohio. 

The Miami Fireproof Door Co., recently organized, plans 
to construct a Plant at Milford, Ohio. 

Strob & Son will construct a garage on Main St., Mont- 
pelier, Ohio. 

The Napoleon Manufacturing Co. plans to establish a 
factory at Napoleon, Ohio, for the manufacture of automo- 
biles. F. M McGraw is Gen. Mer. 

Plans are being prepared for the construction of a sheet 
steel] plant at Niles, Ohio, for Jacob F. Waddell. Noted 
Apr. 13. 

The Monarch Machine Co. will bulld an addition to its 
Plant at Sidney, Ohio. 

The Gschwind Furnace Co. plans to construct a plant at 
Youngstown, Ohio. 

Work will soon be started on the construction of an ad- 
dition to the plant of the National Car Coupler Co. at Attica, 
Ind. Estimated cost, $190,000. R. J. Harrison, Secy. and 
Geng. Mer. 

The contract has been awarded for the construction ofa 
2-story, 90x104-ft. Rarage at Ft. Wayne, Ind., for J. Poin. 
sette, 1016 Maumee Ave. Noted Feh. 24. 

The contract has been awarded for the construction of an 
addition to the lant of the Peerless Wire Goods Co. on 
Elizabeth St., La avette, Ind. 

The contract has been awarded for the construction of a 
foundry for Gavin Ritchie & Son at Battle Creek, Mich. Esti- 
mated cost, $7.000. 

Press reports state that the General Motors Co. plans to 
enlarge its plant at Ray City. Mich, 

The contract has been awarded for the construction of a 
factory on Piquetts Ave., Detroit, Mich., for the Detroit Auto 
Crank Co. 

The General Aluminum and_ Brass Manufacturing Co., 
Boulevard and St. Aubin Ave., Detroit, Mich., plang to en- 
large its plant at Detroit. 

The Northway Motor and Manufacturing Co., Mavbury St. 
and Grand Trunk Ry., Detroit, Mich., plans to construct an 
addition to its plant at Detroit. Estimated cost, $13,000. 

The Schermack Co., 1606 Kresge Rldg., Detroit, Mich., man- 
ufacturer of vending machines, hag been granted a permit 
for the construction of a 2-story factory on Baltimore St.. 
Detroit. 

Plans are hein prepared for the construction of a 9. 
story, 59x200-ft. a oe at Grand Raplds, Mich. for the 
Grand Rapids Blow Pipe and Dust Arrester Co. 

The Wilmarth & Norman Co., manufacturer of drill grind- 
ers, is constructing a plant at 1175 Monroe Ave., Grand 
Rapids, Mich, Noted Oct. 7 and Apr. 13, 

Bids have been received for the construction _of a plant 
at Horton ana Leroy St., Jackson, Mich., for the Briscoe Mo- 
tor Co. Estimated cost, $69,000. Noted Oct. 21, 

Plans are being prepared by Fisher Bros., Arch., Fisher 
Bldg., Pontiac, Mich., for the construction of a 2-story, 50x 
20N-ft, Rarage and salesroom for Howard Faweett at Pontlac. 
Estimated cost, $20,000. 
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The Ford Motor Co. contemplates constructing a 1-stor 
60x100-ft. addition to its factor at Saginaw ich. Esti- 
mated cost, $10,000. J. “4 gr. . ce 

We have been advised that the Roesch Stove and Manu- 
facturing Co. is building a 50x200-ft. factory at Belleville, 
Il., and Is in the market for sheet metal working ma- 
chinery, Estimated cost, $5,000. Noted Apr. 13. 

The Christopher Motor Co.,, 3310 Sheffie'q Ave., Chicago, Ill, 
will construct a 50x100-ft. addition to its plant at Cc icaga 
Estimated Cost, $20,000. 
~ The contract has been awarded for the construction of 3 
(-story factory on Jackson Blvd., Chicago, Ill., for A. B. Dick 
oO. manufacturer of labor Saving office devices, Estimated 
cost, $60,000. 

The Morava Construction Co., 8431 Etewart Ave., Chica 
Til, will build a 1-story reinforced-concrete addition to its 
machine shop at Chicago. Estimated cost, $5,000, 

‘ The contract has been awarded for the construction of a 
ayaa Garage at Chicago, Tl, for Thomas Pp. Smith, Win. 

The contract has been awarded for the construction of 4 
1-story, 60x125-ft. karage for Gottschalk & Son, 1603 Aberdeen 
St.. Chicago Heights, Il), Estimated cost, $10,000. 

The Buchanan Manufacturing Co., manufacturer of wire 
stretchers, plans to construct an addition to its plant ap 
Eldorado, Tl, 

The Geneva Foundry and Machine Co. has awarded the 
contract for the construction of a_ 1-story addition to its 
foundry at Geneva, III. Noted Jan. 6. 

Plans are being pre ared by Charles WwW. Webster, Arch, 
for the construction of a 1-story, 30x80-ft. addition to the 
Plant of the Joliet Stove Works at JolHet, I. 

The contract has been awarded for the construction of a 
2-story, 75x 290- ft. wire mill at Joliet, Ill., for the Syracuse 
Crucible Steel Co. of America. Estimated cost, $50,000, 

Brown & Zimmerman Plans to establish a foundry for 
$58 gmanufacture .Of stoves at Neoga, III. Estimated’ cost, 

The Junger Stove and Range Co. lans to construct aa 
addition to its plant at Grafton, Wig. , 

Plans are being prepared for the construction of & farage 
at Merton, Wis. for the Merton Dairy Products Co. . . 

The Badger Auto Body Co., Milwaukee, Wis., has leased 
a 2-story fa ilwaukee, and will re- 
model it for the manufacture of auto trucks. 

Bids have been received for the construction of a gara e 
on 13th St., Milwaukee, Wis., for M, Hilgendorf. abies 

Bids are being received for the construction of q 45x125-ft 
garage and a aad shop for Ira Ludwig, 19th and Center St, 

{lwaukee, Wis. 


lans are being prepared for the construction of a 2-story, 


Osceola, Wis, for T 
Estimated cost, $12,000. 

The Optenberg Iron Works, South 7th St. and Clara Ave, 
Sheboygan, Wis., contemplates constructing a 1-story factory 
at Sheboygan. 


WEST OF THE MISSISSIPPI 


Plans are being prepared for a factory for the McCadder 
Machine Works, St. Cloud, Minn. 

The Omaha Van and Storage Co., 16th ana Leavenworth 
St., Omaha, Neb., has awarded the contract for the construc. 
tion of a l-story garage. Estimated cost, $10,500. 

We have been informed that the Panama Rubber Co., St 
Louis, Mo., does not plan to install equipment in its Plant 
for the manufacture of motor accessories as stated in our 
issue of Apr. 13. 


The Houston Pneumatic Puncture Proof Wheel Co. Plans 
to enlarge its Plant at Houston, Tex. 


The Traylor-Love Co., Sierra Blanca, Tex., will construct 
a& garage and machine shop. 


A foundry and machine cust for the manufacture of sepa- 
rators will be established by the Armstrong Steam Separator 
Co., Hobart, Okla., recently incorporated with $100,000 capital 
stock. C., Armstrong is interested. 


WESTERN STATES 


The Southern Pacific Co. will rebuild its machine shops 
at Naco, Ariz., recently destroyed by fire. 


M. Randle plans to construct a garage and machine Facop 
at Morton, Wash. 

Mitchell Bros. has purchased a site on 3rd St. Spokane 
Wash., and plans to construct a garage and machine shop. 
Estimated cost, $10,000. 

R. E. Ruffschmidt and C. J. Dugan, Portland, Ore., will 
bulld a foundry at Bend, Ore. 

Norris K. Davis, 400 7th Ave., San Francisco, Calif., plans 
to construct a l-story addition to its machine shop at San 
Francisco. 

The Simmons Co. has awarded the contract for the con- 


tion of a factory at North Point and Powell St., San 
Revol Calif... for the manufacture of metal beds. Esti- 


mated cost, $40,000. 

The Sperry Flour Co., 332 Sansome St., San Francisco, 
Calif., has awarded the contract for the construction of a 1- 
story, 97x120-f¢t. Farage at Greenwich and Sansome St., San 
Francisco. Estimated cost, $20,000. Noted Feb. 10. 


The Standard Oj] Co. will construct a l1-story reinforced- 
Minercte Karage on 16th Ave., San Francisco, Calif. Estimated 


cost, $12,000 
CANADA 


Bids are bein received for the construction of a foundry 
at Dartmouth, N> S., for Williston Steel Foundry Co. Estf- 


mated cost, $16,000. 


80 AMERICAN MACHINIST 


The Springsteen & Co. will rebuild {ts garage at Blen- 
heim, Ont. recently destroyed by fire with a loss of $16,00. 


Bids are being received for the construction of a 2-story 
biel ong concreke garage for Taylor Bros., Ltd., Carleton 
Place, Ont. ; 

The Chalmers Motor Co., Detroit, Mich., has urchased the 

lant of the Tate Electric Co. at Ford City, nt. and will 
fnetall new machinery. 

The Canadian Hart Wheels Co. will construct an addition 
to ia plant on Burton St., E., Hamilton, Ont. Estimated cost, 

000. 

The British American Canners will install machinery in 

Plant purchased at McGregor, Ont. William Wall is Mer. 


The Imperial Motor Co., 150 Albert St., Ottawa, Ont., plans 
te gonstruct an addition to its plant at Ottawa. L. H. Roy 
8 Mer. 

The Corbet Foundry and Machine Co., Owen Sound, Ont., 
is in the market for a heavy duty screw cutting engine 
lathe, 16-in. swing with 6 ft. between centers, 


Plans are being &repared for rebuilding the Plant of the 
O’Briens Munitions Co. at Renfrew, Ont., which was recently 
damaged by fire. Estimated cost, $75,000. 


Ford & Featherstone, 55 King St., West Hamilton, Ont., 
for the manufacture of vaults, safes, etc. 


GENERAL MANUFACTURING 


NEW ENGLAND STATES oe 


The Maine Coated Paper Co. plans to construct an ad- 
ine to its plant at Rumford, Maine. Estimated cost, $200,- 


The contract has been awarded for the construction of a 
8-story woolen mill for the Troy Blanket Co., Troy, N. H., 
Noted Apr. 13. 


The Boston Duck Co. has awarded the contract for the 
construction of a Baetory. 130x400-ft. mill at Bondsville, Mass. 
Estimated cost, $275,000. . 


The contract has been awarded for the construction of 
an addition to the plant of the Massachusetts Rubber Co. at 
Cambridge, Mass. stimated cost, $35,000. 


The contract has been awarded for the construction of a 
4-story addition to the Plant of the Bay State Paper Co. at 
Dalton, Mass. 


The Central Worsted Co. plans to construct a 2-story ad- 
en to its plant at Hartford, Conn. Estimated cost, $40,. 


MIDDLE ATLANTIC STATES 


The Superior Manufacturing Co., Hoosick Falls, N. Y., 
manufacturer of knit goods, has awarded the contract for a 
4-story addition to its plant. Estimated cost, $30,000. 


The National Air Cell Co., New York, N. Y. (Borough of 


Schawarth is Mgr. 


Plans have been pre ared for an addition to the plant of 
Thomas Oakes & Co., Bloomfield, N. J.. manufactur - 
ens. Estimated cost, $15,000. Noted Apr. 20. pe eee) 


An addition will be built to the plant of 
xygen Co., Newark, N. J. Plant of the International 


Plans have been prepared for 2 additions ¢ 
of Wks eh py Hastings, poston. Masa, on’ went 
eadows, ewar - J» manufacturer o i] 7 
Estimated cost, $75,000. “Noted Jan. 27 ae tn eee 


The contract has been awarded for 2 addi 
plant of the Merck Chemical Co., Rahway, N, ios re tne 


Press reports state that the Elizabeth Sas Door and 
Supply Co., Roselle Park, N. J., will con = 
bulldings at its plant. arpuet ‘four ’-story 


Bids are being received for the construction of additions 
to plant of Alexander Bros., 414 North 8ra i 
Penn., for the manufacture of leather belting. Philadelphia, 


A_ cold-storage plant will be constructed on Enterprise 
St., Pittsburgh, enn., by the Independ . 
mated cost, $60,000." -” pendent Packing Co.  Estt 


SOUTHERN 8TATES 


The Richmond Cold Storage Co., Rich “ 
struct a 6-story reinforced-concrote plant Mae WAM con 


C..°C; Coddington and associates, Charl 
construct a factory for the manufacture oF tien Se pian. :to 


The Magnet Knitting Mills, Clinton Tenn lans to co 
struct a 2-story factory. Estimated oe ; x te 
sup & Co., Chattanooga, Arch. ine $10,000, J.D. AN 


The Waller Manufacturing Co., manufacturer of furnit 
has purchased a lant at Lexinet ‘ ; one 
struct additions. ' sone and plans to con- 


The Classified Advertising section appears on pages 156, 157, 158, of this tssue and 
will in future appear in the same relative posttion in the paper. 
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MIDDLE WEST 


The Wovenright Knitting Co., 5815 Kinsman Ra Cleve 
land, Ohio, will build a 2-story, 55x63-ft. additio 3 : 
at Cleveland. Estimated cost, $10,000, n to its factory 


The Monarch Tag Co. is constructing a 2-sto : : 
factory on East 5th Be. Dayton, Ohio. Betimated doa rete 
Noted Mar, 23. ; 


The Emmerson Sash and Door Co., recently incor 
Plans to construct an addition to its plant at Marion tle 


The Cincinnati Can Co. contemplates the construction of a 
1-story factory at St. Bernard, Ohio. Estimated cost, $20,000. 
- x Edwards, Eggleston Ave, and 4th St, St. Bernard, js 

up . 

The contract has been awarded for the construction of a 

2-story, 76x130-ft. factory at Toledo, Ohio, for the Rettrick 
ros. Co., manufacturer of awnings, tents and canvas belt. 
ings. Estimated cost, $20,000. 


The G. I. Sellers & Son Co., manufacturer of xitchen cabi- 
nets, plane to construct additions to its plant on North 13th 
St., Elwood, Ind. 

The contract has been awarded for the construction of a 
3-story, 38x60-ft. addition to the plant of the Wabash Cabi- 
net Co. at Wabash, Ind. Noted Mar. 16. 

Plans are being prepared for the construction of a 3. 
story, 50x100-ft. factor at Detroit, Mich., for the Detroit 
Cabinet Co. Estimate cost, $90,000. Frank Clipper, 988 
Riopelle St., Secy. 

The Globe Knitting Works contemplates constructing an 
addition to its factory on Commerce Ave., 8. W., Grand Rapids, 

ch. 


The contract has been awarded for the construction of an 
addition to the plant of the Hawthorne paper Co. at Kala- 
mazoo, Mich. Estimated cost, $35,000. Noted Jan. 13. 

The American Shoe Stock Co. has awarded the contract 
for the construction of a 2-story, 52x100-ft. factory at Cen- 
tralla, Il. 

The Patent Novelty Co. has awarded the contract for the 
construction of a factory at Fulton, IIL 

The Chicago Rubber aba | Co. has awarded the con- 
tract for the construction of a -story, 60x125-ft. factory at 

ine, Wis. 

Bids will soon be received for the construction of a ¢- 
story, 80x144-ft. factory at Sheboygan, Wis., for the John C. 
Nicholas Harness Co., Janesvile. Estimated cost, $25,000. 
Noted Feb, 3 and 17. 


WEST OF THE MISSISSIPPI 


Plans are peing prepared by J. Webster, Arch, for a 
packing plant for eorge Rath & Son, Dubuque, Iowa. 


The contract has been awarded for the construction oe 
2-story factory for the Hugo Manufacturing Co., 310 Lb. 
2nd St., Duluth, Minn., manufacturer of specialties. Es 
mated cost, $25,000. Noted Apr. 20. 


The Daniel Shoe Co., 415 South St., Wichita, Kan. has 
awarded the contract for a 2-story addition to its plant 
Estimated cost, $15,000. Noted Apr. 6. 


The Du Pont Powder Co. will build a powder mill at 
Dawson, Mont. W. J. Laird, Dawson, Arch. 


F. C. Bretsnyder, of Bell O!] Co., St. Louis, Mo., and others 
are interested in the construction of an oil refinery at St. 
Louls. The company is in the market for machinery. 


The plant of the Interstate Compress Co., Hobart, Ark. 
recently destroyed by fire will be rebuilt. 


WESTERN STATES 


truct 
H. W. Etz, J. A. Gumm and C. E. Goetz plans to cons 
& canning plant at Benson, Ariz. Estimated cost, $10,000. 


2-story, 
Plans have been prepared for the construction oe for the 
50x72-ft. cold-storage plant at North Yakima, Wash. for 00. 
Yakima County Horticultural Union. Estimated cost, $250 


te at 4th 
The Standard Furniture Co. has purchased a al 4 
Ave. S. and Walker St., Seattle, Wash., and will bulld 
factory. 


. he contract 
The Inland Empire Paper Co. has awarded t 
for the construction of a sulphite mill at Spokane, Wash 


jon of a2 
Plans have been prepared for the construct Co. 
story addition to the plant of the Hood River Canning 
Hood River, Ore. 

CANADA 


ampton, 
The Acme Rubber Co. will build a factory st fonge St, 


Ont. Estimated cost, $30,000. D. Law, 
Brampton, is interested. t- 
actory at Bran 


The Waddell Preserving Co. will build a f Secy. 
ford, Ont., and install machinery. J. A. Waddell is 


t an addition 
The Mitchell Woollen Mills Co. will construc inery. 
to its plant at Mitchell, Ont., and install new mach 
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Shells 


By Fren [. COLVIN 


SENOPSIS—The neve 


‘ ssity for lifting shells by 
mechanical means introduces a new factor nd one 
that adds much to the handling time. The llustra- 
tions show several forms of hooks and clam ps, 
special lathes, h eavy boring tools, sin gle- and 
double-tooling for lathe carriages and formers or 
cams for both turning and boring. While there are 
uo startling innovations, the methods have all been 
carefully worked out and are giving good results, as 
will be seen by the operation limes. 


The manufacture of the 8-in. shells involves several 
problems not presented by shells of smaller caliber, the 
first noticeable difference being in the handling. Owing 
to the greatly increased Weight over the smaller S1z08, 
tackle is required for putting the shells into and taking 


sections by columns and roof-beams running in the other 
direction, giving post centers 22x16 ft. 

Raw material comes in from'the cars at one corner and 
traverses in regular order up and down the diferent 
bays, as shown in Fig. 2, receiving its final baking, after 
being varnished, at the Same end, but on the opposite side, 
from which it started. From here it goes to the bonded 
warehouse in charge of the British inspectors, 

The shell itself is illustrated in detail in Fig. 1, with 
all principal dimensions. It ordinarily consists of but 
two parts—the body and the adapter plug, which screws 
into the base. There ig also & provision by which any 
shell that is too large in the nose to pass inspection may 
be rebored and a special adapter screwed into it. The 
dimensions of this adapter are also given. 

Coming in from the forge shop, the shells are handled 
by the type of hook seen at 1, Fig. 3, this being so bal- 
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FIG. 1. 


them out of the machine. This lifting is done in various 
ways, as will be seen in the different lustrations as well 
as in the different forms of handling devices grouped 
together in Fig. 3. 

The necessity for these aids will be made clear when 
We realize that the blanks or rough forgings weigh 250 
Ib. each, while the finished shell Weighs 177 Ib. This 
figure, however, includes the adapter plug, which is 
screwed into the base, as shown in Fig. 1. The plant 
Mustrated has been built especially for making these 
shells and consists of a one-story building SSx}2x ft. 
divided into four 22-ft. saw-tooth bavs running length- 
wise of the building. The shop is divided into elzht 16-ft. 


*Copyright, 1916, Hill Publishing Co. 
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DETAILS OF THE S-IN. HIGH-EXPLOSIVE HOWITZER SHELL 


anced that it hangs with the open end lower than the nose, 
so as to avoid all danger of accidentally slipping off 
and injuring a workman. 


THE First OPERATION—DRILLING THE NOSE 


The first operation is the drilling of a hole in the nose, 
which is done on a W. F. & John Barnes drilling machine 
that happens to be available. A special drilling fixture 
of the turntable varicty carries two mandrels, as in Fig. 4. 
These mandrels have a ring -1 at the upper end, which fits 
inside the bore of the shell near the nose, so as to center 
the shell from the inside, but at the same time leaves 
plenty of room for the nose drill to break through with- 
out interfering with the mandrel. Details of these man- 
drels appear in Fig. 5. only one spindle being given. 
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FIG. 2. FLOOR PLAN AND LAYOUT OF MACHINERY FOR MAKING 1,000 8-IN. SHELLS PER WEEK 


The post A carries the centering plunger B, which is 
kept in the upper position by the spring C. The weight 
of the shell forces the plunger B down, so that the 
tapered lower end forces out the three fingers D to center 
the lower end of the shell while the collar on B centers 
the upper end. The shell is centered by the hole in the 
forging, it being easier to take care of eccentricity on the 
outside, where turning tools and carriages can be made 
stiffer, than in boring. The spring F throws the finger D 
in when the shell is removed. 

The posts are mounted on the turntable F, which is 
carried on a central ball bearing 17 and has two indexing 


positions. The base G carries the indexing pin J oper 
ated by the lever J and is also provided with a 
edge to retain the lubrication. Stepping 02 the lever 
withdraws the indexing pin J and also throws . 
bearing into action, making it easy to turn the ta “ 
Releasing the lever allows the table to rest on the larg 
and substantial annular bearing of the base. sa 

This drilling fixture has a swinging plate C, ¥ : 
centers itself over the shell to be drilled and also ae 
the drill bushing. It can be swung in either aie 7 
that only one drill bushing is required for both manures: 


¢ . ° IQ wn at p. 
as can be seen in Fig. 4. The facing cutter }s sho 


RATIONS 
FIG. 3. TYPES OF HOOKS AND CLAMPS USED IN HANDLING 8-IN. SHELLS FOR THE VARIOUS OPE 
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FIG. 4. OPERATION 1: DRILLING NOSE, 1{4-IN. DRILL 
Machine Used—W. F. & John Barnes vertical drilling machine. 
Fixtures—Revolving stand with drill bushings. 
irages—None. 

Production—8s min. each. 


After the hole is drilled, the shell goes to a special 
Root & Van Dervoort cutting-off machine, Fig. 6, with a 
spindle large enough for the shell to be slipped inside 
and held by three substantial screws. 
This places the shell inside the main 
hearing and = avoids all overhang, 
permitting a cutting speed of from 35 
to $0 ft. per min. with a heavy feed. 
In order to assist in centering the shell 
so that the ends shall be square with 
the bore, there is a tapered stop or 
plug on the inside of the spindle, which 
enters the hole already drilled in the 
nose and centers that end of the shell, 
while the outer end is clamped by the 
three screws in the chuck previously 


a c + § 
referred to. This stop also locates the wie gage 35 
shell for cutting off to length. [ate kt 
After this cutting-off operation the : Lie ren 
heat number, which had previously are 
been stamped on the body of the shell, MACHINE STEEL 


is transferred to the end, to prevent its (Case Harder) 


being lost in the turning operation. 
Rough-turning comes next. Fig. 7, 
the shell being tested at the pomt. to 
see if it will true up to the required 
size. Incase the point is somewhat ec- 
centric, it can be coaxed over a limited 
amount by means of special brass 
cups A, of varving thickness, which are 
placed over the ends of one or more 
of the lovating and holding points 
in the work-holding mandrel. These 
mandrels, illustrated mm Fie, 8, are 
operated by air chucks. The shell is set 
by the bent gage, Fig. 7-B. so as to con- 


form to the location of the cam at the FIG. 
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back of the lathe. This gages from the flange of the shell 
mandrel to the point of the shell. 

A rough sizing gage for the nose is shown at B, Fig. 8. 
It is turned on the outside so that it will slip easily into 
the 144-in. hole already drilled, while the hole through 
the gage is a loose fit over the end of the shell mandrel. 
The looseness of this fit on the mandrel shows how much 
the shell can be jockeyed on the mandrel and still clean 
up on the inside. As long as this rough gage will go over 
the end of the work mandrel and into the shell nose, the 
bore of the shell has not been thrown out of center too 
much to be cleaned up. This instrument also serves 
another purpose, as the outside is used as a gage for set- 
ting the turning tool. It also avoids inconvenient caliper- 
ing on the rounded nose and allows the operator to set 
his tool for the cut almost at random, as he cannot well 
set it to cut smaller than the outside of the nose piece. 


Two Toots For RouGH-TURNING 


Two tools are used in the rough-turning—one starting 
at the nose and the other about midway of the shell. They 
are held in independent tool slides on the carriage. One 
slide—the one with the nose tool—is controlled by the 
forming cam at the back of the lathe, as can be seen in the 
view in Fig. 7, which is taken looking straight down on 
the lathe. 

This operation is also performed on a Root & Van 
Dervoort special lathe having the same type of headstock 
as the cutting-off machine. The main bearing in each case 
is 14 in. in diameter by 75g in. long, the rear bearing 
being 7 in. in diameter by 714% in. long. The same lathe 
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DETAILS OF DRILLING FIXTURE AND GAGES 
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head is used for both the turning and the boring lathe, a Finish-turning is performed by a single round tool, 
special mandrel, Fig. 8, being bolted to the end of the hol- Fig. 11, that is held stationary and turned only when 
low lathe spindle for the outside operations. The lathes it is desirable to present a fresh cutting edge to the work, 
for the internal work are fitted with special steel draw- This method gives a fairly broad contact and leaves g 
in collets operated by air and fitting the turned shell. 
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annt BER: 


Nough-boring comes next, the shell fitting inside the / : 
° SCAST say HD-ROLLED 
Cc 


lathe spindle as in cutting off. A heavy boring bar made 
of a steel casting is used for this work, being guided for 
contour by the slotted cam at the back of the lathe bed. FIG. 9-B. GAGES FOR OPERATIONS 4 AND 5 

It is shown in Fig. 9, while details of the boring bar itself ‘af 
will be found in Fig. 10. Finish-boring is done in a simi- smooth finish on the work. After the finish-turning, the 
lar manner on an adjoining lathe, the work progressing heat number is stamped on the nose of the shell, os 
from one machine to the next, in order to reduce handling to preserve it when the outer end has been faced 0 
to a minimum, this being important on heavy shells. to length and to secure the specified weight. 
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Figtine . Mr a Root & Van Dervoort Special lathe. Machine Used—Root & Van Dervoort special. 
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Boring and tapping the nose for the fuse were first ac- This method was a slow and unsatisfactory proposition 
complished in a special lathe having a similar headstock and has been replaced by a sensitive vertical bench drill, 
and a two-position cross-slide—one for the nose reamer_ the shells being rolled along until they come under the 
and the other for the collapsing tap, as shown in Fig. 12— drill. This procedure is proving much more satisfactory, 
but are now being done under a Baker vertical drilling both for drilling and tapping, and has reduced the time 
machine by changing the reamer and tap by means of a and broken taps to a considerable extent. Continuous 
magic chuck. benches are used as much as possible throughout the shop, 

Drilling and tapping for the fixing or grub screw com- so that the shells can be rolled from one operation to : 
prise one of the vexatious operations on a shell of this the next. This has been used as an alternative to the | 
kind. In the beginning a portable pneumatic drill was trucking system in use in some shops and about which 
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FIG. 7-B. A—GAGE FOR SETTING SHELL FOR ROUGH-TURNING, OPERATION 3; B—THICKNESS OF NOSE 
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used, while the shell was held in the 
‘pot chuck, Fig. 13. The drilling bush- & Dril, ; 
ing was held in the fixture shown at 4% ~ 
the top, and in detail at A, Fig. 14, rs 
the threaded plug screwing into the 
nose after locating the hole the right , 
distance from the end of the shell. The anes hc paciiipange RRA 2 Luan ect ETT aS 
details of the pot chuck for holding ee a: 
shells vertically are also shown. It 
can be used for holding the shell either 
end up, the ring B, bored to the proper = => 
curvature, forming a seat for the : 
shell nose when the large end is up for 
screwing in the adapter plug. This 
prevents bruising the nose. FIG. 10. DETAILS OF CAST-STEEL BORING BAR 
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FIG. 6-A. OPERATION 2 FIG. 7-A. OPERATION 3 
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FIG. 9-A. OPERATION 5 FIG. 11-A. OPERATION 6 FIG. 12-A. OPERATION 7 FIG. 13-A. OPERATION 8 


FIG. 11. 


Production—30 


OPERATION 6: 


Machine Used—Root & Van Dervoort 
Fixtures and Tools—Mandrel, one round tool former. 
Gages—Diameter and contour. 


min. each. 
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FIG. 12. OPERATION 7: BORE AND FACE NOSE 


Used—Root & Van Dervoort special, Boker drilling 
machine, 


Fixtures and Tvols—Collet chuck, Kelley reamer Murchey tap, 


Gages—Diameter. thread and bevel surface. 
Production—6 min. each, 
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there is quite a difference oi 
opinion. With lighter shells th 
truck system is probably the 


t . Parra 
(Jop.USS best, but with shells weighing 
M This per Inch, % sx |, - approximately 200 Ib. each, ml 
Mhitworth St 41 x2003%. = Sah. d Saw ing saves considerable handling. 
MACHINE STEEL: £1997 ’ te = And when handling means the 
7 = bh Drill clamping or placing of hooks : 
y ~~ ——eerssruy tongs, and then lifting the she 
k. * 1 the time 
me PGi by mechanical means, the 
@ ees | required is by no means a negl 
gible quantity. In fact the mat- 
ma ter of handling 250,000 Ib. of 
it pita Pe 7 shells a week, and not only once 
' 
& | <--8"2000"- 4 | but between every one of i 
ir: ie MACHINE STEEL | many operations, 1s quite a pr 
ms { 5 e . 
—_ ree Ss Nite lem in itself. | 
sai Special frames were net 
\ —_ 4 hold these on the trucks, #1 
FIG. 13. OPERATION 8: DRILL AND TAP ‘ livisions to keep them on end 
| } : fo Ft divisions ] 
FOR GRUB SCREW ‘ a! These were how: 
Machines Used—Portable drill and bench D and separate. The: : . 
Peete ariel in favor 0 
Fixtures and Tools—Pot chuck, drilling jig | vance abandoned in a cide 
drill and tap. . ‘at b h avstem, It saves consider: 
sae’ es—Location of holes, diameter and a enc BAe : eee 
ea able lifting at various stall 
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Using SKill for Capital in the 
Smal] Shop 


By Joun H. VAN DEVENTER 


SYNOPSIS—Doing what other people cannot do 
ts one of the surest ways to success in the small- 
Shop field. This article tells of a New England 
dte-sinking shop that ts making good on a line of 
work that requires a high degree of skill. How 
large-shop experience helps the small-shop owner 
to operate on sound and systematic lines becomes 
evident. 


When vou go into a successful small shop, you are often 
struck with the resemblance it has toa well-managed de- 
partment of a large shop. Evidently there are certain 
earmarks of good practice that apply to small and large 


FIG. 1. 


boards for smal] equipment and tools, may be classified, 
inventoried and written down in plain figures ; others are 
more vague and elusive, but can nevertheless be quite 
plainly felt by a shopman’s sixth sense. Among these is 
the perception that the work is being handled to advan- 
tage, from both the customer’s and the shop owner's view- 
points. Time study would paint this picture after a month 
or two—the sixth sense will do it instantaneously, like 
a “snapshot” photograph. 

The small-shop owner who has had a part of his train- 
ing in a large shop is somewhat ahead of the game, hav- 


by experimentation, as distinguished from the small-shop 
man “brung up” in the small shop, who must cut his eye 
teeth without the aid of a dentist. And so when the ex- 
large-shop man starts a small shop he is apt to carry in his 
mind the memory of the large-shop department and its 
way of doing business. 

The large-shop idea is evident in the small shop of 
Hollander & Johnson, Worcester, Mass., who specialize 
in drop-forge die sinking. At present some seventeen men 
are employed in this shop, which is a rather rapid growth 
from a two-man beginning made three years ago. To some 
extent the demand for drop-forge dies for munition mak- 


ing has been responsible for this enlargement; but the 
start in the right direction was independent of this con- 
dition, and it is the start that will interest other smal] 
shops having a large capital of skill and a small capital 
of cash. 

A shop struggling for a start cannot pick and choose 
the class of work that it does. Often the crucial tes? 
comes in the shape of an order for work that is apparently 
unsuited to the machine tools at hand. In this case it was 
an order for 450 sets of molds for making rubber shoe- 
soles. There were two machines available for this work— 
a shaper and a die sinker—in fact, with the addition of a 
lathe they comprised the entire shop equipment. Taking 
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ho order for these 450 molds for delivery in 6 weeks took 
oth nerve and hard work ; but the task was accomplished 
oy operating night and day, and doing it put the small 
shop on its feet—one might say a pair of rubber-soled 
ones! 

S. G. Hollander obtained his large-shop experience in 
drop-forge dies at the United Shoe Machinery Co.’s plant 


FIG. 2. SINKING RIFLE BOLT DIES 


-t Beverly, Mass., where he had charge of this class of 
work, both as to making the dies and using them. Te has 
retained one very important large-shop feature in the mak- 
ing of such things—the division of labor according to the 
degree of skill required. Some small die-making shops 
are run on the old toolroom basis, one skilled man travel- 
ing about from machine to machine and taking care of the 
job from start to finish. The large-shop method is to 
pass the work from one man to another, each one a special- 
ist on his own machine or bench, and this scheme is applied 
in the small shop to good advantage in both time and 
money. 

The properly run small shop can take work requiring a 
high grade of skill at very nearly the cost-to-make in 


FIG. 3. MOLDS FOR MAKING RUBBER HEELS 


the big-shop toolroom and come out with a profit. Here 
lies one of the big weapons of the sinall shop in hunting 
for business, and it is duc to the low overhead exponse as 
compared with the high one in the big plant. A shop of 
fifteen to twenty men, in which the owner is superintend- 
ent and manager, correspondent and time clerk, as well as 
on frequent occasions a die maker or tool maker, will show 
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up an overhead of from 15 to 25 per cent., a8 compared 
with the 100 to 150 per cent. of the big shop. If this fact 
is thoroughly mastered, it will open up new business for 
the small-shop man who grasps it and uses it asa selling 
argument. 

Another feature that will result in business is to relieyy 
the large shop of responsibility and detail. Some people 
cannot get enough responsibility to suit them, but the 
real big fellows have a habit of placing it on other should- 


{ADE DIES 

FIG. 4. ARTICLES PRODUCED IN SMALL-SHOP » ee 

A—Milltary rifle forgings; B—Rubber die prou'ing F- 
Auto and bicycle forgings: D— Bayonet 
Machine-gun forgings; G—Miscellaneous 


ure that the 
The small-she 


ers than their own when thev make 8 
shoulders are broad enough to carry it. 

man with small views is apt to pin the res viet 
closely to his customer as he can, living ees at i! 
blueprint. The small-shop man with big a mate 
another way, saving: “Show me the piece i and Ie 
and the machine on which you want to make } cae 
the rest to me. I will be responsible for the resi 
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on favorable terms. 
The illustrations reproduced on these pages show what 


no outside capital and should encourage other small-shop 
owners who have plenty of the former and not much of the 


Steel Famine in Japan and Its 
Effect on Shipbuilding 


By a JAPANESE ENGINEER 


Since the war in Europe broke out, industry in Japan 
has expanded wonderfully, though not so much as in the 
United States. his is especially true in shipbuilding, 
As an example, the Osaka Tron Works have orders in 
hand at present for a tonnage exceeding that of all the 
ships which they have built during the last 35 years, 
or since they started in that kind of business, Besides, 
all sorts of engineering works, for both peace and war, 
are in full swing and being extended. This situation 
makes it interesting to study the question of raw mate- 
rial—namely, iron and stcel—for these works, 

When the war began, the supply of steel from England 
was affected to some extent, and this condition became 
more serious when the Munitions Act in that country 
went into force. Later on, the greater activity of the 
submarines in the Mediterranean Sea made it worse. Be- 
side that, the declaration last fall, of the American Steel 
Trust that it would not accept any new orders until 
further notice was a great blow to many engineering 
works. This fact is shown by the following table of steel 
material ordered from abroad. The amount, even for 
shipbuilding alone, allotted for vessels to be completed 
during 1916 is estimated to be +5 per cent. of the whole 
weight, 50 per cent. of this proportion being from the 
United States. 

The steel for shipbuilding, for ships to be completed 
during 1916, is estimated as follows: 


Approximate 


Ordered from Tons ercentage 
a el Ee 22,690 25 
Pited) States ce ace 44,880 50 
BOM Gago ramet wecgiaee en ee 23,704 25 

POCA crossed batch ce 91,274 100 


Of these orders the material from Great Britain is 
mostly bars and section, while that from. the United 
States is in plates. According to the latest news from 
England, the mills are busy drawing bars for munition 
works, the result being the suspension of output of bars 
and sections for Japanese shipbuilding, though it is said 
that it will be possible to resume this work in the near 
future. 


Propuction or JAPANESE STEEL Works 


Such being the case at present, it is quite natural 
that all users of iron here g0 to the home steel works, 
asking for more and more turn-out, though at the same 
time they do not neglect any means for getting steel from 
abroad as well. The capacity of the home mills is as fol- 
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lows, the Government steel works being the largest one in 
this country and all private firms being quite small: 


Ton 
Rolled-Steel Capacity: ons per Year 


overnment steel POE NE Beech Seba saiins ya 290,000 
Tanaka Stee} Works, Kamaishi.?32102[222iiittttt: . 80,000 
Te USA A emadaat ace cen, 320,000 
Pig-Iron Capacity: 
anaka Steel orks, Kamaishi................... 40,000 
Wanishi Steel Works, Hokkaido... 0 2c iiiititt: 20,000 
Honkeiko, SPERMINE sak canweend ae ee 40,000 
Sr SOMO tet sot neraeteate act an ea "100,000 


On the other hand, the imports of raw material dur- 
ing the past three years have been as follows: | 
“yore 49ns 1914 


Pig iron, spiegel iron, ferromanga- . 
nese, ingots, blooms, etc........_. 238,400 279,817 178,639 


Bars, sect ons, plates, wire tubes and 
pipes, building material........... 612,409 548,172 436,113 
Nails, anchors, chains, wire rope.... 54,903 29,842 18301 
POUAD sities eleaaeadesaiat cece, ap 905,712 857,831 633,053 


Taking the amount in 1912, which is the highest fig- 
ure, and comparing it with the largest turn-out of the 
Government steel] works—227,300 tons—which was in 
1914 (the output in 1912 and in 1913 being 204,005 
tons and 212,816 tons respectively), we get: 


Turn-Out of 


Imports, Government 
1912, Steel Works, 
Tons 1914, Tons 
Plates, including checkered Plates, cor- 
rugated Plates, galvanized sheeets 
and plates, tin plates ee ree 155,548 47,505 
Sections and the like..... 0032002000: 185,000 68,064 
Bite SO tO ourereua a aes 100 68,732 
Nails and wire, eluding bands and 
hoops, wire rope, galvanized wire and 
PAUWAY ANS iets a oo 45,672 29,216 
DONEER tsa ne ee 84,680 13,783 
TOCAY: ctiie iw ule balairinc ges ie’: 530,000 227,300 


The item of imported plates in 1912 included : 


Tons 

Corrugated Dae ees eG MGs cade cc Moca 220 
Galvanized Plates and ONO Fe wien caw aoanuaic ce 34,000 
PR ARIBEON, Tian Sua waesn costs) ere 26,500 
RONEN tee Nal Avistate tas ootde 60,720 


These products cannot be made in Japan at all. De- 
ducting this amount from 155,548 tons, it leaves 94,828 
tons, which is approximately twice the capacity of the 
Government steel works—+7,505 tons, The rails are the 
only item in which the amount imported is less than the 
home product. The turn-out of the Tanaka Steel Works 
was not taken into account in the summary given, as 
their exact figures are not available. Since that plant 
makes miscellaneous varieties, this omission wil] not affect 
the comparison to any large extent. 


CoMPARING Past ann PRESENT Imports or Pig Tron 


Pig iron was imported to the amount of 270,000 tons 
in 1912, this being 27 times the home product of 
100,000 tons. These figures of comparison of the past, 
combined with the present crisis brought about by the 
shortage of steel and iron, naturally induced many new 
firms to start in business and caused the extension of 
existing firms. These projects number about 18 up to 
the present. Figures obtainable are as follows: 

1. Government Steel Works—An addition in course of 
construction during the past few years will be completed 
early this year. The total capacity will be increased to 
300,000 tons per year. Resides, a program will be sub- 
mitted to congress in a few weeks, asking for an exten- 
sion to cost 36,000,000 yen (2 yens = $1, approximately ) 
and to be finished in five years, beginning in April of 
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this year. An additional capacity of 300,000 tons per 
year will thus be provided, bringing the total to 650,000 
tons per annum. If congress approves, the extension will be 
executed in such a manner as to add 50,000 tons’ capacity 
at the end of the first year and another 50,000 tons at 
the end of the second year, for the purpose of relieving 
the urgent demand. At the end of the fifth year the total 
additional capacity of 300,000 tons will be reached. 

2. The Tanaka Steel Works, the Lumitomo Steel 
Works (Osaka), the Kobe Steel Works and the Kanasaki 
Shipyard (Kobe), the Nippon Steel Tube Co. (Kana- 
saki), the Nippon Steel Works (Hokkaido), the Kuhara’s 
Steel Works, the Kinjiho Steel Works (Chosen), etc., 
are contemplating extensions, or new plants. I estimate 
that when this construction work is completed—in per- 
haps four or five years—about 100,000 tons will be turned 
out by these firms. 

3. The Honkeiko Iron Works report that they will 
treble their capacity of pig iron after a few years, adding, 
say, 80,000 tons to their present capacity. 


EsTIMATED OvuTrPuT 1N Five YEARS 


So after four or five years the total product of rolled- 
steel material will be 880,000 tons, as compared with a 
consumption of 757,300 tons—the total of the imports of 
1912 and the home turn-out of 1914. | 

Pig iron will reach to about 200,000 tons, compared 
with a consuming power of 370,000 tons. Thus, it is 
secn that there will still be a great shortage of iron and 
steel material in Japan. In view of the naturally great 
demand for steel building and machinery, I wonder if it 
is not a chance for American steel makers, who must be 
thinking of what they are going to do when the great 
European War comes to an end. 

Turning again to the shipbuilding problem of Japan 
at present, we find such facts as that a ship 35 years old 
was recently sold at a price of 130 yen per ton. Last 


year the ownership of a 3,200-ton steamer that was to be 


completed in February, 1916, was transferred into other 
hands at a price of 70,000 ven, while she was still on the 
shipway. Moreover, a similar vessel, which is to be fin- 
ished in-April of this year, was sold ata price of 150,000 
yen. These incidents show how scarce ships are in Japan 
Just as everywhere else. 

The whole number of ships with a tonnage of over 
1,000 tons now in the shipyards of Japan is 88—a total 
of 481,000 tons and 292,680 ih.p., including 20 stock 
boats of 172,800 tons total. Of these 88 ships, £0 (total- 
ing 160,000 tons) will be finished during this year, while 
most of the remaining 48 ships are intended to be deliv- 
ered during next year; but it all depends upon whether 
the supply of steel necessary from abroad comes in time 
or not. 

It is interesting to notice that the net weight of the 
ships when turned out from the shipyard, without water 
and consuming material (usually called light displace- 
ment), is about 60 per cent. (strictly speaking, a little 
less in a pure cargo boat). As the ca rgo-carrying capacity 
of a ship is slightly less than twice the gross tonnage, it 
may be said that one ton of ship will be able to carry 
about three tons of cargo. In other words, every ton of 
ship that costs approximately 300 yen will earn about 
450 ven interest per year at present rates. 

The Imperial Government Railway, which controls 
nearly all railroad lines in Japan, used to get 100,000 
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tons of steel per annum from the Government Stes! 
Works, including rails, nails, etc., besides the greater 
amount obtained from abroad. Lately the railway office 
has demanded a supply of 70,000 tons as a minimum 
quantity for this year. The Government Steel Works 
however, have declined to supply more than 40,000 tons, 
which means the practical stoppage of any new work,.as 
well as the use of wood in place of steel, wherever possible. 
This will delay the introduction of steel cars on Japanese 
railways. 

The engineers’ society at Osaka is proposing to the 
Government Steel Works to buy a great amount of steel 
material of several varieties from the United States, as 
stock, but it is doubtful whether this will be done. 

2B 


The First Cleveland Automatic 
and Its Development 


SPECIAL CORRESPONDENCE 


An. intéresting contrast, which indicates the develop- 
nent of one of the best-known automatic screw machines 
in this country, is illustrated herewith. The first 
machine shown was built in the toolroom of the White 
Sewing Machine Co., Cleveland, Ohio, 28 years ago. It 
was designed for producing brass washers for sewing: 
machine bobbins, its only work being confined to formitg. 
as the drilling of the washers was a separate operation. 
The tools for forming the washers were mounted on a0 


IC 
FIG. 1. THE FIRST CLEVELAND AUTOMAT 


oscillating tool post, which swung forward ag form 
ing tool and swung back for the cutting © ‘the maid 

The regulation three-step cone was used on vailable 
spindle, which means that only one speed we ee on 
without moving the belt by hand. The mec ih » chuck 
the inside of the cone for opening and closing 


: today: 
would be considered: old-fashioned and bothersome 


wid 
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on account of the large number of parts liable to be 
disarranged. Considering the fact, however, that this 
machine was built 28 years ago, it worked quite satis- 
factorily. 

Its success was responsible for continuing with the 
automatic idea, and this machine was in reality the 
foundation of the Cleveland Automatic Machine Co. of 
today, which built it with no thought of ever going into 
the machine-building business. Six of these automatics 


FIG. 2 THE DEVELOPMENT OF 28 YEARS 


were first built—of 54-in. capacity—as a beginning of 
the automatic-machine business, about 26 years ago. 

It is interesting to notice both the difference and the 
similarity between the original and the present machine, 
the most striking difference being that the speed of 
the camshaft can now be changed for various kinds of 
materials and jobs by means of changed gears. A series 
of tools can be mounted on the longitudinal slide xo as 
to produce several shoulders. The gage stop ix s:parate 
and independent. Independent cutoffs and the use of 
double cross-slides enable interesting operations to be 
performed on a plain automatic, which was not originally 
the case. The real similarity ends with the appearance, 
us while the old machine was designed for forming the 
simplest kind of machine parts, the other ix suitable for 
the many operations demanded of a modern machine. 

: a 


Sponges That Only Absorb 
By Joun BR. GODFREY 


They say it takes all kinds of people to make a world, 
but my own opinion is that we have a plentiful supply of 
several kinds for some years to come. One of these is the 
sort of sponge that is perfectly willing to absorb all the 
information he can find, but refuses on one pretext or 
other to give up any in return. There aren't so very 
many of this breed, but they still exist. 

My friend Bill Johnson, got into the shell game pretty 
early and had all kinds of trouble, till he got on to a lot 
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of the curves of both the shells and the inspections. He 
didn’t make any bones of it either and naturally felt a bit 
proud when hed found the bugs and killed ’em. 

Bill was traveling not long ago and ran on to another 
fellow from out in the Middle West, who was just starting 
in the same game and was having his troubles, same as 
most of ’em do. Well, Bill opened up and told him how 
he’d crawled under some difficulties and climbed over 
others; and as the Middle Westerner was going to be 
near his town, Bill asked him to come over and see things. 

Mr. Middle Westerner comes all right and spent a day, 
Bill giving him as much time as he could and letting him 
nose around by his lonesome the rest. Oh, but he was 
grateful—any time Bill wanted any dope in M. W.’s line, 
all Bill had to do was to holler, and a lot more taffy that 
Bill set down to natural exuberance or such. 

Now it so happened that Bill went West not so very 
long after and thought he would blow in on Mr. M. W. 
and see how he was getting on. Bill dropped a line to say 
he’d be in on the 2:15 train and kinder half thought 
Mr. M. W. might be there with his car to drive him out. 
But the M. W. wasn’t, and that isn’t all. Bill found his 
way out to the place, way backside of nowhere, with dirt 
roads and no sidewalks. He caught a glimpse of the M. W. 
when the latter didn’t know it and so was a bit surprised 
to be told he wasn't in. But Bill nailed him at last and 
was rewarded with the information that it was strictly 
against the rules for anyone to go into the shop. Sorry, 
but he couldn’t make any exceptions and other bunk. 

I'd like to write what Bill said to Mr. M. W. when he 
got over the shock, but the censors would stop the edition, 
even if the editor shut his eves when it went by. 

But after passing the M. W. a few complimentary 
remarks about being a hypocritical, ungrateful cuss in 
general, Bill read the riot act on the principle of the 
whole thing. He pointed out in polite but forcible 
language that he had given a lot of his time, all his expe- 
rience and saved M. W. a barrel of money in experiment- 
ing. Then he showed that man what a low-down, lop- 
sided sort of a hound he was to grab all he could from 
others and not give back to the general fund of mechan- 
ical knowledge. 

Then Bill spotted the American Machinist reprints on 
shrapnel and high-explosive shells, and he broke out in a 
fresh spot. Showed how such information was made 
available because most manufacturers were openminded 
enough to realize that the whole advance in mechanics was 
due to an interchange of ideas—that the fellow who didn’t 
vive out his mite was reniging in the game and had a soul 
about the size of a plugged nickel. Said that if M. W. 
wouldn't add his bit of real dope he ought to be man 
enough not to use the other fellow’s stuff and that there 
ought to be some way whereby he could be prevented from 
buying any of the papers which give other methods. 

Bill came home mad clear through—wouldn’t have 
hurt him so much if it had been somewhere else besides 
the “open-hearted West”—that’s what got his goat the 
most, and it isn’t altogether strange is it? 

As Bill says, he don’t blame anyone in the war game 
for not saying much till he gets what orders he needs; 
but when he’s got things cinched, he sure ought to give up 
for the general good. 

I’m wondering if Bill’s scheme for an embargo to pre- 
vent the American Machinist from reaching men who 
won't give up their end of the game isn’t a good thing. 
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Jigs Used for Machining Parts of 
a Press Feeder 2% te 


By RoBert Mawson . ’ v 


SY NOPSIS—Because of the high speed at which 
the feeder operates and the necessity for inter- 
changeable manufacture, these parts must be accu- 
rately machined. In most cases when the part ts 
milled the drilling operation is the next in se- 
quence. This routine enables the part to be either 
localed or placed on finished surfaces, 


The two-shect rotary printing press illustrated on page 
58 is manufactured by the United Printing Machinery 


/ 


/ 


FIG.4 FIG. 8 


Co.. Woonsocket, R. I. “Several articles have already 
appeared, showing and describing examples of jig 
and fixtures employed in machining elements used on the 
press. These tools were examples of economical and suc 
cessful small-too] construction, and equally well designed 
tools used in machining five other parts used on the feeder 
for the press form the subj2ct of this article, 

Where rough surfaces are used for locating, adjustable 
means, such as screws, are provided so that the locator 
may he easily changed as conditions demand. The oper- 
tions on all of the parts consist of drilling and reamine, 


JIGS USED IN MACHINING PRESS-FEEDER PARTS, WITH WORK SHOWN IN POSITION 


FIGS. 2 AND 2-A 
Operations—Drilling and reaming upper center bearing, 
Fig. 1, casting is located against two pins, 
being forced back with Knurled-head SCT€Ws, as A. The 
down and held with the three thumb- 
are then tightened down 


Holes Machined—One 1’/y-in. drilled and reamed 1% in., 
one @/.-in, drilled ana reamed 1 tn., three “/a-in. drilled and 
in., one 31 /a4-in, drilled ana reamed % in., three 
7/-in. drilled ang reamed 1% in., one 5 /q,-in. drilled ana 
reamed % in. 

FIGS. 4 AND 4-A 

Operations—Drilling and reaming Pile drag carriage 
bracket, Fig. 3. The milled Casting is located by ears which 
are set on the inside of the Machined Surface of the fork end 
It is forced back with a knurled-head Screw at the opposite 

is then dropped down and fastened with the 


The Setscrew B jg tightened down th 
Casting ang holds it securely. = : 


Holeg machined—One 3 /a-in, drilled a 


One ‘/,-in. drilled ana reamed & tn 
reamed | in., one 


nd reamed % in 


+» One S/.-in. drilled and 
fs-in. drilled and one 3,-in. drilled, 


Which the circular boss of the part is forced, with a ieee 
at the opposite end. <A setscrew on the under side 
back the piece against locating pins. ed % in. 
Holes Machined—Four °/a-in. drilled and visa illed and 
two ‘7/y-in. drilled and reamed % in., one @/q-in. dri 
reamed 1 in., one ;4-in. drilled and two No. 9 drilled. 


FIGS. 8 AND 8-A 


ket 
Operations—Drilling and reaming conveyor hinge sare 
Support, Fig. 7. The milled casting is located over & - by the 
block and forced into the correct position tee is then 
adjustable setscrew A with another screw. The ee shown. 
dropped down and fastencd with the thumb-screw, si % (0. 
Holes Machined—One */a-in. drilled and Ge. aellled 
one %/g-in, drilled and reamed 5 in. and two f-in. 


FIGS. 10 AND 10-A 


§. 
Operations—Drilling and reaming yoke enact 
The milled casting is located by a stop pin at coe at the 
forced against the adjustable setscrew A with 2 Seth the 
other end. The cover ig then dropped down, fastené ed on the 
three thumb-screws, and the setscrews B are tighten 
casting, thus holdi t securely. , in 
Hei eae 1%/4-in. drilled and peach 
and three , -in, drilled. 
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A Plant for Conversion From] 
to Locomotive Building a. 


EDITORIAL CORRESPONDENCE . tbs ae 


SYNOPSIS—The main interesting feature of 
this plant is the fact that it was designed primarily 
for building locomotives and is yet capable of 
being temporarily converted to the manufacture 
of rifles. The wide difference in products and 
in methods makes such a building construction 
of unusual interest. The completeness of the 
oil-reclaiming plant, covering as it does both ch ip 
and waste, is also unusual in size and equipment, 
It reclaims both the oil and the waste. 
ee 

It is decidedly unusual to speak of a huge manu- 
facturing plant as a byproduct, and yet that is exactly 
the character of the new buildings of the Baldwin 
Locomotive Works at Eddystone, Penn. Several years 
ago the company purchased a large tract of land, with 
the purpose of ultimately moving its huge locomotive 
works from the heart of Philadelphia to the new site, 
and a few buildings were erected as the beginning of 
the change. In common with many other unexpected 
developments due to the war the need of manufacturing 
plants for immediate use furnished the opportanity of 
preparing buildings for practically the entire plant at 
most advantageous terms, 

A contract was entered into with the Remington Arms 
Co. of Delaware for the erection of these huge shops 
and their use during the manufacture of large orders 
of rifles for the contending armies. Plans were made so 
that the buildings erected should be eminently suited for 
the manufacture of locomotives, but should temporarily 
be converted into shops for rifle manufacture. These 


BIG. 1. A GENERAL VIEW OF THRE NEW SHOPS ERECTED FOR THE ULTIMAT 
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co 
conditions developed a type of buildings, as kK 
in Fig. 1, that are capable of considerable  iiiteria 
modification, either temporarily or permanently, ‘oy 
them for various kinds of work, 2) aa 

There is nothing temporary about the constructi¢ 
the buildings themselves, which are of the most mod 
type, laid out to secure the best use of the and avail 

The flooring arrangement has been put ‘in “with 
special view to the manufacturer of rifles, but an 
readily altered at any future time or even @ 
removed from the central bays in shops where the 1 
of the work may make it seem desirable to do 80. The 
general construction may be said to be of tile and steel, 
with a view to making the plant thoroughly. fireproo!. 

The plant covers.15 acres of ground and was erected 
in record-breaking time—about 3 months, The min 
building is 1,040 ft. long by 816 ft. at the "widest att 
The buildings, with the temporary flooring, give 2 toti 
floor area of nearly 38 acres. The main building has 
13 aisles and 341 bays, each 24x80 ft. Four towers, 
80x48 ft. and 74 ft. high, provide spaces for thre 
hydraulic motors in each, when locomotive boilers are 
to be made. Three cranes will go in each tower 1 
handle the boilers being riveted. 

Every effort is made to secure a maximum amoutt 
of light, and in addition to the light from glass ™ 
the roof the outer walls have as large windows as an 
possible. To conserve still further the effective lighting, 
the sections with one or two auxiliary floors are alter: 
nated with single-floor bays. 

It will be noticed that the building is not of uniform 
ground plan, but that the width increases in steps. 
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FIG. 2. 


arrangement gives entrance for a track at each step on 
each side of the building and allows all material to enter 
and leave at the sides, being transferred by traveling 
:Tanes wherever needed. 

Power comes from the Philadelphia Electric Co. at 
13,000 volts and is handled in three transformer houses 
that deliver it at 440 volts, 3 phase, 60 cycles. Five 
thousand kilowatts will be used. 

The size of the work made a blanket contract out 
of the question, and the unit plan was adopted. The 
McClintock-Marshall Co. took the steelwork and employed 
all its own facilities in addition to subletting a portion 
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A BAY WiTH NO TEMPORARY FLOORING 


to the Fort Pitt Bridge Co. The grading, foundation 
and concrete work was given to one firm, and other items 
were handled in the same way. 

Fig. 3 shows a ground plan of the plant layout and 
gives some idea of the immense area covered by it. Only 
a few of the principal dimensions are given, but these 
will serve to show the size of the plant. 

Figs. 2 and 6 are different interior views of the plant, 
the first giving a good idea of one of the bays 
that has been left free from intermediate flooring. The 
temporary line and countershaft structure is shown at 
each side, while a row of grinding machines occupies a 


NOW BEING USED BY THE REMINGTON ARMS CO. OF DELAWARE 
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DETAILS OF SINGLE FLOORING 


FIG, 4. 


prominent place near-by. They are driven by shafting 
beneath the floor, the belt coming up inside the grinder 
column, as in modern practice. 

Figs, 4 and 5 illustrate sections of the 80-ft. bays with 
the flooring in place. As will be seen, there are two 
styles—one being 43 ft. 9 in. to the bottom of the roof 
girder and carrving two floors with a headroom of nearly 
14 ft. and intermediate columns that give practically a 
25-ft. column spacing. The lattice girders supporting the 
ends of the roof trusses will carry rails for craneways, 
if the floors are removed and the shops used for handling 
large work. <A portion of the buildings is only 30 ft. to 
the bottom of the roof girders. These sections are used 
with but one temporary flooring in place, but are other- 
wise very similar to the construction shown in the other 
view. A construction detail is shown in Fig. 6. 

A view in the drop-forging plant is seen in Fig. 7%, 
where numerous furnaces are shown in the foreground ; 
the drop hammers are in the adjoining bay. This 
illustration also gives a good idea of the general building 
construction, particularly the lattice columns that support 
the roof and will eventually carry the rails for the crane- 
way. 

One of theemost interesting features is the oil-reclaim- 
ing plant, which was designed by the plant engineer, 
B. T. Converse. Although this oil-reclaiming plant 
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FIG. 6. FLOORING DETAIL 


occupies a comparatively insignificant area as compared 
with the whole, it is in reality quite a fair-sized 
structure, about 26x70 ft. and approximately 20 ft. high. 
This building is of reinforced concrete throughout, with 
standard fireproof doors in every case, the window sash 
being of steel fitted with wire glass. In other words, it 
has been made as nearly fireproof as possible. 

The object of installing this house is to remove from 
the main building all oil-soaked waste and oil-soaked 
chips, both for the purpose of reclaiming the oil and 


THE DROP-FORGE PLANT; FURNACES IN THE FOREGROUND AND DROP HAMMERS BACK OF COLUMNS 


766 AMERICAN 


the waste and also for reducing the fire hazard of the 
shop itself. The waste is washed, dried and issued again 
for use. The chips are run through an oil-separating 
machine and are then dumped directly into the cars in 
which they are to be shipped away. 

The present equipment, as can be seen in Fig. 8, is 
five steam-turbine waste-washing machines on one gide 
ef the building, with foundations and pipe connections 
for a sixth machine, should this become necessary. On 
the other side of the building are six oil-separating 
machines, driven by quarter-turned belts from line 
shafting and suitable countershafts, the motive power 
being a 25-hp. 440-volt 3-phase 60-cycle motor, which 
runs at 950 r.p.m. under full load. "The reclaimed oil 


X"25-Hp Motor, 440 Volts, 3 Phase, 


- ele ee 


FIG. 8. 


FIG. 9. 


18 piped to the sediment-oxtracting oil tank and goes 
from there to the steam-turbine oil filters, shown in the 
room at the right. Then it goes to a suitable storage 
tank, which js located underground, . 

A better idea of the appearance and exact location 
of both the Wwaste-washing machine and the oil separators 
can be had from the sectional view, Fig. 9, which algo 
shows the sediment tank, the live-steam hot-water heater 
and the centrifugal oil filters, as well as the construction 
of the building itself. This shows the upper and lower 
floor and the gallery, all of conerete, 


60 Cycle; 950 Revolutions per /inute, Full Load 
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Water Flow Through Pipe 
Orifices 


In a paper presented at the spring Meeting of the 
American Society of Mechanical Engineers Horace Judd 
derived the following conclusions: (1) A thin plate 
orifice inserted in a Pipe is as reliable for flow measure. 
ment as the thin plate, or frictionless orifice, as usal 
ordinarily. (2) The shape of the pressure drop curves 
indicates a maximum Point at about % pipe diameter 
from the diaphragm, which would seem to indicate a zone 
of maximum velocity of flow. (3) The eccentric and 
segmental diaphragms are advantageous in that they in- 
crease the drop reading, but more care is necessary in 
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making the pressure connections, especially on ti sf 
stream side of the diaphragm. (4) The we pane 
the pressure connection is not less than 2 ae - iss 
from the diaphragm on the downstream side, an ae 
than 1 pipe diameter from the diaphragm on 7 aie af 
side of the pipe. (5) The 80 per cent. ie cs 
diaphragm should not be exceeded to secure uni eae 
conditions and to insure steady pressure ee rip 
(6) The average coefficient of discharge for a ” fice 
diaphragm agrees very closely with the average 
of discharge for the 5-in. pipe cap orifice. 
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Empirical F Ormulas for the 
Proportions of Lathes 


By A. Lewis J ENKINS* 


SY NOPSIS—The results of a study of the pro por- 
tions of 393 American-bujlt lathes, including prac- 
tically every standard machine made in the co untry, 
The formulas cover 40 features of design. They are 
unquestionably the result of the most detailed study 
ever made of American lathes. 


The paper presented by Mr. Alford before the N ational 
Machine Tool Builders’ Association, on the “Standardiza- 
tion of Machine Tools,” and published in Vol. 35, page 
125, of the American Machinist created an incentive 
among those interested in machine tools to study the pro- 
portions of various machines f rom the standpoint of the 
principles he outlined. The results of such a study of 
American-built lathes is herewith presented, showing the 
average and limiting values used for the most important 
proportions. 

The data used in this work consist of the specifications 
given for 393 lathes, and this number practically includes 
every standard lathe built in this country. The data were 
tabulated on tracing cloth, from which blueprints were 
made. These blueprints were gummed, then cut horizon- 
tally into strips, giving the data for each lathe on a single 
strip. The strips were sorted, and the data for the three- 
Step cone, four-step cone, five-step cone and all-geared 
head machines were collected and arranged in the order 
of their sizes and mounted on large sheets of paper. 
This resulted in having all the data for cach size and type 
conveniently collected for comparing and averaging. Each 
Proportion for each type was then plotted against the 
size of the machine, requiring about 170 sheets of cross- 
section paper and the plotting of something like 14,000 
points. With the exception of only one make the data 
used in this analysis are more complete than those given 
in catalogs. 

In order to condense the information given by the 170 
graphs, empirical formulas were derived for curves or 
lines through the maximum, average and minimum values. 
These formulas are given in Table 1. Here S denotes 
the nominal size of the nachine, which is approximately 
equal to the Jargest diameter that will swing over the 
bed. No distinction was made between the light, medium, 
heavy and toolroom lathes. Many of the data are equally 
applicable to all and some merely moved from one size 
to the next, such as results from putting a 16-in. head- 
stock on an 18-in. bed. These Variations are accounted 
for in Table 1 by the maximum and minimum values. 

Fig. 1 shows the data for th» “swing over carriage” 


for the three-step cone lathe, and the lines give the mayi- 


mum, average and minimum values. (rreat care and my 
best judgment were exercised in drawing these curves, 
The maximum and mean Values were not drawn through 
the most extreme point when there were a few extending 
considerably bevond the range; but enough points, from 
two to ten, depending upon their position, were consid- 
ered as being due to error or accident. The maximum and 


*Assoctate Professor of Mechanical Engineering, University 
of Cincinnati. 


minimum values obtained in this way are not freaks or 
absurdities and have sufficient practical applications to 
justify their use. The fields of all graphs, with the excep- 
tion of those for the highest and lowest feeds and a few 
others, show a remarkable consistency, Perhaps the 
Most varied or apparently inconsistent are the graphs for 
the countersha ft speeds. In addition to the information 
given in Table 1 the following conclusions and comments 
are worthy of mention: 

Swing Over Shear—The swing over the shear is prac- 
tically the same for all cone types and greater for the 


» Inches 
nwa ® 


aad 


o Ss 


~Step Cone Lathe 
a 3 


NN) 

. 16 

F 15 

© 

O14 

st it Oe eae 
C13 : 

Se} tad LT TTT TT 
CY a RY va 

8 ig ; 

2° 


ae 
Zee eem 
l2 4 16 18 20 22 24 26 28 30 32 34 36 39 
Size of Machine -Swing in Inches 


PLOTTED DATA FOR SWING OVER CARRIAGE 


lo 


geared. There is apparently no reason why the swing 


‘over the shears should not be standard and equal to S + 1, 


Which gives 14-in. clearance between the large faceplate 
having a diameter equal to the nominal size of the machine 
and the V’s on the bed. The maximum values for the 
three-step cone and geared types are about a size larger 
than the average for those types. 

Swing’ Over Carriage—The minimum values for the 
swing over the carriage show a greater variation from 
the average than is shown for the swing over the shear, 
This is probably due to the increased size of the carriage 
on some of the heavy models, 
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Length of Bed Minus the Distance Between Centers— 
This shows the length of bed occupied by the headstocks 
and tailstocks. This value taken from the length of bed 
gives the maximum distance between centers. The mini- 
mum values for this proportion are apparently small. 
This is due to the fact that the actual lengths of some 
beds are greater than specified; for example, the actual 
length of an 8-ft. bed may be 8 ft. 6 in. in some in- 
stances, although it is not generally so made. 

Taper of Centers—With very few exceptions the Morse 
tapers are used exclusively. The relation of the size of 
the taper to the size of machine may be expressed as fol- 
lows: No. 2 is used on 10-in. to 12-in. lathes; No. 3 
on 12-in. to 16-in.; No. 4 on 14-in. to 24-in.; No. 5 on 
14-in. to 30-in.; No. 6 on 24-in. and greater. In view of 
these data the range could be satisfactorily covered by 
the three sizes Nos. 2, 4 and 6, although there are about 
as many Nos. 3 and 5 used as Nos. + and 6. 

Bearings—The lengths and diameters of bearings on 
machines built in this country are greater than the values 
given by Nicolson and Smith in their book, “Lathe De- 
sign,” which is based on examples of British design. 

Belts—The values for the width of belt do not vary as 
much as might be expected for the cone-type machines, 


TABLE 2. RATIOS FOR GEOMETRIC SERIES OF LATHE 
SPINDLE SPEEDS* 
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*A = first spindle speed; L = last spindle speed; ratio of first andaecond counter- 
shaft specds = r. 


but there is a considerable variation in the widths used 
on the geared heads. 

Pitch of Lead Screws—Considerable variation exists in 
the pitch of the lead screws. More than half of all 
the machines are fitted with a four-pitch lead screw. The 
ranges are as follows: 


Sizes of Machines, Pitch of Lead Screw, 


in Inches or Threads per Inch 
14 to 16 6.0 
14 to 36 4.0 
18 to 54 2.0 
30 to 42 1.5 
30 to 36 1.0 


Seven machines have a 0.5-pitch screw and seven have a 
1.5-pitch screw. 

Feeds—Where quick-change gear boxes are employed 
for cutting threads, they are also used for changing the 
feed. The values of the feeds are from yy to 1% the 
threads, the values of 14 and 1% being the most common. 
Nicolson and Smith state that four feeds are sufficient, 
and these should equal ee sea ad and oe per inch, 


in a geometric series with constant ratio of 1.5. 
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It is seen that the average American practice is to use 
smaller minimum and larger maximum values, thereby 
increasing the range in both directions. It is also average 
American practice to provide a lathe with about 50 feed 
changes when a quick-change gear box is used. Lathes 
not intended for screw cutting have about eight feed 
changes when geared and either three or six when belted. 
The smallest feeds on three-step cone lathes do not seem 
to bear any relation to the size of the machine and vary 
from 80 to 450, with an average of about 180 turns per 
inch when a gear box is used. 

Threads—The minimum number of threads per inch or 
the largest threads that lathes will cut are limited to the 
values of 0.5, 1, 1.5, 2, 3 and 4. Onlv a comparatively few 
cut 3 threads per inch. The values for the smallest 
threads are represented in Table 1. 

Countershaft Speeds—The ratio of countershaft speeds 
must be equal to r the constant multiplier in the geomet- 
ric series, in order to produce spindle speeds in a geometric 
series. In many instances the ratio of the countershaft 
speeds does not check with the value of r obtained from 
the maximum and minimum spindle speeds or from the 
cone-pulley ratios. 

The countershaft speeds are quite variable. The values 
given for the averages meet the requirements of the geo- 
metric series, based on the value of r computed from the 
highest and lowest spindle speeds, with the exception of 
the four-step cone machines that are larger than 24 in. For 
the four-step cone double back-geared lathes having two 
countershaft speeds the average values are as follows: 
r = 1.27; maximum spindle speed = a 
ter of largest step on cone = 0.68 in.; diameter of small- 
est step on cone = 0.298 in.; fast countershaft speed = 
oe r.p.m.; slow countershaft speed = = 

Spindle Speeds—Considerable variation is found to 
exist in the speeds given by lathes of the same type and 
size and designed for the same class of work. It is not 
uncommon to find a variation of as much as 50 per cent. 
in two lathes of the same size and duty, built by two differ- 
ent concerns of equal reputation. The values of the geo- 
metric ratios, ratios of back gears, countershaft speeds and 
diameters of steps on cones give evidences of the existence 
of several important considerations that have been taken 
into account by the designers. The four most important 
of these are: (1) The maintenance of a constant geo- 
metric ratio on all sizes; (2) the slowest spindle speed 
such as will give a constant cutting speed on a diameter 
equal to the nominal size of the machine or faceplate diam- 
eter; (3) large back-gear ratios; (4) maximum belt 
velocities. 

Constant Geometric Ratio—The value of the geomet- 
ric ratio may he considered as constant for each type of 
American-built lathe, such as three-step cone, double 
back geared, but varies with the tvpe and number of speeds 
given by a single type, such as an all-geared head. There 
is considerable variation in this value when based on the 
highest and the lowest spindle speeds, but this is largely 
due to the fact that manv machines do not give a geo- 
metric series of spindle speeds. The relation of the geo- 
metric ratio r to the highest and lowest speeds, back-gear 
ratios and cone-pulley ratios are given in Table 2. This 
shows that the back-gear and cone-pulley ratios are entirely 
dependent upon the value of r. 


r.p.m.; diame- 


r.p.m. 
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Constant Cutting Speed on Faceplate Diameter—The 
slowest speed for a given type of lathe may be found 
bv considering a constant cutting speed either on a diame- 
ter equal to the nominal swing of the machine or on the 
largest diameter that will swing between centers and over 
the carriage. This, together with the constant value of r 
for each typé of lathe, results in a constant ratio R, 
of the highest and lowest spindle speed for each type. ° 

Nicolson and Smith give the same highest and lowest 
spindle speeds for all cone-tvpe lathes for the same duty, 


the highest and lowest speeds on a three-step cone, doublg 
back-geared lathe being the same as for a five-step cone; 


single back-geared lathe. This causes the value of the 
geometric ratio to vary not only for the type, depending 
upon the number of speeds. but also for each size of a 
given tvpe. It also gives different values for the geometric 
ratio for everv possible lathe, whereas the average Ameri- 
ican practice is to make the ratio constant for each type. 
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Large Back-Gear Ratio—A large back-gear ratio has 
been looked upon by some as being a desirable feature. 
This will of course increase the available spindle torque 
on the slow spindle speeds by merely decreasing th: 
speeds below those in the geometric series, but does not 
increase the available power for the first, second. third, 
etc., speeds, which is dependent entirely upon the tel 
velocity and efficiency of the machine. The availahl 
power for the first three speeds for a three-step cone lat 
cannot be altered by changing the back-gear ratio, Hov- 
ever, there is more available power at the third spe 
than at the first in anv cone-tvpe machine: and if the 
back-gear ratio is large enough to lower these speads 
considerably, the lathe will have a greater power fora 
given diameter of work and cutting speed. The large 
back-gear ratio increases the belt velocity for a given 
revolution per minute of the spindle, which is de 
sirable in making more power available at the tod. 


TABLE 3. BACK-GEAR AND CONE-PULLEY RATIOS AND CONE-PULLEY DIAMETERS FOR LATHES 
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The average value of the second back-gear ratio for a 
three-step cone lathe is 10.9, based on the value of a geo- 
metric ratio equal to 1.22 computed from: the average 
values of the highest and lowest spindle speeds on the 
assumption that the speeds are in geometrical progres- 
sion. This ratio may be increased to 14.6 by making the 
geometric ratio equal to 1.25 and R = 44.5 instead of 
29.5; and by properly changing the cone-pullev ratios 
the speeds will be in a geometric series without the large 
gap caused by increasing the back-gear ratios without 
correcting the cones. Hence, it is possible to make the 
back-gear ratios much greater than the average and main- 
tain a geometric series of speeds; but the ratio R may 
become undesirably great, and the small step on the cone 
becomes undesirably small. 

High Belt Velocitvy—The available power is propor- 
tional to the belt velocity and varies with the diameters 
of the steps on the countershaft cone or with the speeds 
of the cone on the machine. On the five-step cone ma- 
chine with diameters of steps ranging from 6 in. to 18 
in. the available power and belt velocity at the highest 
speed of the driven cone are three times as great as for 
the slowest speed. When the cone is on the spindle, high 
spindle speeds result from high belt velocities. The 
lower spindle speeds may be reduced by increasing the 
back-gear ratio, but this gives a gap in the spindle speeds. 
Hence, higher powers and belt velocities are best obtained 
by having the cone off the spindle or by using an all- 
geared head with a single pulley drive. 

Table 3 shows the values of the back-gear ratios, cone- 
pulley ratios and cone-pulley diameters that give speeds 
in geometrical progression for practically all cone-type 
mechanisr:s used in this country in the design of lathes. 
The values given for the geometric ratio, or constant mul- 
tiplier r, are those found to be the average for the various 
types and those suggested by Carl G. Barth. 

Mr. Barth suggested (American Machinist, Vol. 36, 


page 52) that one of the two values ¥2 = 1.189 and 


V2 = 141t might be used in the design of any lathe. 

Averaging the values of r given for the 8-, 9- and 10- 

speed machines gives 1.58, and for the 16-, 18- and 20- 

speed machines gives 1.25. These values, approximately 

equal to ¥ + and ¥4 = ¥ 2, come nearer to the values 

actually used on lath:s than those suggested by Mr. Barth. 
on 


Etching Names on Steel 


The accompanying illustration shows a very good ex- 
ample of deep etching by A. Hankey & Co., Rochdale, 
Mass. This process is used for etching names on both 
high-speed and carbon-steel hardened blades and straight- 
edges and requires but a few moments. 

It is necessary to have a raised impression of the name 
on a stecl plate. This is used as a master impression and 
resembles the raised characters on a rubber stamp, except 
that it is direct, not reversed, and is raised only a slight 
amount. 

Beeswax and lampblack are boiled in turpentine to 
the consistency of soft putty and well worked by the fin- 
gers, so that all lumps and hard spots are removed. This 
mixture is warmed and then rubbed over the master im- 
pression, filling the spaces between the letters. Transfer 
paper, known as the G. B. etching tissue, made by C. 
H. Dexter & Sons, Windsor Locks, Conn., is appiied 
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over the wax on the master impression. It is rubbed 
down into close contact with the surface of the letters. 
The tissue paper is then stripped from the master im- 
pression and brings with it a coating of the wax and a 
reversed impression of the lettering, similar to a stencil 
in wax, backed by tissue paper. 

This transfer is applied face down to the steel that 
is to be etched, which must be ground very smooth and 


NAME 


ETCHED BY ACID PROCESS 


polished with emery cloth. It is rubbed into contact with 
the steel by a rubber roll. The paper is then removed 
by moistening it with water and rubbing it off with a 
finger. Sometimes it is necessary to retouch the waxed 
steel, in order to fill small pin holes and the like, which 
is also done with the finger. 

The etching acid consists of a mixture of two-thirds 
muriatic and one-third nitric, being diluted with water 
in the proportion of 1 to 2. It is applied to the work by 
means of a glass tube, only sufficient being used to cover 
the letters. The acid is allowed to remain upon the 
steel, a length of time depending on the depth of etching 
desired, after which it is washed off and its action neu- 
tralized by a few drops of potash solution consisting of 
a small amount of potash dissolved in water. The results 
of this process are superior to those secured by a number 
of so-called secret processes that are kept religiously 
guarde:l. 
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A Bending Fixture 


The frames of the tandem seats used on Henderson 
motorevcles are made of heavy band iron. The outer 
frame is bent to shape in the fixture shown. One of the 
completed seats, without the cushion, is shown at the 
left and the part that is bent in the fixture is indicated 
at A. 

The method of using the bending fixture is first to 
remove all pins and the radius lever. The end of the 
piece of iron is then placed at B and a pin inserted in 


A BENDING FIXTURE 
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the hole just in front of it. The corner bend is then 
made, bending the iron in far enough so that the radius 
lever C can be placed in the hole D. By turning this 
lever the roller end forces the iron into the form. The 
iron is now bent around the form, using pins to hold it 
Wherever necessary until the position is reached where 
the radius lever has to be used again, when the end of 
the iron is brought around to meet the other end. The 
main parts of the form and base are made of cast iron, 
but steel pieces are inserted at the corners and a steel 
bushing is used for the radius lever to turn in. 
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Handy Tilting Table 


The illustration shows a handy tilting table used in the 
shop of the Millholland Machine Co., Indianapolis. Ind. 
For drilling holes at an angle it is unusually convenient ; 
and construcied in the way it is, it is rigid. 

The work table is 12 in. wide, 18 in. long and 15% in. 
thick. The trunnion is made of a piece of 1-in. bar. The 


A HANDY FITTING TABLE 


table is about.8 in. high. The pins shown in front and 
the grooves in the table are for locating some special 
work, but.any ordinary work may be easily clamped to the 
tahle when: desired. 
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i ‘Shell Inspection Incident 


Some of the manufacturers of munitions have had in- 
teresting experiences with the Inspectors from foreign 
governments. Many of these incidents are amusing, 
others vexing and still others even worse. For the most 
part, however, the inspectors are fine fellows, generally 
well posted and amenable to reason so far as their in- 
structions permit. Few of them were accustomed to our 
methods, and many knew only the practice of the older 
arsenals, which is not always modern, to put it mildly. 
One experience with a shell inspector is of interest, 

The first hundred shells had been made to sce what 
could be done and to have them looked over before going 
ahead with the job. The inspector found some little dis. 
crepancy—the outside diameter was a trifle large by his 
g§age—so with all his authority, plus a good-sized hammer, 
he proceeded to strike and dent each shell that did not 
pass muster. 

Now the maker was a fine mechanic, with as much 
ingenuity as any man I have ever known ; and it hurt him 
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to see good work bruised beyond repair without knowing 
the reason why, for the inspector had maintained a silence 
that would put the sphinx to shame. When he swatted 
the tenth shell, the maker decided to call a halt, & 
he talked to the inspector after this manner: 

“Let’s have a better understanding about this, my 
friend, but don’t think I want to put over on you any. 
thing that isn’t right. Just remember those are my shell 
now. I°bought the steel and paid for all the work, If 
they aren’t right, I don’t want you to take them. But! 
do want to know what’s wrong with them. 

“These 90 shells are mine; those you’ve spoiled w | 
can’t fix ’em are yours. Any more you spoil are yours 
and must be paid for. If I spoil them, I pay for then, 
of course. 

“Let’s just understand this game right from the start. 
Tell me what’s wrong, and I'll make it right or make 
new shells. But don’t go destroving my shells with vour 
hammer. If you do, you pay for ’em or we don’t make 
another shell.” 

The inspector saw the point, for he was a decent or 
of chap. He’d been trained wrong, that’s all. Ther 
had no further trouble and became quite chummy before 
the contract was finished. 


Bracing Lathe Beds To Prevent 
Distortion im Transit 


The bracing shown has been made to avoid disappoint 
ment and delay to customers, owing to lathe beds being 
sprung out of shape by strains set up in shipping. Thi: 


BRACING LATHE BED AGAINST DISTORTION 


photograph was taken just as the lathe-bed a 
being knocked out of the way.’ The braces ‘i . 
struts set in between the skids and the lathe bea. °* 


& 
are fitted both at the front and the back of the bed, 
shown. 
mi ut ip 4 
Low-Grade Fuels in Producers—It is tise within 
paper recently published b.; the Bureau of gee en made in 
the past five or six years marked progress has rae material 
Europe in the utilization of various kinds of re vnufacturet 
not ordinarily given much consideration. The ma 
of gas producers report the successful use 
of fuels, including wood shavings, wood b 
excelsior, coffee husks, rice husks, cocoanut nee re 
Spent tan bark. The figures on fuel consumptio™ sonatl’ ars 
the manufacturers are about as follows: With ton has beet 
wood (say mixed oak, ash and elm) the aaa consumptio? 
as low as 2 Ib. per b.hp.-hr.; with sawdust rere park cot 
averages 3% lb. per b.hp.-hr.; and with gh ib 
taining 50 per cent. moisture it is about 4’ ° 


May 4, 1916 


AMERICAN MACHINIST 773 


Machining Automobile Parts 


Epitoriau CORRESPONDENCE 


SY NOPSIS—The machines described have been 
specially designed to perform certain operations 
and have been provided with means for both hand 
and machine feed. The tool for machining the 
valve-quide holes has two spindle speeds. This 
is advisable, as the holes are small in comparison 
with the laryer surfaces, which are beveled and 
faced in the second operation, 


The Dile Motor Car Co., Reading, Penn., has designed 
and built several special machines for manufacturing auto- 
mobile-motor parts. In Fig. 1 is shown the machine for 
boring and reaming the cylinders, 

The casting is located by two bars A, against which the 
bosses on the cylinder rest. The holes are first bored 


with heads B, which are fitted with two inserted cutters. 
The heads are then removed, the reamers inserted, as 


iG. 1. MACHINING CYLINDERS 


shown, and the holes reamed to size. The various tools 
are guided through bushings in the flange (' of the fix- 
ture. A view of the driving side of the machine is given 
in Fig. 2. The table carrying the cylinder is fed up 
against the revolving cutters by a worm and wormwhceel, 
and the screw shown at the rear is operated by the 
pulley A, 

When it is desired to lower the casting for replacing 
with another cylinder, the clutch B is thrown out of con- 
tact with the foot-operated lever (. The handwheel D 
is revolved, operating the screw that lowers the table and 
casting. The average time required to bore and ream a 
cylinder is 10 min. 

The machine for drilling, reaming and facing the 
valve-guide holes and valve faces is shown in Fig. 3. The 
casting is located by two plugs that fit into reamed bolt 
holes in the flange, while the cylinder is held in posi- 


tion by the two clamps A. The valve-guide holes are 
drilled with the tools shown, which are placed the cor- 
rect distance apart. The drills are driven through a 
worm and wormwheels by the pulley B. 

The table carrying the cylinder is fed by a screw oper- 
ating a nut that is revolved by the wormwheel © and 
gears D. Tt will be observed that the machine is pro- 
vided with two rates of table feed. The upper gear may 
also be slid on a spline attached to the shaft into a neutral 
position between the gears, 

The table may be fed by hand by the handwheel E. 
After the holes have been drilled, combination facing, 
beveling and reaming tools are placed on the spindles. 
The holes are reamed, faced and beveled with the ma- 
chine operated in a similar manner to that described. 

Two speeds of the spindles are obtained by gears placed 
in mesh by clutches controlled by the handle F. It 
moves the shaft, which in turn clidec the clutches into 


FIG. 2. DRIVE SIDE OF MACHINE . 


the required positions. The time taken to machine the 
Valve guide is 15 min. 

The machine for boring and facing the differential 
housing is illustrated in Fig. 4. The casting has the 
axle holes drilled in a previous operation, and the arbors 
A are inserted in the machined holes. The screws in 
the clamp B are tightened against the casting to hold it 
securely in position. The boring bar and facing tool are 
revolved by the pulley (. 

A belt placed on the shaft end D drives the pulley £. 
which feeds up the table and casting by a worm and 
wormwheel that operates the. screw shown at the rear. 
This screw fits into a nut attached to the work-holding 
table. When it is desired to feed: the table by hand, the 
power of the pulley # is thrown out of mesh by a clutch, 
so that the table may be operated by the pulley F. The 
time necessary for this operation is 8 min. 
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FIG. 3. DRILLING, REAMING AND FIG. 4. BORING THE FIG. 5. METHOD OF MACHINING 
FACING THE VALVE DIFFERENTIAL TRANSMISSION 
GUIDE HOLES HOUSING CASES 


The machine for boring the transmission cases is shown 
in Fig. 5. The casting is located on dowels that fit 
into previously machined holes. The various tools are 
revolved through gearing by the pulley A. 

Feed to the table is obtained by a screw through gears 
and the worm and wormwheel shown. The two positions 
for the gear-shifting lever holes are obtained by the pin 
B and two positions of the sleeve carrying the drill C, 
which is revolved on the gears D. The feed gears may 
be placed in a neutral position and the table fed by the 
handwheel F. The average time for machining a trans- 
mission case is 30 min. 


Secrecy in Rate Setting 
Not Desirable 


By Joun BalLrEy 


It is an axiom of shop management that rates once set 
should never be cut. How does this affect the employee 
and the employer? In considering the individual rate 
this plan is Very satisfactory to the employee; but if a 
rate Is set on a somewhat similar piece, he is still at the 
mercy of a dishonest rate setter. It is also satisfactory 
to the employer, unless the rate is set too high through 
error or other cause. Then it is an injustice to the em- 
ployer not to be able to correct the mistake. 

When a new method of doing a piecework job is 
adopted, there is always a chance for ill-feeling. It is 
certainly just that the rate should be changed if a faster 
method of doing the work igs discovered by the manage- 
ment. This fact, I believe, will be admitted by any fair- 
minded mechanic. In practice, however, it often leads to 
trouble, as there ig nothing to prevent a dishonest rate 
setter from cutting a rate 25 per cent. because of an im- 


an excuse to cut a rate. 


I think everybody will admit that standard Plece rates 
are not as Satisfactory ag they might be. In their place 
I would suggest a standard method of rate setting for 
each plant, understood by the workmen and never to be 
changed. The four items entering into the setting of 
rates are: 

1. The time consumed by the machine on all the oper- 
ations—that is, the time taken to make a cut on a lathe 


*. The time consumed by the operator on all opera- 
tions—that is, the time taken to throw out a feed, swing 
the turret, throw in the next and handle the piece. 

3. The allowance made for resting or other purposes 

4. The amount the operator will earn, provided he does 
his work in the set time. This sum should be at least 23 
per cent. more than for daywork. The amount will of 
course be larger if he uses his rest periods or becomes more 
proficient and betters the time allowed under 2. 

I would suggest that the operator be taught the method 
of rate setting and that time allowances under 3 and | 
should be guaranteed standard and not subject to change 

This policy would then leave us only two items subjed 
to change. If a new tool steel is purchased that will stand 
a higher speed or feed, the time allowance under 1 would 
be shortened, but the other three items would remain w- 
changed. The rate would he lowered ; but the man, 
although doing a few more pieces, would still make 7 
same wages. It would entail a little additional phvsica 
exertion to handle a larger numberof pieces, but a i 
running a machine is very seldom bothered by the actua 
labor. feted eee 

If a quicker-acting chuck that saves time is designed. 
item 2 would be changed and the other three be left ; 
tact. This result is just, for while the man vill a 
a few more pieces, his chucking time is shortened on ee 
Piece. He does no more work and gets the saine an 

When a change is made at the suggestion of the ope 
tor, the rate should be set go as to give him the bene 
of at least 50 per cent. of the time saved. re 

I have set quite a few rates at one time anc oe ‘ 
I always show the operator just what time he 
each operation and how I figure his rate. In ae , 
it with the operator looking right over my shou 4 hee 
have never had any dissatisfaction over a rate a i 
always credited this success to being ae with the 
and not making a mystery of time setting. : 

I have See ona large scale the system i 
lined, but I believe it will work just as well cal 
secrecy does more than anything else to er ae 
faction with the setting of rates under scientific 
ment. 

a Llowing 

To Remove Grease from Parts of Machinery pee gase- 
method has been substituted in Germany for the rar latter: 
line and other light oils because of the scarcity 0 ye is still 
Boil the parts in soda-lye, then brush while wee ordinary 
hot. Caustic soda ts recommended as better 


more 
dissolve 
80da, since it causes the fat or grease to 

quickly. 
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2% A Faceplate Dog 


The illustration shows a dog for holding on the face- 
plate work that is to be machined. It consists of a steel 
screw 4 housed in the angle block B, which is bolted to 
the faceplate C by the nut and bolt D. The piece to 
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A FACEPLATE DOG 


be machined is shown at Hf parallel block F is between 
Cand £. The point of the screw lis made in the form 
of a spiral thread. 

The rear of . is made square to fit the socket wrench. 
The function of the screw ig to hold the piece # securely 
centrally and to draw it down solidly on the block F’, thus 
Insuring a parallel job. G. L. JoHnson, 

McKeesport, Penn. 
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Sizes of Tap Drills for Varying 
Conditioms of Work 


The table of tap-drill sizes for machine screws shown 
herewith was derived from a series of exhaustive. tests 
made to determine the size of drill best suited for tapping 
different materials of various thicknesses, or depths of 
hole, under ordinary manufacturing conditions, This 
study included the consideration of the minimum amount 
of tap breakage and at the same time the production of 
a thread of sufficient depth to serve the purpose for which 
it ix intended, 

The sizes given will not allow enough stock for a full 
thread, but take into consideration. the strength of the 
tap and the amount of metal it can remove without break- 
ing, ax well as the strength of the screw itself: that is, a 
fine-pitch tap of a given size will be able to cut a rela- 
tively greater percentage of the full thread than a coarse- 
pitch tap of the same diameter. 

Let us take for illustration a No, 8-32 tapped hole in a 
brass casting, where the depth of hole equals twice the 
diameter of tap, or more, this being considered as thick 
metal. 

Referring to the table, we find that a No. 27 drill is 
recommended, which will give us approximately 50 per 
cent. of the total depth of thread. This is sutticient when 
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we consider the root diameter, or strength of the screw. 
Under these conditions the screw will break before the 
threads can strip. 

If we wish to tap this same casting for a No. 8 screw 
having 40 threads per inch, instead of 32, we find from 
the table that this also requires a No, 27 drill, which gives 
us approximately two-thirds of a full thread instead of 


50 per cent., as will the other screw. But we have a 
greater root diameter in the latter than in the former 


TAP DRILLS FOR VARYING DEPTHS OF BRASS AND STEEL 


; i a: 
: Aaa 
at Py 6 & a | ne] 
Es 293 a 4 Oe 2 Es Size of Tap Drill 
TEs Stem Bo gs eg Beek --—~-Brass——. — Mild Steel — 
gigs vet Sg 86 $6 3aa Me- e 
GEA SER SS ats Ey Sco thind . thick Thin dium Thick 
0 0578. 0 80 0.060 0 044 0 052 0.016 56 55 54 55 5454 
| 1-56 0 074 0 051 0.063 0.023 53. 59 fe 52 52 5] 
0.071. 1-64 0 074 0 054 0.064 0.020 Ba 52 52 52 52 51 
1-72 0 074 0.056 0.065 0.018 53 52 & 52 525 
2-48 0 088 0.061 0.075 0027 49 48 a3 48 47 47 
0.084. 2-56 0 O8® 0.065 0.077 0.023 49 48 47 48 47 47 
2-64 0.088 0 068 0.078 0020 49 48 47 48 47 47 
3-40 0.101 0.069 0 085 0.032 45 44 43 44 43 43 
0 097..; 3-48 0.101 0 074 0.087 0 027 4b 4443 44 #43 «43 
3-56 0.101 0.078 0.089 0.023 45 44 43 44 43 43 
1.32 0.113 0.073 0.093 0.040 42 40 39 49 39 38 
6416 438 O 113 0.077 0 095 0.036 42 40 39 © 640 39 38 
| 4-40 0 113 0 081 0 097 0 032 42 40 36 40 39 38 
5.43 0 113 0 086 0.099 0.027 42 40 39 4¢ 39 38 
osiee 2-32 0.127 0 087 0.107 0040 36 35 34 35 34 33 
5-40 0.127 0 095 0.111 0.032 36 35 34 35 34 «33 
§-32 0 141 0 101 0.121 0.040 32 31 313 30 
0.137 6-36 0 141 0.105 0.123 0.036 32 31 31 31 30 
G40 0.141 0 109 0 125 0.032 32 31 31 31 30 
7-28 0.154 0.108 0 131 0 046 30 20 30 29 98 
0.150.. 7-32 0 154 0 114 0.134 0.040 30 30 29 30 29 28 
7-36 0.154 0.118 0.136 0.036 30 30 29 30 29 «28 
e 24 0.166 0 112 0.139 0.054 29 28 27 23 2 26 
528 9.166 0.120 0.143 0.046 29 28 27 98 3 26 
0.163. 8-32 0.166 0 126 0.146 0.040 20 23 27-28 «272g 
| 8-36 0.166 0 130 0.148 0036 28 27 3 28 27 «(26 
pag 9 166 0 134 0.150 0.032 28 27 27 28 oF 26 
5 24 0.179 0.125 0.1520 054 25 23 22 33. Se 21 
0.176... 9-28 0.179 0 133 0. 156.0.046 25 93 ae 23 22~—«(] 
0-32 0 179 0 139 0.150 0.040 25 23 22 93 3 21 
Iouag, 0 194 O 140 0.167 0054 21 19 18 9 fe 17 
0.189. ; 10-28 0 194 0 14801710046 21 19 18 19 38 17 
— ‘| «10°32 0 194 0 1540 1740.040 20 19 18 ig 28 17 
10-36 0 194 0 158 0.176 0036 20 19 18 19 46 17 
0.203. { }1-24 0 208 0 1540 181 0.054 17 16 15 16 38 14 
"A 11-28 © 208 0.162 0 185 0046 17 16 13 16 Ie 14 
12-20 0 221 0 156 0.189 0.065 13 12 11 42 fy 9 
0.216. | 12-24 0 221 0 167 0.194 0.054 13 12 «1 ag) 9 
bose 0 2210 175 0.1980046 13 11 10 «12 7) 8 
, 12-32 0 221 0.181 0 2010.040 12 11 10 42. YL 9 
0 229, / 13-20 0 234 0 169 0 2020.05 9 8§ 6 8 7 6 
 , 13-24 0.234 0.180 0.2070054 9 § 6 8 7 6 
14-20 0 246 0.1810.214006 5 4 3 4 3 @Q 
ett | 14-24 0 246 0.1920 219005 5 4 3 4 3 2 
: | 14 28 0 246 0 20002230015 4 #3 3 3 2 
, 14 32 0 246 0 206 0 2230040 4 3. 3 4 3 2 
0.255,./ 15 18 0.258 0.186 0.222 0072 3 wy 2 % 2] 
“| 15-20 0 258 0.193 0.226 0.065 3 wy 2 2 1 
[ 16-16 0 271 0.191 0 231 0.080 2 1 A 1 AB 
0.268.. ; 16-18 0 271 0.199 0.235 0.072 2 1 4 1 AB 
| 16-20 0 271 0 206 0 230 0.065 2 1 A 1 AB 
| 17-16 0 285 0 205 0.2450080 A C D Cc Dp fE 
0.282." 17-18 0 2850 2130 2400.72 A OG bp ¢C D CE 
[ 18-16 0 298 0 218 0.258008 E F G F G 4H 
0 205. 14-18 0 208 0 2260.2620.072 E F G F G@ i 
| 18-20 0 208 0 23302660065 E F G F G@ 4 
| 19-16 0 312 0 23202720080 G H I H | 4g 
0 308, 10-18 0.312 0.24002760072 G H I H | fg 
19-20 0 312 0.247 0 2800065 G H | H I J 
20-16 0 325 0.245 0.2850080 J K L kK Li, 
0.321.) 20°18 0.325 0.2530.2890072 J K CF K LC CL 
| 20-20 0.325 0.2600.203 0.00, )  & K LC oL 


case and therefore have greater strength in the tap. We 
have of course a stronger screw, but to compensate for this 
we have a greater percentage of thread to resist stripping. 

Numerous tables of tap drills are available, but they 
all differ more or less; and in most cases the sizes recom- 
mended are too small for general manufacturing purposes, 
thereby causing a large amount of tap breakage, which 
must be added to the manufacturing cost. Anyone having 
large quantities of holes to tap will find this table very 
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valuable as a reference. It must be remembered that, 
while some of these drills seem to leave very little thread, 
even a sharp tap forces up some metal and that a dull 
tap will greatly increase the amount of thread in the hole. 
Indianapolis, Ind. O. R. Kiepprr, 


2 | 
Boiler-Washing Outfit 


The boiler wash-wagon shown herewith is handy, be- 
cause it can be easily hauled around the shop or engine 
house for one locomotive or another. The bottom end 
plates and one top of the box are of 14-in. boiler iron. 
The center or partition plate is 34 in., flanged and riveted 
to the end plates, which are flanged at top and bottom and, 
of course, riveted. 

A nice thing about this wagon is that there are doors 
on each side, hinged at the end plates and meeting in 
the center. They are provided with hasp, staple and lock, 


A PORTABLE BOILER-W ASHING OUTFIT 


80 no one can “borrow” the hose. One side is entirely 
for hose, and both sides are closed and locked when not 
IN use. 

The ejector is shown at A. The other fittings are ordi- 
nary, an overflow being provided ag indicated. B is a 
kickoff with a pipe leading toward the floor. Hose is 
attached to the overflow and leads to the pit on the 
sewer. 

A washer or plate C is placed over the steam end, to 
prevent dirt from getting into. the ejector tubes. The ejec- 
tor and fittings are held to the center. sheet by means of 
four small brackets F. All connections can be easily made, 
the doors, of course, being open when in use. 


Renovo, Penn. JOsePH K. Lona. 
w 
Ciearing Chips from Deep 
Holes 


A case where a little ingenuit 
many dollars in both drills and tj 
to my attention. The work cong 


Y saved a shop a good 
me was recently brought 
isted of a series of man- 


lose its effectiveness at a point but little below that wher: 

the fluting of the drill served to remove the chips, 
The trouble became so bad that the drill-shop foreman 

figured one-half of the time spent in drilling the pieces 


pattern loft. This coil was fastened to one end of 3 
steel rod having a diameter slightly less than the smalls 
of the holes to be drilled and the coil connected to it 
through a push-button switch and heavy insulated wires, 
then to a set of six dry cells on the floor beneath th 
drill press. The work was carried out experimentally by 
drilling 1 in. and then inserting the magnet into the hol 
and switching the current on, The magnet was with- 
drawn, bringing most of the chips with it, and the circuit 
was broken by releasing the switch. The chips droppet 
as the bar became demagnetized. The magnet was then 
used as a probe a second time, to remove the remainder 
of the chips. 

Contrary to the predictions of some of the shopmen, the 
chips did not show any great attachment for the sides o/ 
the hole, but instead adhered closely to the magnet bar 
After a few trials it was found that the magnet, on accoun! 
of its being of steel, retained a part of its magnetism and 
therefore refused to part with the chips readily. A sf 
cast-iron rod was machined to the proper size and used 
a magnet pole with satisfactory results. The experimental 
magnet was so successful and required so little time for it 
operation that one was provided for each drill press. The 
job was finally turned out at a profit instead of the large 
loss feared when the trouble made its appearance. 

Pittsburgh, Penn. Cirarues C. Lyxve. 

®B 
A Notched Clamp 


The illustration shows a simple clamp that I have ‘ 
yet noticed in print. It is notched at -{ instead of 
the usual elongated hole through it. The hinge pin 
is above the clamp. 

When the screw ig released, the clamp drops away ie 
the pin B and is easily slid back. The screw point slile 


inl 


ie rom Ss 
mul) 
A NOTCHED CLAMP 
be long 
on the hardened block C. The notch 4 sa work. 
enough to allow the clamp to slide away from 


Clamps of this type have been found strong. 1 
Milford, Conn. Cuantes W. Ovi 
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Spherical-Seat Boring Bar 


This boring bar has been designed for boring the 
spherical seat of the grinding spindle head shown in Fig. 
1. After a straight hole has been bored in the piece, 
the bar is inserted with the cutters in the farthest position 
to the right. 

The bar A fits into the spindle of a horizontal boring 
machine. It is slotted, as shown, to provide two chambers 
for the cutters B and a guide for the link D. The two 
cutters are hinged on pins ( and are stepped to take the 
cut in two chips. The star wheel F acts as a nut on the 
screw F, which pulls on the link D. This star wheel is so 
shaped that it will allow the screw to deviate from the 


FIG. 1. SPHERICAL BEARING SEATS IN GRINDER HEAD 
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central line of the bar with the motion of the cutters. The 
piece G supports the screw and is provided with a curved 
seat for the nut F. A spring G, bearing against a curved 
washer K, keeps the nut in place. P, P. FENAUxX. 
Newtownville, Mass. 
38 


Is the Evening Trade School 
Worth While? 


The ordinary citizens who give the matter of evening 
trade schools a thought must view them as places of in- 
spiration and advancement for the ambitious young me- 
chanic. To them it must seem that a person who has the 
energy and ambition to rush home at the close of a 
hard day’s work, gulp his evening meal and hurry to 
the school must have all the qualifications that go toward 
success and must therefore be deserving of a goodly por- 
tion of the taxpayers’ money in the support of such insti- 
tutions. And it is for the ambitious that the evening 
trade school is maintained. 

The principles underlying the foundation and main- 
tenance of the school coincide with the ideals of the citizen. 
Theoretically, it gives the pupils a supplementary training 
in the evening that will aid them in taking the next 
step forward in their daily work. 

School supporters in general realize that men in fac- 
tories are not hired with any idea of helping them to 
advance by trade training, but for their immediate power 
of productiveness. ‘To assist-worthy mechanics to a better 
development in a knowledge of their trade, the taxpayer 
approves a considerable appropriation. The idea of the 
taxpayer is not to get any financial return to the city for 
its investment, but so to better the training of workmen 
that their added wage and intelligence will count toward 
civic betterment. Is the taxpayer getting his money's 
worth? 

Being an instructor in evening trade-school work, my 
knowledge of the situation as I see it from the inside may 
be of interest. Experience shows that, while many regis- 
ter, a very large number drop out as the term advances. 
Those who drop out with but a rudimentary -knowledge 


EE 
* oD 
=ETe 


| a - Aine Mey, 
$ 
“5 @ 
a: Dt lg 
olf os pase 
a) Jato aa onal amides S| 4°20 Threads, 


waewrce 


SS a ee em ee 


on wee 


778 AMERICAN MACHINIST Vol. 44, No, 18 


of the operation of a machine are really a menace. The 
school simply gives them a basis for bluffing. When they 
leave the school, they too often pose as competent operators 
and start on their career of spoiling work and getting fired 
until they really become skilled through the experience 
gained in different shops. But the manufacturer pays 
for this sort of training in the work spoiled, the entire 
fraternity of machinists loses and the school loses much 
in reputation. 

It is discouraging to the instructor to attempt to take 
the interest he should in a floating group. The general 
belief in the type of men who take advantage of evening 
trade-school instruction will bear revision. It is by no 
means a seleced group of men having promotional 
capacity. Some (but these are the decided minority) 
are naturally bright and are a delight to the instructor. 
The prospect of training them toward a specific goal is 
always pleasing. The majority, however, who require 
more repetitive work than the limited number of evenings 
justifies, show little inherent ability to grasp or absorb 
instructions, to say nothing of ever being able to advance 
on their own initiative. Their record shows a consider- 
able shifting about from place to place and from job to 
job, and no amount of training will get them much more 
than their initial wage. There are of course some excep- 
tions who have ability enough in a way, but they direct it 
toward using the evening school as one of the stages in 
the evolution of “picking up” a trade. 

Some pupils attending evening schools are, to an 
increasing degree, too recently of such different foreign 
environment that they cannot profit by the instruction 
sufficiently to warrant their seeking work in the trades. 
Their entrance into a shop under the guise of a skilled 
workman would tend to lower conditions in the factory. 
To me the word “machinist” should express the qualifi- 
cations and experience which the name implies, and I 
always feel averse to lowering in any way the dignity of 
the calling. Perhaps this is what has led me to write 
this article. 

On the other hand, when the taxpayers’ money is con- 
sidered, it may be reasonable to suppose that the public is 
willing to spend money on evening trade-school work for 
the sake of the minority whom it helps toward advance- 
ment. The public always has in mind an ideal. A single 
Edison would Justify an enormous expenditure. The 
Promotion of one evening trade-school graduate to a shop 
superintendency would sink into oblivion all other fail- 
ures, 

And of course there is always in mind the small propor- 
tion of men being trained in evening schools as compared 
to the whole number employed in the industry throughout 
the country. In Massachusetts the 7,000 students under 
evening trade-school instruction at Present is but 1 per 
cent. of the whole number of emploved adults. 

Looking the situation over carefully from my point of 
view, I would make a few sugvestions: Let the supple- 
mentary trade training be given to the skilled to make 
them more skilled, not to the unskilled—at present at 
least ; establish a better measure of the ability of the appli- 
cant to profit by the instruction - consider a man’s attitude 
toward his work, as shown by his record; and place more 
emphasis on the fact that the aim of the school is to open 
the way to future advancement in the trade along the 
usual channels and not by any tempting short-cut. 

Worcester, Mass. Rosert J. Spencer. 


Hardening Smal] Pieces 


For hardening small drills or Screws, pieces of an. 
lamp carbon may be drilled or Scooped out, as shown in 
Fig. 1, and used for holding the pieces while heating 

It was necessary to drill several hundred holes 0,013; 
in. in diameter for a number of small spring collets. The 
drills were not hard enough for the purpose, so they were 
hardened in a cup made by drilling a hole in a Piece of 
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Ve a ess ~§©— Rod of Carbon for 
‘ ‘ee Holding Small Pieces 


Device Used for 
Hardening Drills 


HARDENING SMALL PIECES 


carbon and attaching a piece of wire. as in Fig. 2. If thes 
small drills had been hardened in the open flame, an even 
heat would have been difficult to obtain and the danger 
of burning would have been great. The drills were heatel 
in the cup A to the desired extent and dumped vertial 
into a pot of sperm oil. The results were satisfactory. 
Newark, N. J. Gustave A. REMACLE 
0) 


Lapping Holes in Steel 


Some time ago we had a number of pack-hardened ste! 
bushings with a ¥-in. hole 13¢ in. long to be lapped . 
About 0.0015 in. of metal was to be removed. The hae 
were from 0.001 to 0.002 in. out of round after trving laps 
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LAPPING HOLES IN STEEL 


made from lead and brass. We then made ae 
Piece of brass tubing and drilled a number of +0 pet 
staggered as shown, and found we gained a 
cent. in time. . ore 
We used a mixture of turpentine anc No. " ae 
emery mixed to a liquid paste. The lapping % workee 
was fed in from the hole in the tube and ae Wrsve. 
itself out of the small holes. NEUE 
Norfolk, Va. 
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A Simple Hand-Operated 
Bending Tool 


On page 513 Mr. Breitschmid illustrates and describes 
a bending fixture for forming the small-sheet steel 
stamping shown in Fig. 1, which is first blanked and 
perforated on a power press. Although this bending fix- 
ture may suggest ideas in other lines of work, I cannot 
understand why it was necessary to go to this expense in 
order to form the stamping shown. The addition of sim- 
ple forming parts tu his blanking and perforating die 
would enable Mr. Breitschmid to complete this article in 


PIERCING, FORMING AND BLANKING DIE 


one operation. Even if made in very small quantities, a 
One-operation die of the progressive type, Fig. 2, would 
have cost much less than the blanking and perforating die 
plus the bending fixture. 

Mr. Breitschmid states that fixtures of this character 
are of more than usual interest at this time on account of 
the great amount of work being required of power tools, 
This may be true in other lines of work, but in his case 
the addition of forming parts would not decrease the pro- 
duction in the operation of his blanking and perforating 
die, if the die was properly designed; and I fail to compre- 
hend his meaning when he states that the hand-operated 
bending fixture requires only unskilled Jabor. Surely the 
operation of a small power press requires no better class 
of labor than that of hand-operated bending fixtures. 

The die shown would eliminate the slow hand operation 
entirely. We have a great many dies of this type in serv- 
ice, some of which produce stampings very similar to the 
one Mr. Breitschmid illustrates. Others blank and form 
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in a much more complicated manner by the use of cam- 
operated die parts, and nearly all of these dies wil] oper- 
ate as rapidly as Plain blanking dies, on an inclinable 
press. 

If Mr. Breitschmid has many more of these parts to 
make, a die similar to the one shown would perhaps pay 
for itself. A. J. CHAMBERLAIN. 

South Bend, Ind. 


Why Not Give the Applicant a 
Square Deal? 


Reading Thomas B. Bracev’s article on page 564, Vol. 
43, reminds me of an experience of my own. Some time 
ago I answered an advertisement for a toolroom foreman. 
It required applicants to state age, nationality of parents, 
experience in full, names of last two employers, salary 
expected and to address XYZ office, 

I replied, giving my family history, business experience 
and all other information asked for. Three weeks later I 
received a notice to call at the labor department of an 
out-of-town concern between 1] and 12 o’clock the next 
day. So 11:05 found me in the office in a more or less 
skeptical frame of mind, with three applicants for work 
ahead of me who, I learned later, were applying for the 
Same position. After waiting a few minutes while the 
three clerks and the office boy gave me the “once over,” | 
was handed an application blank designed to get a man’s 
pedigree from the cradle up. Then my eyes fell on a 
framed notice that read, “Applicants not giving informa- 
tion asked for will not be considered.” 

In an hour and a half my turn came for an interview, 
Which amounted to a cross-examination almost rivaling 
that to which a criminal suspect is subjected. After being 
ushered into a private office, I was seated between two 
men, one of whom I presume was Mr. Hiring Agent, the 
other the works manager. This is only a presumption, 
as neither introduced himself. However, I was not yet 
comfortably seated when they began to fire away—one 
putting the questions, the other cross-examining as to my 
truthfulness regarding the statements in my letter and 
application, which they had before them—and meanwhile 
writing down their impressions, They finally summed up 
by asking me how soon I could report in case they decided 
to hire me. 

Up to this point I seemed to make a fair impression ; 
but as I had begun to consider the situation seriously, I 
felt that I was entitled to know something of my prospec- 
tive emplovers too. So I asked permission to put a few 
questions, at which they acted somewhat surprised, but 
consented. They balked, however, at my questions, which 
were: “Is this a new department; if not, why do you 
need a new foreman? Was the previous foreman pro- 
moted? Tid he leave or was he discharged? Why? What 
was his salary ?” 

They decided I would not suit, whereupon I demanded 
the record they had obtained. They flatly refused to 


surrender this, saying that it was to be filed away for 
future reference. 

Has any business concern any right—legal, moral or 
otherwise—to keep a record, which in some instances is 
very personal, of a man who is not, never was and is never 
likely to be in their employ ? WaLTeR HuRLEMAN. 

Philadelphia, Penn. 
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Over-Safetyized Machines 


On page 371 Mr. McDermid discusses over-safetyized 
machines, This brings to mind an incident that hap- 
pened in one of the Government navy yards. 

When the fever of placing guards on machines struck 
the metal shop, all moving parts, approaches to punches 
and guards were painted a glaring red. Over each ma- 
chine was hung a huge red and white sign, telling what 
to do and what not to do. It seemed impossible for a 
workman to be injured, unless he were blind or one 
of the “safety-signs” fell upon him. And that is what 
actually did happen. This accident was due to no fault 
of the operator nor yet to unprotected machines, but to 
“over-safetyization.” The sign had been insecurely 
fastened. 

The incident caused considerable joking among the 
men in the shop and about the yard, and the statement 
went around that the only way to get hurt in that shop 
was by a safety sign itself, CarL G. PLancx. 

Charleston, S. C. 

& 


Wanted--A Lighting Gage 


I read with much interest your editorial on page 65+, 
dealing with the lighting of factories. 

I was at one time engaged by the largest rubber- 
producing corporation in the world in the attempt to 
reduce or abolish certain wastes of time, material and 
power that were taking place in its largest plant. The 
indifferent mental qualities of some of the laborers made 
it a difficult matter to impress upon them the importance 
of eliminating the waste, for instance, of lighting current, 
although this waste became an important factor when 
spread over the entire plant. 

1 suggested that the heliostat used in the automatic 
buoys, common in our waters he adapted as a unit to cut 
iIn- and out: the lighting for whole floors or sections of 
flodrs:- where -‘the average light requirements were the 
same. -I even went so far as to consult with the engineers 
of the: firm: making these buoys and was told that, while 
the idea, was. new. to. them and they had no such apparatus 
ready: for. the market, there was no reason why the plan 
would not work. , 

It was planned to put one of these light-sensitive units 


cloudy’ or late in the day, the unit would automatically 
throw inito- circuit: the lights or ring a bell as a sienal to 
the Proper person, whose duty it would be to attend to it. 
If good ‘judgment were used in locating this unit, there 
would’ always be available current for lighting. use; but 
it would not be possible for a careless employeee to leave 
his drop burning in full daylight. Since -these units in 


huoy ‘service are sufficiently sensitive to operate when the: 


sun is suddenly obscured by a cloud or a fog, it is easy 
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to see that they would be sensitive enough for factory 
service, especially if, as probable, a special adaptation wer, 
made. 

The foregoing suggestion does not, of course, dispay 
of the cases where a special drop is used to examine work 
in process, but such conditions are nowadays carefully 
avoided by efficient superintendents and lighting eng. 
neers, Rosert G. Pirxryetoy. 

Chicago, Il. 

3B 


Side Shields for Emery Wheels 


W. B. Greenleaf states on page 606 that there is 
nothing in the composition of the wheel to prevent side 
grinding. This is true, but from MY experience covering 
several years as a grinding-wheel salesman I am cr 
vinced that it is: poor practice habitually to use the sid 
of the wheel. It is a recognized fact among grinding. 
wheel manufacturers that a wheel for side grinding should 
be considerably softer, speed for speed, than one used for 
peripheral grinding. 

Let it be assumed that we are using a tool-grinding 
wheel 12 in. in diameter, running at the correct speed 
for this size. For the dry grinding of general tools \ 
grade is usually considered to give good results. When 
we grind on the side of the wheel, it glazes readily owing 
to the fact that the speed is far too high for this kind 
of grinding. Then we true the wheel at frequent inter- 
vals, which soon wears it out of shape, as the dresser 
cannot be brought very close to the collar. The rel 
is a taper-sided wheel with its periphery half cut awar 
from frequent truings. Such a wheel is a poor com- 
promise, to say the least. 

If the wheel was of a soft enough grade to do site 
grinding in a satisfactory manner, the periphery wotl! 
be too soft. In other words, it is almost impossible to 
strike a happy medium. To be sure, if the workman 
exercises care, satisfactory results can sometimes be ch 
tained. This in all probability was Mr. Greenleaf’s 
perience. Where there is any amount of work ta 
requires grinding on the side of the wheel, it is the : 
accepted practice to order cup wheels in a suitable ee 
for this purpose. With this type of wheel the drew 
can be passed clear over the rim of the wheel, Hi a 
serving a true surface. This plan not only insures = 
work, but it is the most economical practice in the i 
The only excuse for grinding on the side of et ‘ 
1s where the shop refuses to purchase a cup ¥ , 
a disk grinder. Many do not seem to realize t an 
is false economy to save the cost of one wheel i 
expense of another. Moral: Don’t expect on en | 
one wheel. PB. B. oa 

Indianapolis, Ind. 

we 


a9 
Who Can Make This Nail? 
: tle tv 
It is not so very long ago—before wire as ae 
general use—that all malleable-iron eae puurpos’ 
own nails for flask boards and for genera - ‘ou of 3 
Why not cast the nail (referred to on a molding: 
good grade of malleable iron? A oe ) scaly 
machine plate could be made for Bear of thee pails 
one molder could easily produce ae i Houani. 


Naugatuck, Conn. 
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Industrial Preparedness from the 
Engineer’s Viewpoint 


SYNOPSIS—A continuation of the discussion 
brought out at the New Orleans meeting of the 
American Society of Mechanical Engineers in 
which many practical pointers are made in connec- 
tion with the manufacturing side of munition 
work. 


Listing Engineers According to 
Previous Experience 


By Georce R. HENDERSON 


The point brought out by Mr. Miller that for each man 
at the front three are needed at home to prepare munitions 
of war is a most interesting fact. This is especially signifi- 
cant to those who through age or physical disability are pre- 
vented from entering the trenches or submarines, and it 
seems to me that in organizing for industrial preparedness the 
engineer who may not be directly connected with a manu- 
facturing plant should not be overlooked. There are in the 
membership list of this society many who act in a con- 
sulting capacity, whose technical services would probably be 
of greater advantage to the national Government than dig- 
ging trenches or shouldering a rifie. I believe these men 
should be listed, with their professional records, so that the 
very best use might be made of their services in the navy 
yards, arsenals and other plants where mechanical skill is 
of the highest importance. 

I would suggest to the American Society of Mechanical 
Engineers representatives on the Naval Consulting Board that 
they consider this feature as well as that of mobilizing fact- 
ories with their men and machines, so that all patriotic citi- 
zens would have the opportunity to serve their country in 
time of need in a manner which would insure the greatest 
efficiency of the organization as a whole and which would 
permit those who could not stand the rigors of active ser- 
vice to furnish their quota of usefulness by preparing ships, 
machines, etc., for those whose duty it might be to fight 
them. 


—— 


Redesign Munitions To Reduce 
Cost of Manufacture 


By Bernarp M. FINE 


The subject of industrial preparedness, while falling with- 
in the engineer’s scope, should interest us also as citizens. Ags 
citizens we will have to meet the cost, and one good way to 
reduce it is to apply consolidated engineering experience 
to this problem and endeavor to put the design and con- 
struction of war material upon a basis similar to that cus- 
tomary in the commercial field. 

In order to get production on the foreign contracts the 
limits had to be changed. This is too much like swapping 
horses in midstream. The time to do that is now, and it is 
really within the range of the American Society of Mechan- 
ical Engineers’ work to assist the war office In modifying its 
standards. 

To store in times of peace an amount of material equal 
to the needs of war would not be wise, but in times of peace 
let us educate ourselves to be adequate to meet this need. 
In war as now waged the industrial force plays as im- 
portant a part as the fighting force. The industrial force 
must be officered by men trained in the pecullarities of muni- 
tions manufacture. This is the work of engineers, and the 
American Society of Mechanical Engineers should make the 
organizing of these men its business under an ordnance sec- 
tion and keep alive the work by requesting the presentation 
of papers on the subject at our meetings. ; 

The delay that was occasioned in starting on foreign war 
orders was due to the fact that the contractor accepted 
orders for which his machine-tool equipment was inade- 
quate, and the abnormal demand could not be met. Asa re- 
sult many, in order to escape penalties, pressed into service 
anything that resembled a machine tool, adaptable or other- 
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wise, then improvised crude fixtures—all at great expense and ° 
delay. We can avoid this deplorable condition by means of 
Mr. Miller's system of cataloging adaptable equipment. We 
will then be sure that a contractor gets orders for only 
such component parts as his equipment will handle and in 
that way obviate the confusion and loss of time the foreign 
contracts caused. A central assembling plant, or a number 
of them, and an efficient inspection and supervisory force are 
necessary; but if we start now and line up the men adapted 
for this work, or even if we can get the war office to take 
these steps, we will hdve rendered the nation an invaluable 
service. 

We have appointed a Publicity Committee to bring the 
work of the engineer into public view. Here is a chance for 
the committee to get busy and for the society to do work 
that will act as its own press agent. 

I also wish to call attention to the fact that, with few ex- 
ceptions, our munition plants are concentrated on the Atlantic 
Coast. This is in itself a danger, and steps should be taken 
so that In an emergency the work could be shifted to any sec- 
tion. Here is another instance where the ordnance section 
of the American Society of Mechanical Engineers would 
render invaluable assistance to the nation. 


Preparation for Manufacture 
of Military Rifles 


By Frep FEF. Roaera 


A very large munitions plant would be required to run 
steadily for a year to turn out the shells fired by the 
Allies’ guns in one day on the western battle-front. To pro- 
vide the millions of shells used by them has required the 
united efforts of thousands of manufacturing plants. But 
these plants had to be provided with drawings, tools, gages, 
jigs and fixtures and plans of operations before they could 
begin to produce. It has been due to their lack that Great 
Britain has been so slow in getting ready. 

Take, for example, the manufacture of military rifles: 
This is a complex process requiring special skill and experi- 
ence. With the exception of our Government arsenals, there 
was at the outbreak of the present war perhaps not one 
plant in the United States properly equipped and manned for 
manufacturing military arms that would pass the rigid test 
prescribed by Government inspectors. There are about 800 
principal machine operetions involved in making the parts 
of the simplest military arm, including the wooden stock 
and hand guard. Many of these operations require special 
machinery, and practically all the parts must be held in jigs 
or fixtures during the machining operations. 

When we consider the fact that, to provide for an army of 
1,000,000 men, from 2,000,000 to 3,000,000 rifles are required, 
the size of the task of equipping an army of a million with 
shoulder guns alone becomes apparent. What the condition 
of this country would be in a sudden emergency, we can 
only guess. Judging from the experience of some of our ill- 
advised manufacturers who undertook to make shells, it 
would be one of great confusion and enormous waste. 

Nothing can be left to guesswork. Every machine oper- 
ation must be specified and the types of machines and tools; 
the production per hour is given and the number of ma- 
chines that each man operates, etc. But no data are given 
of the jigs, the limit gages, the inspection or assembling. 
Several hundred jigs are required for each unit of a plant 
producing 200 rifles daily, and the same applies to the gages. 
All these data must be prepared by experts, but considerable 
experiment is always required before satisfactory results 
can be obtained. That such elaborate plans pay is known 
from the fact that a rifle, complete with strap, bayonet and 
scabbard, can be produced with about 20 man-hours’ labor. 
Thus, while it is true that the means of production of mu- 
nitions are in our machine shops, mills and factories, they 
must be supplemented by the drawings, specifications, jiga, 
fixtures, tools and plans of operations. These latter can be 
made ready for immediate distribution to the plants selected 
for each specific product. 

Comprehensive plans should be prepared for the manu- 
facture of shrapnel, high-explosive shells, cartridge cases, 
rifles, field guns and all the varied equipment of war. Every 
step of the operations should be laid down, specifying In each 
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instance the tool and the machine on which the work should 
be done and the limits of accuracy required, including an 
estimate of the possible production. It will be a great under- 
taking, but how much better it will be to spend a few million 
dollars working out plans to provide means for industrial 
mobilization and rapid production than to run the risk of a 
complete smash-up in time of stress. Perhaps in some cases 
selected plants should be required to produce some Parts, 
even though only a few are made. When these parts have 
been actually produced, there will be in that plant a knowl- 
edge of the conditions and methods that should not be speed- 
ily forgotten. 

~ It is true that all plans, tools, jigs, fixtures and meth- 
ods of operations will become obsolete when improvements 
in the means of production and arms are developed, as they 
certainly will be; but is it not better to face this certainty 
and be ready to reconstruct the means of production and keep 
them up to date rather than to spend several hundred mil- 
lion dollars in the manufacture of those munitions, which 
themselves become obsolete and practically worthless in a 
few years? 

There is an argument for this sort of preparedness which 
should appeal to every engineer whether he is in favor of 
military preparedness or not. It can be made a powerful 
lever for improving industrial efficiency. It is unfortunately 
true that many of our manufacturing plants are working far 
below their possible efficiency. They employ penny-wise and 
pound-foolish methods of production; their men are not 
trained to understand the basic principles of interchangeable 
manufacturing. Gaging systems are inadequate and incom- 
plete; data on the life of gages are wanting as well as the 
number required for any given unit of production. There is 
too a lack of the coduperative spirit so absolutely necessary to 
Success in any great trade or military emergency. Those 
emergencies will surely come to the United States, though, we 
trust, in the trade sense only. It will be only when we have 
codperation in the true industrial sense that we can face with 
confidence great national emergencies. 


Prevent Unnecessary Waste 
of Materials 


By Percy E. BARBOUR 


There have been many instances of great waste. How 
much of this waste is avoidable? The idea that there is a 
£00d deal of unnecessary use of metals by military men 
through thoughtless specifications is not new. A ray of 
light upon this subject is found in a communication from 
France, in the New York “Sun”: 


A weeding out of unnecessary governmental expenses 
takes place in the Chamber of Deputies every eae when the 


public money has been wasted are selected by a committee 
which investigates them. A member of the Committee on 

ne to find a reason 
why ammunition was Sent to the front in zinc-lined cases. 
The other members of the committee and the Minister of 


Fifth Army hit upon the reason. The zinc had b s 
for 60 years in ammunition boxes, and no one had pl 
thought to take {t out. Ag a result an order was issued 
coin away. Me the rey ene. pg he zine in each box is 

early . e savin urin S 
most $16000) @ vee g g € war amounts to al 


Regarding this matter the “Engineering and Mining Jour- 
nal” says editorially: 


In our opinion this indicates the most effective way for 


largely at sixes and sevens hey are not laid o é 
7, 4! u 
Sonat tetnite plan.” he topical wayh we*tgiake according 


The army genera] Staff should determine the number of 


lete bill of material for the su 
Pply of such an army. - 
haps it has done that, and perhaps not. That bill of materi 
toge er with Specifications, should then be referred to the 
sineerian woe Naval Consulting Board, representing the en- 
Bene 3 Societies, and by it should be cut up and distributed 
cal engineers, the mechanical parts to the 
» the chemical parts to the chemists and 


or costly were Prescribed by reason of i 
necessity or , - 
son of tradition. They would suggest substitutes and “ie 
es ements, aavine determined What was really needed, 
e plans for the supply of it, making a 
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survey of the industries, listin industrial plan 
recommending steps for the filling of gape” ts, ete, and 


Recently a lot of barbed wire for military purposes was 
condemned by the inspector because the galvanizing was 
not even and smooth. This is certainly a ludicrous refine- 
ment, which can only militate against military efficiency in 
every way. 


Organizing Men for Munition 
Manufacture 


By James A. CAMPBELL 


Members of the American Society of Mechanical Engineers 
employing collectively several thousand mechanics could get 
signed statements from those men who would be willing in 
time of war to take positions in the large shell factories or 
wherever machinists were required. These mechanics could 
be classed by their superintendents so that firms requiring 
men could see from the lists the experience and class of 
workers available. Committees could be formed for the draft- 
ing of these men so that there would be no loss of time in the 
production of munitions. 


Value of Good Roads in War 


By JoHn YounaeEr 


A nation in arms is two vast bodies—one the fighting 
unit, the other the producing unit. My experience has shown 
the tremendous importance of a third unit, the connection b- 
tween the two—the transportation unit. 

The production of any country is of little value if the 
transportation facilities are not ample to carry it. It must 
be remembered that in time of war the actual munitions will 
in general travel one way—toward the theater of operations 
In time of peace Buffalo, for example, exports by means of it 
railway systems to the four points of the compass. Because 
of economic reasons these systems are proportioned in clot 
accordance with the volume of traffic; and actually just now. 
when there is an exceptionally large volume of freight pass 
ing through to eastern ports, the transportation facilities are 
found inadequate and freight embargoes are operative o 
practically every railway. lles 

We are exporting only a small percentage of the dake 
used on the European battlefields, yet our transportation 
not proved equal to the task. The building of more ree 
in our immense territory would be at a terrible ae 
would render no adequate return in times of peace. ie 
if they were built, their use would be of value only rinale 
restricted areas. Germany, France and Russia had all ves 
strategic railways leading to and paralleling their sha 
but they did not stop at this. They also built good at 
They knew that every ton of freight carried on Be a 
road is sometime or other carried on a road, and Bo rail: 
the precaution of having the road as efficient as the 
road. ; 

Good roads are no luxury. They are not built ule 
motorist, who takes a week-end spin for personal Se com: 
They should be built to link up the small villages, city. 4 
munities and townships with the railway and the aoe see 
00d road opens up new country to the farmer, who ‘eau 
his produce to market at a cheaper rate. A poor vir 

on a good road is often a better investment sat invest: 
farm on a poor road. A good road is an yore that the 
ment in time of peace, and it is a sign of the time 
country Is waking up to facts. kgs in 

In eae bivtics “the: roads are the first and ones the 
the transportation scheme. They carry Oe EL link 1 
railway, and they distribute supplies from it. Jess having 
the chain must be of adequate strength. It is use it Is Use 
a perfect railway, if it begins and ends in @ ei state. If 
less having stretches of perfect roads in wd ach other. 
they be totally unrelated and unconnected see Italy hare 

Great Britain, France, Belgium, Russia re They havé 
bought from us vast numbers of motor truc aia and stil 
been making others themselves, by the Se aable put ! 
the supply is not adequate. Figures are not nae service '§ 
would estimate that France alone on actual mi rmy of mep Is 
probably using 50,000 motor trucks. A vast 4 
kept exceedingly busy making and repairing xs In the indus 
ally, munitions are being put on motor se 
trial centers of England and carried ape amer 8 
desired port; thence the truck travels by 8 ee 

base 
Pletes its journey along the roads to the nds the 

The organization of our transport pee as does Os 

tion of our engineering bodies just as mu 
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mobilization of our industrial resources. The standardiza- 
tion of our road systems, the standardization of the con- 
trols on our locomotives and motor trucks, so that men can 
change from one to another with all confidence, the education 
and disciplining of numbers of men to the principles of 
transportation are all matters that can be handled by en- 
gineering executives only. 


Standardizing Gages and 
Fixtures 


By Haroutp V. Cogs 


It seems to me that one of the vital elements necessary 
for the proper carrying out of the plan is for the Govern- 
ment to construct in its own factory under its own jurisidc- 
tion and in accordance with its own standards the necessary 
jigs, templets, gages and fixtures that are required and that 
are adaptable to special or standard machine-tool equipment. 
Then the Government should rent, lend or sell these tools to 
those manufacturers who are equipped, and who signify their 
intention, to manufacture shells, rifles and other war ma- 
terial of this character for the Government. 

I think there fs no doubt that the British Government 
in its present crisis would have been much farther ahead 
with its plans if it had been able to send necessary jigs, 
templets, gages and fixtures to those manufacturers in this 
country who are making munitions of war for the British 
Government. The jigs, tools and fixtures that rifle manu- 
facturers in this country use were of practically little use 
when it came to making the Lee-Enfield; consequently, it 
would appear extremely destrable for us to profit by this 
lack of foresight on the part of one of the powers now en- 
gaged in the present worl cataclysm. 


Co-operation and Standard 
Methods in Shell Making 


By RaLteu FLANDERS 


There are a number of points in connection with the ex- 
perience of Canada which I think would be useful in our 
own situation. The first point noticeable was the difficulty 
of getting gages, and this difficulty was serious. It was 
necessary to try to get the shells out in a few weeks, but 
usually several months were required. A larger number of 
gage-making machines had to be undertaken than was reck- 
oned with at first. 

Another difficulty met with in the manufacture of Ca- 
nadian shells was the lack of means for furnishing the ma- 
teriaT and supplies. It would be the same as if in a manu- 
facturing establishment one department should get way ahead 
of another department. For Instance, if the makers of the 
shells are many months ahead of the makers of the fuses, 
there is delay; and sometimes a fuse is held up for a small 
screw. There should be some committee to attend to such 
factore as that—what you might call routing of the work, 
to make sure that each department gets through with the 
work on time and to put all the energy possible behind the 
departments falling behind. 

Another exceedingly favorable feature in the Canadian 
manufacture of munitions was the publicity and the co- 
operation shown there. There were absolutely no secrets in 
the shops of the Canadian manufacturers. That was made a 
requirement of the shops—that everyone who desired to en- 
gage in the manufacture of munitions was privileged to see 
what everyone else was doing. While the whole country was 
ignorant of, and unprepared for, the making of munitions, yet 
in a remarkably short time everyone was able to know what 
everyone else knew. In regard to that matter I think that 
we are in a somewhat bad condition in this country, or we 
should be if similar conditions were brought about. As a 
natural thing where ammunition {ts manufactured in private 
plants, we find that the processes of manufacture are kept 
quite secret and visitors are not allowed. This ts the case at 
the present time at the plant in Philadelphia, unless condi- 
tions have changed in the last few months, and it is a bad 
state of affairs. It is not necessary that an arsenal should 
be thrown open to everyone, but it is necessary that every- 
one who may be called upon to manufacture shells may use 
whatever the Government arsenal! has to. offer. 

Another thing to be noticed In Canada is the impractic- 
ability of standardizing methods. I am speaking of shrapnel 
and high explosives. I do not think the same statement ap- 
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plies to small arms. The demand for machine tools is so 
tremendous that it is impossible to approach the problem 
from an ideal standpoint. It is a question of adapting proc- 
esses to machines that can be used and have to be used, 
and different kinds of tools have to serve in the different ma- 
chines. For instance, take the operation of finishing the 
inside of the shell. That has been done on a lathe, on an 
automatic turning lathe, on standard machines, on drill 
presses and on special machines made for that purpose. It 
would be folly to confine the method of doing that work 
to any one machine and leave the resources of other ma- 
chines untouched. So I am inclined to think that we should 
go a Httle slow in the matter of standardizing too finely 
the process of making shells, as thereby we should cut down 
the rate of production. 

Another interesting point is the i!mprovement in design 
and manufacture. This is a subject to which there are two 
sides. I think that a manufacturer or a machine-shop man 
who undertakes ordnance or munition work is beset by a 
large number of foolish provisions and unnecessary require- 
ments regarding methods of manufacture. He is likely to 
find after he investigates the matter a little further, how- 
ever, that they are not entirely foolish. They look foolish to 
him because he does not understand all the necessities of the 
case. There are a few instances, however, where it is pos- 
sible for the ordnance designer to come more into line with 
the manufacturer, as in the case where the manufacturer has 
to swing into line making ordnance. 

One point that I might mention is when the shell shall 
be treated. The method now followed in the average arsenal 
js to treat the shell in the blank immediately before the 
forging is done. It has been found, so far as the English 
shell is concerned, under pressure brought to bear on the 
manufacturers that it is possible to leave the heat-treating 
of the shell until the final finishing operation on the outside; 
and it would be well for the United States Government to 
provide for this, if {t has not already done so, because it 
means an increase in the production of shells. 

There are rumors of bad management in Canada, from the 
standpoint of excessive profits to certain firms and in- 
dividuals. Such a condition might be true in our country 
and might be discovered more quickly than it was in Canada. 
So some such provision as is suggested by Mr. Miller would 
be necessary; and this would necessitate something in the 
line of a standard method of accounting, having some way 
of defining the various details of manufacture and the meth- 
ods of manufacture. Depreciation should be reckoned, and 
the various items that go into the overhead should be cal- 
culated. The requirements should be quite simple and should 
be readily taken care of. 


Pressures Used in Drawing 
Cartridge Cases 


By OBERLIN SMITII 


One very important class of machine tools was no. ...en- 
tioned in the paper by Mr. Miller—the presses with which 
cartridge cases are made, the brass cases up to 6 or 8 in. 
in diameter. The most important size is known as 38-in., or 
as the 75-mm. shell in France. More of those are used, prob- 
ably, than of any other kind, and a great many American 
presses have been built for making the British 18-pounder— 
about the same size. 

The cases are drawn in from six to nine operations, the 
3-in. In presses giving 100 tons’ pressure at first. They cut 
the blanks from sheet brass, usually about % in. thick, 
draw them into cups, by successive draws, down to an edge 
sy in. thick. Millions of these cases are being made, and 
thousands are spread over the battlefield of Europe every day. 
The operations are usually with 100 tons’ pressure until 
the cases reach full length, and then they require 1,000 to 
1,800 tons’ pressure to squeeze the head, which is left full 
thickness, into the same shape as the small cartridge. The 
cases are almost all being made in presses already stand- 
ardized. The presses themselves are almost exactly the 
same as have been made for years by the different press 
makers for all sorts of drawing work and all work of that 
nature. 

Besides the presses for making cases there are some used 
for punching and drawing the steel shells, although a great 
many of the latter are cut from solid bars. The last draw- 
ing operations on the brass cases is often done in hydraulic 
presses, but lately sizes up to 3, 4 and 5 in. have been made 
chiefly in mechanical presses. The presses for long strokes 


also have their place. 
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disruption of organized effort that becomes serious in a 
It means a dangerous condition unless 
promptly acted upon by the company’s officials. 

Invisible dangers are much more to be feared than 
Visible ones. Ina shell-producing plant where shells form 
the exclusive product a condition of this kind cannof es- 
cape attention. The slightest interruption of regular 
loutine or a shortage of component-part supply calls 
attention to itself immediately. There is but one main 
consideration—shells: there js a shortage of but one part— 
in this case, fuse sockets; the result ig accumulation and 


The shop that is not working on shells, but has a large 
variety of products, encounters this danger in a more 
insidious form. Shortages do not make their results 
apparent in such a striking manner, although their total 
effect, distributed over the many products made, may tie 
up just as much money. It is hard to grasp this fact, 
because the human mind cannot conceive the meaning of 
én immense variety of unlike objects and parts, as it can 
easily do with a quantity of exactly similar Pieces, such as 
shells, 

The average shop doing a great variety of work is 
marked by the large accumulation of product parts, and 
one having a clean floor is an exception. There is but 
one unit by means of which this accumulation can be 
translated into a realizable total, and that unit is the 
dollar. Plants that have a running inventory of work in 
Process have a gage which will indicate the effect of delays 
quickly and accurately. Those that have not should study 
the illustration of this accumulation of shells and draw 
a profitable conclusion from it. 


Avoiding Costly Errors in 
Indexing Work 


The problem of accurate and reliable indexing on 
millers is a serious one in manufacturing products that 
require uniform spacing. Gear cutting is of course done 
by automatic indexing, but such work as reamers, milling 
cutters, etc., is not usually indexed in that way. The 
dividing head as applied to a modern miller, with its 
gearing for compound and differential indexing, works 
out admirably in the toolroom, but seems to leave some 
things to be desired when it is used in regular manu- 
facturing work. 


As an illustration we may cite an instance of an _ 


operator running four machines, each doing a different 


kind of work. The indexing varied from four to fourteen 
divisions of the work. With the geared dividing head this 
meant a different number of turns, in addition to the 
different fractions included between the fingers of the 
sector, although this feature should not be confusing. 
The main trouble comes from the varying number of 
turns for each dividing head. . 

With four heads to attend to, all with different index- 
ing, together with the desire to do the indexing as quickly 
@8 possible and so reduce the idle time of the machine, 
it is small wonder that mistakes occur. Few of us could 
probably do much better in the long run, day after day; 
it is so easy to make one turn too few or too many. But 
the loss of nearly $900, covering a period of only 30 
weeks in one particular shop, due to errors in the milling 
department, makes us feel that some sort of remedy should 
be forthcoming at an early day, 

Two solutions seem to present themselves, aside from 
the question of automatic indexing, which might not be 
considered feasible in many cases. Qne, which seems to 
be the most practical, is to use direct indexing for such 
work. This can be easily accomplished on some dividing 
heads by dropping the worm out of mesh and using an 
index plate on the spindle, as with plain indexing centers, 
This plan would obviate any difficulty as to counting 
turns, the movement of the index pin between the sector 
fingers being all that is required, which could hardly 
be confusing. 

Another solution, which js neither as simple nor as 
easy of accomplishment in most cases, would be so to 
plan the work that the same operator need not index 
different divisions. This arrangement is not easy, yet it 
might be possible in some instances where the dividing 
heads were incapable of being used for direct indexing ; 
for $900 would pay for considerable readjusting of 
machines and work and is well worth considerable effort 
to save. And where no other way seems to be at hand, 
there can be no doubt that the work should be so arranged 
that a man does not have to make widely varying move- 
ments in indexing, with the ever present opportunity for 
error thus presented. 

Special index plates, or at least plates that permit direct 
indexing by means of the sector, seem the most practical 
method of solution. 

% 


Some Changes Needed in the 
Consular Service 


As American manufacturers are seriously engaged in 
reaching out for export trade, it is appropriate to sug- 
gest needed changes in the consular service in order to 
make it an efficient aid in business getting. The changes 
here suggested are inspired by questions asked by Amer- 
lean manufacturers in response to circular letters sent 
out by the American Machinist and Engineering News, 
asking if specific information of any kind was desired 
on South American conditions. The inquiries in re- 
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ply came from all sections of the United States and 
Canada, showing that there was no section of the country 
more conversant with foreign-trade conditions than an- 
other. Extracts from these letters follow: 


Is it necessary for a representative to have a knowledge 
of the Spanish language in order to do business there? 

Please peruse our catalogs and tell us with what success 
these machines can be used in that country. 

Please send us a list of rellable agents in each country. 

What ts your opinion of the possibility of selling friction 
clutches, friction-clutch pulleys and smal) friction-driven 
hoists there? 

Please send us a list of users of our product. 

My competitors are shipping at lower than publicly quoted 
freight rates. How do they do it? 

What kinds of tools are principally used in the machine 
shops? 

In what kind of manufacturing are ball bearings used? 

We have had numerous inquiries from South America, but 
have been unable to sell. What is the trouble? 

Is there a market for our machinery? 

We are without authoritative information concerning 
trade conditions in South America. Can you enable us to enter 
this fleld successfully? 

How much belt-hook business is there in South America? 

Is there any market for Sears there? Are any gears man- 
ufactured there and in what amounts? 

What percentage of drills, reamers, cutters and tools of 
this character is of American manufacture? 

Can sales to railroads and large industrial users be handled 
to advantage direct from this country? 

Can we sell Second-hand equipment there? 

What kind of belting is used there; where made? 

Are quality goods used, or is price the most important 
feature? 

What about credits there? 

What are the best means of marketing our products? 

What are the future possibilities of that market? 

What are the expenses for traveling? 

Are factories equipped with bolt-threading machinery? 

What is the buying procedure? 

Would it be better to walt until war i8 over to go after 
that business? 

What fields now developing present Possibilities for the 
sale of our machinery, and whom may we approach regard- 
ing it? 

How can I quote a delivered price under present conditions? 

We have orders on hand held up by high freights. Is there 
any way around this? 


Our lines comprise engines and boilers, 3 to 60 hp. mostly, 
also hydraulic turbines, Help us increase Our business. 


shipments to this address. 

What railroad developments or trrigation and drainage 
projects are under way? 

We have an order on our books which has Passed through 


two hands, each of them probably taking a commission. 
is this usually handled? 


What ts the best Way of forwardin 
Please send our catalog to the ¢ 


8 small shipments? 
hief engineer. 


What Classes of business use 
shovels, smal] revolving-type 8hovels 
dipper dredges, elevator dredges; 


The wide Tange of the 
rovernment should consolidate its eo 


reply to any questions, 


Standard rallroad-type 


» Grag-line excavators, 
hydraulic dredges? 


mmercial forces so as. 
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American manufacturers may have available at al] times 
industrial information to promptly meet the inquiries, 
This implies a complete canvass of the manufacturers 
merchants and consumers in every market of the worl 
every five years or legs, Every item of information th 
could be used by a manufacturer to increase his bus 
ness should be noted. Complete details of the nature of 
equipment used in mechanical plants and factories should 
be given. Anything that will guide a manufacturer in 
the problem of increasing his business should be in- 
cluded. What a manufacturer wants is practical infor. 
mation, credit ratings, ete. Such information cannot le 
obtained in any other way than through inquiries on the 
ground. Dependence cannot be placed upon city and tele 
phone directories and classified lists, as may be seen from 


the fact that the six largest. machine shops in Bio & 


Janeiro are not in either directory. 

The objection of the Government that a consul should 
not criticize can be overcome by putting his comment: 
in the form of quotations from various authorities whos 
names need not be mentioned in the reports. A diplomatic 
Tepresentative is really handicapped by the courtesy et 
pected of him, so that the consuls come nearer the actual 
consumers. Therefore, the bulk of this work should bk 
handled by the Consular Service, 

The pay should be higher than at present, to attrac 
a better class of men, and they should be furnished with 
capable heads for the various trade departments. The 
weaker members now in the service should be transfered 
to other departments where their activities are not # 
closely connected with American prosperity. 

Conditions are certainly ready for improvement when 
one of the largest manufacturers in the United State 
writes to the American Machinist: “We are without at- 
thoritative information concerning trade conditions ID 
South America. Can you enable us to enter this fel 
successfully ?” 

Duncan N. Hood, the representative of the Amencar 
Machinist in South America, reports that he entered te 
United States consulate in a city of 120,000 inhabits 
and asked, “How many machine shops are there here? 
‘An aged Englishman who was in charge (the consul ws 
on leave and the vice-consul had not yet reached the ofc 
replied: “There is only one. It has a oer 
ering all repair work here.” Mr. Hood found i ‘ 
four blocks of the consulate two machine shops worhing 
full blast, and there were eight in the city. One of 2 
is larger than the shop the consular officer thought 
the only one. Con 

Intelligent and aggressive codperation between via 
sular Service and the technical press is highly des i 
The technical press knows by many years of aie of 
just what information is needed and the best a a ‘ 
acquiring and presenting it for the use of the busy hiner 
facturer, while the Consular Service has the sae a 
for obtaining the facts. The start should be ms 
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A correspondent of the American Hachinit 
clipping from the letterhead of a manufacturin, Took— 
emphasizes this statement, “Makers of Speci! He als 
Tools of More Than 100 per Cent. Efficiency. © 
adds this comment, “Some of us must be asleep. t dis 
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American Machinist agrees with the comm dreams 
likes to say just who is slumbering among 
something from nothing. 
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A Thread Miller 


The illustration shows a thread miller built by Edwin 
Harrington, Son & Co., Inc., Philadelphia, Penn., de- 
signed for a general range of work of milling screws, 
threads, slots and spiral gears, either right or left hand, 
of tine or coarse lead, either single or multiple. It will 
also mill keyways in shafts, flue rolls and perform many 
The work is gripped in a 


other similar operations. 


THREAD MILLER 
chuck at one end and is supported in a steadyrest directly 
under the cutter, thus avoiding the disadvantages of 
cutting work on centers. 

The cutter head is mounted above the work, allowing 
full inspection of the cut at all times, and rotates 180 deg. 
on its vertical trunnions. The spindle 
is driven by helical gears and gener- 
ated-tooth bevel gears. The drive to 
the machine is from a single pulley on 
the top frame, with six changes of 
cutter speed by slip years. 

The lead screw is large and mount- 
ed in direct line with the work, which 
is gripped in a chuck mounted on the 
end of the lead screw. The pitch of 
thread to be cut on the work is 
regulated by change gears on the car- 
riave controlling the relative speeds of 
two worm gears, one revolving the 
nut and the other the chuck and screw. 
Indexing for multiple threads is ac- 
complished by a special method that 


Swing, 24 in.; spindle diameter, 5% In.; 
of carriage on ways, 31 in.; width at rig. 
7,570 lb.; length of bed, 11 ft. 


avoids errors of spacing and the use of special index 
plates. A wide feed range is provided by a system of belt 


cones and quickly operated sliding gears in a box. Any 
desired feed can be obtained from 19 in. per min. on the 
periphery of 14-in. work. to 0.75 in. per min. on 4-in. 
work. When grooving straight or long spirals on rolls, 
the lineal feed along the axis of the work is from 0.015 
in. to 3. in. per min. For this special class of work the 
machines can be furnished with special gearing to allow 
a faster feed. 

Power-operated quick return is a part of the regular 
equipment. An indicator is also provided for picking 
up the thread after the carriage has been returned by 
hand with the nut open. Automatic trips are provided 
for both the feed and the power return. 

The bed is one continuous casting and is provided with 
a large drip pan and a settling tank for catching the 
ehips and cutting lubricant. 

The regular equipment includes an overhead counter- 
shaft, six cutter speed-change gears, fifteen lead-change 
gears, two steadvrest bodies, two steadyrest bushings, a 
heavy three-jaw chuck, a full set of wrenches and charts 
for change gears and multiple-thread indexing. 


Heavy-Duty Single-Purpose 
Engine Lathe 


While the lathe shown was planned to be specially 
adapted for turning and facing back ends of 12-in. shells, 
the requirements of a general-purpose lathe were kept 
in mind during its design and construction. It is claimed 
therefore that only a few slight changes will be neces- 
sary to adapt the machine to mect the more general 
requirements of lathe duty. 

The headstock is of English design, in which the gears 
are placed in front of the spindle instead of at the back. 
A lever at the top of the gear case operates a pair of 
sliding gears running on a feathered sleeve that 1s at- 
tached to the cone pulley, providing two changes of 
spindle speeds. The form of the gear box eliminates the 


HEAVY-DUTY SINGLE-PURPOSE ENGINE LATHE 


hole through spindle, 2% in.; length 
ht angles to ways, 29{j in.; weight 
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need of a clutch. The hand lever is easily shifted to 
any one of its four positions. The lever moves a special 
key constructed with a heavy spring in a keyway under 
it, which is designed to insure the key’s springing into 
proper contact. Hardened-steel rings placed between the 
gears cause the key to be pressed down below the surface 
of the shaft and pass readily from one set of gears to 
the other. With this arrangement four changes of feed— 
0.01525, 0.02343, 0.0325 and 0.0625 in. per revolution 
of spindle—are provided. 

The bed is braced internally by four channel-shaped 
girts. The back side of the bed is flat; no V is put on 
it, except a small supplementary one to permit the fitting 
of a tailstock. At the front there is a special-shaped V 
planed to angles of 22 and 68 deg. 

The power crossfeed is operated by throwing the lever 
in the apron to the neutral position and then pushing 
the knobbed shaft on the crossfeed shaft in as far as 
possible. This puts the crossfeed gears in mesh and 
throws out the rack gear. 

On the carriage is mounted a standard-type 8-in. 
square turrct. The revolving tool holder, having four 
slots, revolves on a steel tapered pin and has six locking 
spaces, thus allowing the operator to put his tools on a 
tangent or angle, if necessary. The locking arrange 
ment is rigid, and the locking bolt can be adjusted to 
take up wear by means of a taper gib. 

The machine is a recent product of the American Ma 
chine Tool Co., 50 Church St., New York City. 

oe 


Portable Brinell-Method 
Hardness Tester 


The growing demand for real knowledge regarding the 
hardness of metals has developed several instruments for 
that pvsposc, the latest being a simple portable device 


BRINELL PORTABLE TESTER 


Contains Brinell meter, 6 bars of standard h 2 
tableer hop eee 2 puerta ee set of Wicccteeeaalng 
7 erting new lots, instru - 

ing case 9%x6% in.; weight, 614 Ib. pegaand earner cetay 


that utilizes the weu-known Brinell method. This feature 
allows the instrument to be taken to the work and to be 
used on thin metal sheets that are apt to be penetrated 
when tested in the regular Brinell machine. 
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The simplicity of the device is apparent from the illus- 
tration. A standard 10-mm. ball is held loosely in the 
end of the body. Above it is a standard bar of square 
section, having a known degree of hardness. The ball is 
placed on the spot to be tested, and the plunger at the 
upper end is struck with a hammer of any convenient 
weight. By means of a special scale furnished with the 
instrument the diameter of the depression is then com- 
pared with the one made in the standard bar. 

If the indentation is the same as that in the standard 
bar, the hardness of the material is evidently identical 
with that of the bar. Should it differ from the standard, 
a direct-reading table gives the hardness in Brinell values. 

It will be seen that neither the weight of the hammer 
nor the blow struck is important, so long as a readable 
depression is secured. For thin metal sheets a light 
hammer is used and a softer standard bar inserted above 
the ball. 

The device has much to commend it, and its distribu- 
tion is in the hands of Herman A. Holz, 50 Church St., 
New York City. 


sa 
Screw-Machine Box Tool 


The main base of the body of the open-type screw- 
machine box tool shown is made of cast steel; the bars 
supporting the cutters, of machine steel; the cutters, of 
high-speed steel. The cutters are adjustable to varying 
diameters by the small collar and setscrew feeding in the 
cutting tool proper. The rake of the tool can be changed 


SCREW-MACHINE BOX TOOL 


by releasing one of the capscrews in the shank of the 
cutter holder and tightening the other. 
The open-type construction permits 
and chip clearance. Four cutting tools are prov" : 
the chip clearance, as well as the ease of lubrication, pe 
mits running at higher speeds and coarser feeds. cdl 
The elimination of the roller or block Lente i 
culated to minimize friction, and four tools cu’ oe 
one time have the same effect as a roller backrest, os ° 
concentric work. The locking feature is positive, “i t00 
adjustment is easily and quickly made. The ma 


free lubrication 
provided. and 
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This tool is manufactured by the Watson Manufactur- 
ing Co., Toledo, Ohio. 


graduated for adjustment for varying di- 


Fo 
Hand Screw Machine 


It will be observed that the hand screw machine illus- 


trated is of the conventional design. The manufacturer— 
Cleveland, Ohio—emphasizes the 


the Loisy-Patton Co., 


HAND SCREW MACHINE 
Capacity, 1 in. rounds; length of turned stock, 6 in.; swing 
over bed, 14 in.: swing over cut-off slide, 6 in.: maximum dis- 
tance from end of spindle to face of turret, 14 In.; hexagon 
turret, 1 in. holes; three-step cone drive, 3-in. belt 


heavy headstock construction, intended to insure rigidity, 
and its dished base. The base is slotted so that the 
oil that drops from the bearings flows through to the 
drip pan instead of over the headstock sides, 

38 


Heavy-Duty Back-Geared 
| Engine Lathe 


The illustration shows a heavy-duty single-purpose 


hack-geared engine lathe built by ‘the Dunlap Manufac. 
turing Co., Columbus, Ohio. 

The bed is cast from so-called semisteel that is cast 
A pad is cast 


iron with an admixture of mild steel, 


SINGLE-PURPOSE HEAVY-DUTY BACK-GEARED ENG 


Swing, 21 in.; swing over carriage, 14 in.; distance between centers, 37 in.; driving 
. pulley, 14 in. in diameter for 6-in. belt; bed, 8 ft.; weight, 6,000 Ib. 


at the back of the bed and planed for the reception of 
taper, or forming, attachments. The headstock hearings 
are provided with ring oilers. 
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The tailstock is a single casting. The clamping bolts 
are both in the center. The spindle is of forged steel. 
The end thrust is taken by steel and bronze collars. The 
carriage is cast from steel mixture and provided with 
taper gib to take up wear. The apron is of the double- 
wall type. 

Seven feeds provided are from 0.012 to 0.112 in. per 
revolution. The feed gears are of steel, 8-pitch. The 
pan is of sheet steel. The cut lubricant pump is mounted 
on the rear of the bed. A two-speed countershaft is 
furnished. be 


nt 
Extra-Heavy F our-Jaw Chuck 


The chuck shown in front and rear views in Figs. 1 
and 2 and in detail in Fig. 3 is made in several sizes 
by the Mann Corporation, Chicago, Ill. It was designed to 
meet the requirements for an independent four-jaw di- 
rect-screw chuck with large hole and small range of jaw 
travel and is especially good for use on heavy cutting-off 
inachines and for gripping shrapnel or high-explosive 


FIGS. 1 AND 2. EXTRA-HEAVY INDEPENDENT-JAW 
CHUCK 


Specifications—Made in three sizes, aa! follows: No. 3, rated 


size, 12 in.; diameter of center hole, 4% in.; diameter of face- 
plate seat. 5% in. No. 6, rated size, 18 tn.: diameter of center 

ole, 6% in.; diameter of faceplate seat, 12 in. No. 9, rated 
size, 24 in.; diameter of center ole, 10% in.; diameter of face- 
Plate seat, 15 in.; wetght, 350 lb. 


shells of all sizes during machining operations. From 
the construction it will be seen that an operator can get, 
an enormous grip on the work with comparatively little 
exertion on his part, and when prop- 
erly tightened the work will positively 
not slip under the heaviest cuts. 

The body of the chuck is bored out 
quartering to receive shouldered gleeves 
pressed in from the inside. These 
sleeves are of large diameter and are 
threaded near the outer end for the 
reception of an eight-lead nut operat- 
ing-the jaw that slides inthe inner 
part of the sleeve. A small key pre- 
vents the jaw from rotating as the nut 
is turned. The large diameter of the 
nut with its comparatively small lead, 
gives an enormous leverage when the 
wrench is applied for tightening. All 
parts are made of suitable material 
and properly proportioned for the 
hardest kind of service. It will be noticed that the hole 


through the chuck for the passage of work is very large 


when compared with the outside diameter of the body of 
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FIG. 3. DETAILS OF INDEPENDENT JAW CLUTCH 


the chuck. This feature adapts the chuck for use for 
many other purposes besides the production of shrapnel 
and high-explosive shells. 
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Convention of National Metal 
Trades Association 


The eighteenth annual convention of the National 
Metal Trades Association, on Apr. 27 and 28, was well 
attended. The first day was devoted to the regular busi- 
ness of the association, including reports of officers and 
of standing committees, These included Industrial Edu- 
cation, F. A. Geier, chairman ; Apprenticeship, W. A. 
Viall, chairman ; Membership, John W. O’Leary, chair- 
man; and Prevention of Industrial Accidents, W. H. 
Van Dervoort, chairman, The afternoon was devoted 
to an experience meeting of members. 

One of the interesting features of the morning ses- 
sion was the result of a referendum on the proposed leg- 
islation to compel the use of the metric system. The vote 
was 238 against to 37 for. The following resolution was 
unanimously adopted: 

Whereas, The system of weights and measures long estab- 


Whereas, The Director of the Bureau of Standards has is- 
sued a report on the “Metric System in Export Trade.” pub- 


ures and points with pride to a great foreign trade already 
secured by the ready adaptation of our products to the needs 
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units, and be it further 

Resolved, The sense of this convention be conveyed to the 
members of the Interengineering Soclety Committee, to the 
Committees of the House and Senate on Coinage, Weights and 
Measures, to the Secretaries of the Department of the Treas- 
ury and of Commerce and to the press. 


F. A. Halsey then spoke as follows: 


Superficially, the metric System is the most Plausible thing 
On earth. and one must 80 below the surface to see {ts falla- 
cies. One man wants it because he “believes in anything 
decimal”; another wants it for “uniformity,” and another 
thinks it “necessary for export trade.” 

It is through such superficial generalitites as these that 
many make their decisions. The chief racket now being 
worked is the export-trade racket, as expressed by Hon. 
James L. Slayden, member of the House Committee on Coin- 
age, Weights and Measures, at a recent hearing of that com- 
mittee: “If we do business in South America, we have got 
to do it on that system.” 

Before this audience it is superfluous to enlarge on this 
topic, as you gentlemen know that your products go to metric 
countries where no one knows, asks or cares anything about 
the units of measure to which they are made. You may, how- 
ever, be interested in some new facts that I take from the 
latest number of the “American Machinist.” Many are aware 
that shortly after the outbreak of the war the “American Ma- 
chinist” sent a representative to South America in the in- 
terests of American machine-tool builders. That representa- 
tive made a circuit of South America, spending 18 months at 
the task; and he returned with a census of the personnel and 
equipment of South American machine shops, of which there 
are more than most people believe. This census shows that 
of the machine tools in South America 39.3 per cent. are of 
American, 43.2 per cent. of English and the remaining 17.5 
per cent. of German, Belgian and French production, the total 
being 82.5 per cent. made to English and 17.5 per cent. to 
metric measure. We are always told that the countries of 
South America are solidly metric, the only exception being 
British Guiana. They have the markets of the world from 
which to buy, and no one in this audience will claim that 
German machine tools are not good tools. Nevertheless, these 
metric countries buy machine tools made to English meas- 
ures, in preference to those made to metric measures, in the 
ratio of nearly six to one. We have here in brief the con- 
temptible littleness of the export-trade argument. 

But how plausible the argument sounds! This nee 
Plausibility is characteristic of every claim made, and therein 
lies the danger. Yet prick these claims with See i 
and every one of them collapses like a soap bubble, just . 
this one. There is no reason whatever for the adoption of 7: 
System; there igs every reason for having as little to do mai 
it as possible. The facts are all against the system, hit 
they have been widely published. They are so conclusive t 7 
no one who knows anything worth knowing about the se 
ject can possibly favor the system. But does this oe - 
difference? Not the slightest. The metric party cae? 
ignores all we Say except when they add insult to a aK 
claim that our arguments have all been answered an 
difficulties shown to have no foundation. 

Of this I will give you a few examples, which are apes 
result of a search, but are simply expressions that pone 
under my eye during recent weeks when reading new etary 
literature, First, we have this choice example from Secr 
of Commerce Redfield: 


uch that 

Recent practical experience has Gisproved #0 ehat the 

has been written against it that I venture ition to repre- 

Bureau of Standards is now in an excellent per the question. 
sent the enlightened opinion on both sides 


“Metric 
Again, we have from Dr. Stratton’s report on the “Ae 
System in Export Trade”: n writer 
In the textile industry, for example, one outs ae metric 
not a manufacturer—speaks disparagingly 0 
System. anu: 
Of course, you will recognize that Dr. Stratton ais tot 
facturer and entitled to cast a slur upon anyone a way of 
More to the point, however, this is Dr. ween the 
brushing aside Mr. Dale's overwhelming facts industries of 
utter failure of the metric system in the textile ae from the 
metric Europe and the infinite harm that has ean Dr. Strat- 
attempt to introduce it. Again in the same repo 
ton says: meas 
Sonic well-meaning men have urged that, Engle uid be 
ures were working well enough and that ac a are using 


ne 
all but impossible. Yet the very Bon ore can be ask 
the metric system for their own profit. whole 


de our 
Again you see how easily be ee has “urged 
Case. Mr. Sharpe is a “well-meaning man 
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that a change would be all but impossible”: but he makes 
metric micrometers, gages, reamers and other tools for sale 
abroad, and he has thus shown that his difficulties are imagi- 
nary. Z 

Again we have from Dr. Stratton in a recent hearing be- 
fore the House Committee on Coinage, Weights and Meas- 
ures: 


The objection to it came largely through ignorance, and I 
will use that word irene kee mean pecple who are at 
hey would be very intelligent 


Here you have again the insufferable Phariseeism of these 
people. “ignorant” of your own business, but Dr. 
Stratton is all-wise. He knows your business and all others. 
And the man who Says this does not know factory measure- 
ments. He knows nothing of what this change means. 

But Dr. Stratton “remembers a series of very interesting 
hearings.” 


The situation is comic or tragic, according to the view- 
point. Another adverse fundamental condition that we have 
to fight arises from the misleading comparisons which are 
constantly made with our decimal currency. Did you ever 
make a table of our coins? 
it, as follows: 


5 cents make a nickel 

2 nickels make a dime 

2% dimes make a uarter 

2 quarters make a alf-dollar 
2 half-dollars make a dollar. 


In this table every denomination that can be divided by 
two without a remainder is 80 divided. As it appears on the 
ledger or invoice, our currency is purely decimal; but when 
we make coins for the actual measurement of values, we get 
as far from decimals as we can. There is no better {llustra- 
tion of the Hmitations and inadequacy of decimals. Be- 
cause we write it decimally, our currency is constantly made 
to serve as an argument for the metric system: and this argu- 
ment is as plausible and as hollow as all the rest. 

Finally, we have to recognize that the national Bureau of 
Standards, with an appropriation of $800,000 a year, is a 
@iant engine for the promulgation of the metric system. 


Two other resolutions were also passed, one dealing 
with time study and premiums and the other on co- 
operation for national defence. The first of these rexo- 


lutions reads: 


Whereas, There is now pending in Congress, House Bill 
8665, known as the Tavenner Bill, to regulate the method of 
directing the work of the Government employees, the ob- 
ject of which ts to prohibit at the Government arsenals what 
are known as time studies and premium payments, and 

Whereas, This association fully agrees with the facts and 
request set forth by the Hon. Newton D. Baker, Secretary of 
War, in a letter to the Speaker of the House of Representa- 
tives under date of Apr. 20, 1916, therefore be it 

Resolved, That this association notify the Committee on 
Military Affairs of its disapproval of said H. R. Bill 8665 and 
that our members do all in their power to help the defeat 
of this bill and to strengthen the hands of the Secretary of 
War. 

The second resolution follows: 


Whereas, The Naval Consulting Board composed of fore- 
most inventors and engineers has been created to assist the 
Government in the making of plans for national defense, 

Whereas, The couperation of the nation’s industries in 
achieving adequate defense undertakings is of the utmost 
importance to the country contemplating the vast supplies 
needed in time of national peril, and 

Whereas, The several engineering societies are codperat- 
ing to furnish an inventory of industries which may be 
available as sources of supply in time of the nation’s need, 
committees of engineering having been appointed in various 
states to direct the making of such an inventory, 

Be It Therefore Resolved, The Nationa] Metal Trades As- 
sociation In convention assembled heartily endorses the mak- 
ing of an inventory of industries as a most important feature 
in industrial Preparedness, which not only should result in a 
better knowledge of sources of supply for the Government, 
but also will assist our own members to a better realization 
of the possibilities of their own manufacturing plants, 
and be it 

Resolved, The several members of the association are 
urged to heartily codperate with their own state commit- 
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tees in furnishing desired information which will make the 
industria] inventory possible. 


The new officers are: W. H. Van Dervoort, president 
(Root & Van Dervoort Engineering Co.) ; George Mesta, 
first vice-president (Mesta Machine Co.) ; J. W. Higgins, 
second vice-president (Worcester Pressed Stee] Co.) ; 
F. C. Caldwell, treasurer (HU. W. Caldwell & Sons Co.) ; 
John D. Hibbard, commissioner ; Homer D. Sayre, sec- 
retary. The councilors for 1917 remain as before, except 
that Herbert H. Rice, the retiring president, replaces J. 
W. Higgins, the new second vice-president. The new 
councilors for two years are Theodore O, Vilter, Mil- 
waukee, Wis.; B. F. Tobin, Detroit, Mich. ; H. N. Covell, 
New York; Murray Shipley, Cincinnati, Ohio; R. H. 
Jeffrey, Columbus, Ohio; and H. B. Kennedy, New 
Haven, Conn. 


PERSONALS 


James E. Mills, formerly connected with Gilbert & Barker, 
has become gales manager for the Bellevue Industrial Fur- 
nace Co., Detroit, Mich. 

J. J. de Boxes has severed his connection with the Century 
Steel Co. in order to form the Apex Steel Corporation, 60 
Church St., New York, N. Y., of which he will be presi- 
dent. 

Paul Kendig, vice-president of the Seneca Falls Manu- 
facturing Co., Seneca Falls, N. Y., has resigned. Mr. Kendig 
will devote his entire time to other interests with which he 
has been connected. 

James P. Farrell, resigned his position as chief engineer 
of the Garrison Machine Works, Dayton, Ohio, to become as- 
sociated with the Dayton Stamping and Tool Co., Dayton, 
Ohio, in a similar capacity. 

W. B. Gardiner, until recently production superintendent 
of the Modern Tool Co., Erie, Penn., has Joined the Reming- 
ton Arms plant in Bridgeport where he will act in the capac- 
ity of chief inspector of the factory. 

W. L. Schellenbach, formerly chief engineer of the Lodge 
& Shipley Machine Tool Co., Cincinnati, Ohio, has estab- 
lished an office in the First National Bank Building, Cincin- 
nati, where he will practice consulting engineering, especially 
that covering machine design. 

Henry Cave, president of the Cave Welding and Manu- 
facturing Co., which has acted as the New England agency of 
the Davis-Bournonville Co. for many years, has become di- 
rectly connected with the latter company for which he will 
be In charge of the research department. 


<r enenneenetennas 
BUSINESS ITEMS 


The Bellevue Industrial Furnace Sp mpeny, Detroit, Mich- 
Igan, has acquired the Krentlhr Bros. buildings at 1318 Belle- 
vue Avenue. This gives them an additional floor space of 
6,000 sq.ft. 

M. A. Palmer Co., 469 Atlantic Ave., Boston, Mass., has 
just moved into larger quarters at this address, where they 
will handle tool steel, forgings and die blocks, crucible and 
Openhearth steels. 

The International Machine Tool Company, Indianapolis, 
Ind., has contracteed for the erection of an addition to their 
plant which will provide additional 15,000 sq.ft. in which new 
equipment will be installed. 


TRADE CATALOGS | 


“Peerless” 1916 all 


Circular. 
Illustrated. 


Henry Disston & Sons, Inc., Philadelphia, Penn. 


C. J. Jackson, Easton, Penn. 


steel stfety shaft hanger. 
Pamphlet. 


“Why a Saw Cuts.” Illustrated, 12 pp., 6x9 tn. 
Canton Foundry and Machine Co., Canton, Ohio. Catalog. 
Portable floor crane and hoist. Illustrated, 4x7% in. 


Link-Belt Co., Chicago, Il. Booklet No. 267. 
Material Indian File.” Illustrated, 24 pp., 34yx6% In. 


C Electric & Mfg. Co., Garwood, N. J. Bulletin No. 
102¢x" Type “IB” motors with commutating poles. IJllus- 


trated, 8 pp., 8x10% in. 


“Moving 
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Prices--Materials and Supplies 
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IRON AND STEEL 


Pig Iron—Quotations were current as follows at the points 
and dates indicated: 


One One 

Apr. 28, Month Year 

OG Ago Ago 

No. 2 Southern Foundry, Birmin ham.$15.00 $15.00 9.50 
No. 2 X Northern Foundry, New York. 20.75 20.50 4.25 
No. 2 Northern Foundry, Chicago..... 19.00 19.00 13.00 
Bessemer, Pittsburgh ..........,../77 21.95 21.95 14.55 
Basic, Pittsburgh ........00, 2, 00077 18.95 19.20 13.45 
0. 2X, Philadelphia... 0122272 00t° 20.50 20.25 14.25 
No. 2, Valley............7 2720077 veces 18.50 18.50 12.75 
No. 2, Southern Cincinnati........ esee 17.90 17.90 12.40 
Basic, Eastern Penns Ivania......... 20.50 20.00 13.25 
Gray forge, Pittsburgh........,72777° 18.70 18.45 13.45 


Steel Shapes—The following base prices in cents per pound 
are for angles 3 in. by % dn. and larger and tees 3 in. and 
larger from jobbers’ ware ouse at the places named: 


r——New York——_, 
One One 
epi ae: Month Year Cleve- Chi- 


Ago Ago land cago 
Steel angles, base.......... 3.25 3.10 1.85 3.25 3.10 
Steel T’s, base..../.22777°° 3.30 3.15 1.90 3.25 3.10 
Machinery steel (bessemer) 3.25 3.10 1.80 3.25 3.10 
Steel Sheets—The following are the prices in cents per 

pound from jobbers’ warehouse at the places named: 

7—— New York 
One One 

Apr. 28, Month Year Cleve- Chi- 
1916 Ago Ago land cago 
No. 28 black............ 3.65 3.50 2.60 3.20 3.20 
No. 26 black....../°°°7° 3.55 3.40 2.50 3.10 3.10 
Nos. 22 and 24 black.... 3.50 3.35 2.45 3.05 3.05 
Nos. 18 and 20 black.... 3.45 3.30 2.40 3.00 3.00 
No. 16 blue annealed.... 4.45 4.30 2.35 3.70 3.60 
No. 14 blue annealed.... 4.40 4,20 2.25 3.60 3.50 
No. 12 blue annealed.... 4.30 4.15 2.20 3.50 3.45 
No. 28 galvanized..._ 1". 5.65 5.65 4.00 5.50 5.50 
No. 26 galvanized... °°: 5.35 5.35 3.75 5.20 5.20 
No. 24 galvanized... 1" " 5.20 5.20 , 3.55 5.05 5.05 


in discounts ropetner with the net prices in cents per foot for 
carload lots f.o.b. m 
7-——Black——_, r—~Galvanized 
Apr. 28, One Apr. 28, One. 
916 Yr. Ago 916 r. Ago 
% to 2 In. steel butt welded 70% 80% 524%% 69%% 
2% to 6 in. steel lap welded. 68% 19% 43% & site 
Diameter, In. 
a ee rn 3.45 2.30 5.46 3.51 
1 Cee eee eenesne Cee ean enease 5.10 3.40 8.08 5.19 
if Coes eeevnese eevee eee ee eo. 6.90 4.60 e 10.93 7.02 
ee fa Waks Iara Siew bo Were 8.25 5.50 13.06 8.39 
2 $0 (OW WA Eat ase 8086 4 ae ap ies 11.10 7.40 17.58 11.29 
2% Louk, Pat ce we : Weed wits 18.72 12.29 30.13 18.43 
G2 WaOeWh eee a can roads 24.48 16.07 39.40 24.10 
4 POSS Se ety Dae aa A: 34.88 22.89 56.14 34.34 
Bs ge beck CM ala Re Bah Acar eg te gh we oh a 47.36 31.08 76.22 46.62 
Or pede as tence 62.44 40.32 98.88 60.48 
From New York stock the following discounts hold: 
ve re Black Galvanized 
to n. steel lap welded..........,.. 61 6 
% to 3 In. steel butt welded. .../°/°° ae 6400 ie 


Malleable fittings, Class B and C, 
B4% at 30 


from N Y 
and 5% from lst price. ew York stock 


Cast iron, standard sizes, 


Bar Iron—Priceg are as follo 
herons macs ws in cents per pound at 
“Apr. 28, One Month 
Pittsb h il -S oe 
sburgh, mill ....., ee eRe aren tele exese ig 
arehouse, New FOU Are tavcce eidus ret eh 
Warehouse, Cleveland ... "°° ree eon 3.25 3.25 
arehouse, Chicago ,,‘°° eatin seeee 3.10 3.10 


Yom Steel sells at $3.25 per 100 Ib. from warehouse, New 


Cold Drawn Steel Shafting—From warehouse to 
requiring fair-size lots, the folowing quotations holden’ ® 


On t 
New York © Month Ago 


cl aC deren Goan: List price Plus 20% List rice plus 10°% 
Gieveland ONS Wien WaerBis ee List price plus 20% List price blue 20% 
OBO eek es yore gers ce. List price Plus 10% List price 


Swedish (Norw Iron— 
follows f.0.b. places namen, rs material per 100 1b. sells as 


r-——— New York —, 
Today One Year Ago 


$5.50 $3.75 @ 4.00 Chicago... 
In cofls an advance of 50c. ig usually charged. 


High Speed Tool Stee! cortaini 
Bells as follows Per pound in New vere ae OTS tungsten 


seat ere eee $3.00 


$4.25 


METALS 


Miscellaneous Metalz—The present quotations in cents per 
pound, with a comparison of practica ly a month and year 
ago, are as follows: 

ce aah York —__, 


ne One 
ADE: 28, Month Year 
916 Ago Ago 
Copper, electrolytic (carload lots) *30.50 27.00 19.00 
DIN. aaamcpaaies cog: g Caw awe eee 0.00 49.00 41.00 
tO 7:1 a PANES She atin wil wi 7.50 8.50 4.20 
Spelter ............. eaiaiets seeeee 18.12% 17.62% = 14.00 
ST. LOUIS 
PiOB Ol eit: late oie dipath tae cadence cies 7.37 8.40 
BVCMGR Cia wiGuineee yee 18.00 17.50 


*Quotations are nominal as follows: Delivery May and June, 
30c.; July, 29%Ke.; August, 29¢.; September, 28% c. 
At the places named, the following prices in cents per 
pound prevail: 
c—— New York ——__, 


One One 
Apr. 28, Month Year Cleve- Chi- 
1916 Ago Ago land cago 
Copper sheets, base..... 36.50 35.50 24.00 37.50 36.00 
ONS Je eae setinipod Bdise. 2a ade 36.50 35.50 20.00 34.50 36.56 
Brass rods, base....__"" 44.00 37.50 20.25 36.00 38.00 
Tass pipe, base........ 44.50 41.50 21.00 43.00 46.00 
Brass sheets .....//°°"° 43.00 37.50 20.50 36.00 33.00 
LOEB) i aieak ec cwis be cccs 30.75 30.75 20.00 $5.50 35.50 
Old Metals—The following are the dealers’ purchasing 


rices in cents er pound: 
, oer oe r—New yor r—Cleveland— 


ne One 
Apr. 28, Month Apr. 28, Month 
16 


19 Ago 1916 = Ago 
Copper, heavy and crucible... 25.00 23.00 25.00 22.00 
Copper’ heavy and wire....., 24.50 22.00 24.00 a 
Copper, light and bottoms.... 22.00 19.00 24.00 aN 
ead, eavy ee eecsveve ene een vae . 6.00 6.00 7.00 s 
ead, tea 1... .! Delarateae ge 5.50 5.50 6.00 oH 
Brass, heavy ....17 2) 7°°°7° 14.50 14.00 20.00 a 
Brass, light na beded cane meee teen ee es 
O. owr 8 15. 5 
inc spared fetid cand ne’ 13-00 13.00 = 16.00 14.50 
Monel Metal—The following are the prices in cents pet 
bound for mill lengths 8 ft. and over: ens That 
2,000 
“T° ea Lb. 500Lb. 500Lb. 


ofa Size ofa Size ofa Size ofaSize ofa Size 


Size, In. and Over and Over and Over and Over and Over 
Rounds—S uares 
to ys..... 31.50 32.00 32.50 33.00 in 
ay eee ee 
fe] *oeene . . ° © 
ra io 2%..... 31.75 32.25 32.76 33.25 36.25 
ounds 
3 to 3%..... 32.50 33.00 33.50 36.00 37.00 
a ee a tteeeeeees 32.50 33.00 33.50 36.00 37.00 
ounds 5 
‘ 3% to 318..... 32.25 32.75 33.25 35.75 36.7 
uares 
nawt te Ke) 25 32.75 33.25 35.75 86.75 
ou ua 
a toa eee rey 33.50 36.00 36.50 375 
5 to 64}... 36.00 36.50 37.00 34.50 HH 
36.50 37.00 37.50 38.00 aH 
Flats ........ .-. 32.50 33.00 33.50 36. 
in, thick. 


Flats not rolled wider than 6 tn. or less ego - 

i exagon bars 2c. per lb. over corresponding . 
rods. 1 

For cutting to any specified length not shorter than 
add lc. per Ib. d at works. 
The scrap allowance is 18c. per lb. delivere 


ted in 
Antimony—Chinese and Japanese branet are quo 
cents per pound for spot delivery, duty paid: 


f round 


Apr. 28,1916 One —_ As? 
New York ................... 39.00 $00 
Cleveland ....00 000000 iittt! ‘ 50.00 44.75 


Chicago ha ee 


nts per 
Copper Bars from warehouse sell as follows in ce : 
pound: Apr. 28,1916 One Month Ag 


42.00 40.00 


New York .. Sis 39.00 


Cleveland... Wedgeeve cere: . BESO 38.00 
2217 a dln a ty waters cents pet 
Babbitt Metal—Quotations are as tollows in 
pound from Warehouse at the places named: Chicago 
New York cee 58.00 60.00 
Best grade .............. 60.00 @65.00 58. 9 “00.30.00 
Somirercie Reet aah ate. . 30.00@35.00 22.00 25 


lots) 
16 ox. (large. 
Copper Sheetsa—In New York hot rolled fer add Ic. 
base per Ib. fg 36.50c.; cold rolled 14 02. and ae and under: 
polished takes le. per sq.ft. extra for 20-in. w 
Over 20 in., 2c. 
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SHOP SUPPLIES 


Nuts—From warehouses at the Places named, on fair sized 
orders the following amount is deducted from Hest: 


r—-New York—, r— Cleveland — r—Chicago—, 
ne One One 
Apr. 28, Month Apr. 28, Month a oe 28, Month 
1916 Ago 1916 Ago 916 Ago 
Hot pressed 
Square ......, $2.50 $3.00 $3.25 $3.75 $3.25 $3.70 


hexagon ..... 2.50 3.20 3.50 3.75 3.25 3.80 
Cold punched 

square ...., -- 2.00 3.00 3.00 3.00 3.00 3.50 
Cold punched 

hexagon ..... 2.50 3.75 3.50 3.75 3.50 ™ 4.25 


, Semifinished nuts sell at the following discounts from list 
price: 

New York... 50-10% Cleveland... 65-10% Chicago... 70% 
«ce Boltsa—From warehouses at the Places named the 


Carria 
following discounts from list price are in effect: 


New York Cleveland Chicago 
DY OA cine dais deuce 45and5% 60 and5% 60and 5% 
rger and longer.....: we 85% 50 and 5% 50% 


At this rate the net prices are as follows: 

Length, -—New York—, -——Cleveland——, r——Chicago—~ 
In. 14 % % % Me % % % % 
1% .... $0.53 ee --- $0.38 ea «+. $0.38 ee eas 
2 re .o8 Mons ee 42 eats ous ae ecgte 
2% .. -53 $2.12 $5.53 -46 $1.64 $4.04 -46 $1.63 $4.25 
3 bat -68 2.30 5.85 -50 1.67 4,98 -50 1.77 4.50 
3% 2... 73 2.48 6.18 54 1.81 4.52 54 1.91 4.75 


Machine Bolts—From warehouses at the Places named the 
following discounts hold: 


New York Cleveland Chicago 
% by 4 in. and smaller... 50% 65% 60 and 10% 
rger and longer up to 1 
in. by 30 in... so... 40% 50and15% 50 and 10% 


At this rate the net prices per 100 follow: 


Length New York r-——Cleveland r——Chicago—, 
In. Ube aires carr, nt ie ae 

2 -+e- $0.89 $2.32 $9.60 $0.63 $1.64 $6.80 $0.64 $1.74 $7.20 

2% 2.8. -93 2.48 10.14 .65 1.75 7.19 67 1.85 7.60 


3 «sae -97 2.63 10.68 68 1.87 7.57 .70 1.97 8.00 
3% .... 1.01 2.79 11.22 71 061.98 7,95 73 2.08 8.40 


Wrought Washersa—From warehouses at the places named 
the following amount {is deducted from list price: 


New York.... $4.00 Cleveland.... $6.00 Chicago.... $6.30 
At this rate, the net prices follows: 
Diameter, In. New York Cleveland Chicago 


fs ee eee Be ar a a ee $10.00 $8.00 $7.70 

, a $.20 6.20 5.90 

% hr oene 7.40 5.40 5.10 
1 5 Wa Wie ibe Sigg Woag 9 is . 6.50 4.50 4.20 
1\y re ee ee Wass 5.70 3.80 3.50 
ae ee i ORR Ah wae waa 5.20 3.40 3.10 
UE eat avadin an 5.10 3.30 3.00 
POG | aM udhca Seine stra cathe a. se 5.09 3.20 2.90 
2, 2%, 2, Cee ates Riadhe gah as 5.00 3.10 2.80 
BBM ie Grae Sid Bee Bing! salle ge an ek 5.00 3.00 2.70 
BEE SMG an elrok Sand <4 ges gs dele car aie 5.20 3.00 2.90 
Be ARAN iody es nies ee 5.50 3.20 3.20 


low 
New York.... $2.50 Cleveland.... $2.00 Chicago.... $2.00 


Rivets—The following quotations are allowed for fair sized 
Orders from warehouse: 


For cast-iron washers the base price per 100 Ib. ts as fol- 
8: 


New York Cleveland Chicago 
Steel 7; and smaller.......... ~ 45% 60—10% 52147 
Pied vac 4505 60—100: 521, cf, 


Button heads %. %, 1 In. diameter by 2 in. to 5 in. sell as 


Ne wYork.... $5.25 Cleveland.... $3.60 


Cone heads, same sizes: 
New York.... $5.35 Cleveland.... $3.70 Chicago.... $3.60 


For the following sizes, the extras over the above prices 
In cents per 100 1b. are as follows: 


Chicago.... $3.50 


1% to 1% In. long, all diameters.................. $0.25 
fe in. diameter oo 0....0.0.. Geckos 0, eecetetetest ve 0.15 
a AM) CIMINCUER thos kes we cae one 66e Rew aes 0.50 
loin. long and SNOPOP. is hoe oe dn Se Yel ereeie 6 ceenelome 0.50 
Longer than 5 In..... 02 litt! ete Naat eciia ve we whan pie oe 0.25 
Ct ae a siege as ue eaemou ne eee 0.50 
Countersunk heads ..1 27° a ates ees ore bee, see tene erate atein 0.50 


Copper Rivets and Burs sell at the following rate for orders 
100 lb. and Over: 


Rivets Burs 
Cleveland ....... eeacs List price List price 
“hieago ...., Shela eee weeny List price List price 
New York ......,./7! 20% from list price List price 


Naila—Wire nails f.o.b. Pittsburgh sell at $2.40: galvanized, 
l in. and longer, $4.40, and shorter, $4.90. These Beces are to 
regular customers and delivery is made at the mill's conveni- 
ence. From warehouse wire and cut nails sell as follows: 


GUC Aehad nabwae inet cae c, 2.90 2.85 2.70 


Bolt Ends—Fair-sized orders of bolt ends with hot-pressed 
nuts, from warehouses at the places named, sell at the fol- 
lowing discount from Hist price: 


New York.. 4067 Cleveland... 50—5% 


Chicago.. 50—10% 
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Seamless Drawn Tubing—The base Price in cents per pound 
from warehouse is ag follows: 


New York Cleveland Chicago 

Brass ... ee ee ee 42.50 45.50 42.00 

Copper ..... PO Sea ats ore a 45.00 44.50 43.00 
er da immediate stock shipment the following quotations 
7 Copper—____ 77———— Brass —_, 

7—New tors r-New York—, 
ne ne 

Apr. 28, Year Cleve- Apr. 28, Year Cleve- 

Diameter, In. 916 Ago land 916 Ago land 
% to 2%..... 48.00 45.50 44.50 45.50 43.50 45.50 
: a ree ree - 48.00 45.50 44.50 45.50 43.50 45.50 
8% ..., ‘. 49.00 46.50 44.50 46.50 45.00 45.50 
oh wade 50.00 47.50 45.50 47.50 46.00 46.50 
Be Sick ve 52.00 49.50 47.50 49.50 48.00 48.50 
De ae aig eek 54.00 51.50 49.50 51.50 50.00 50.50 
Beis is 55.00 52.50 51.50 52.50 51.00 52.50 
ae Sete ase ay 57.00 54.50 51.50 54.50 53.00 52.00 
8 ceases eee 59.00 56.50 55.50 56.50 55.10 56.50 


Welding Material (Swedish )—Prices are as follows in 
cents per pound f.c.b. New York: 


Welding Wire Cast-Iron Welding Rods 


» 4, ow %, ss, ---. 850 y by 19 itn. long....... 22.00 
re. 8, ¢, and No’ 1 cae 925 3 by 12 In long. ../.7” 26.00 
Me anaes Pane 10.00 4 by 19 in. lone. 227272 36:08 
ols eer bes Semen ice % by 21 tn. long....... 20.00 
No. 18. OE ee 14:00 Vanadium Wire in Coils or 
No. 20 2. it 16.00 ticks 

’ 

specie! Welding Steel’ (Mt 7p 00+#hs soc sade ie 00 
Sey ror mained 33.00 % tt Vivecaiog. 1406 
Miein snag ce one SOOO! hires wig orca cr a aon 
Ye 9a 8 We alee a HES as 28.00 & ana larger........... 11.00 


Tin Platers—The following prices are in effect from Wware- 
houses at the places named: 


New York—, r—~ Cleveland —~ -— Chicago —_ 
ne ne One 
Apr. 28, Month a 28, Month Bie 2 28, Month 
Ago 916 916 A 


1916 Ago gO 
Coke tin j late, 14x20: 
100 lb. ........ $6.00 $5.00 $5.40 $4.87% $5.60 $4.75 
I. C. 107 lb... 6.15 6.15 6.55 5.05 5.76 4.90 
Terne plate, 20x28: 
Base Net Coat- 
Wet. Wet. ing 
100 Ib. 200 8 $10.00 $9.00 $9.10 $8.60 $8.90 $8.30 
) or On 214 8 10.30 9.30 9.35 8.90 9.25 8.80 
qT. X. 270 8 12.30 11.30 11.60 11.10 11.40 10.55 
| a 218 12 12.00 12.00 10.50 10.10 10.75 10.30 
I. Cc, 221 15 13.00 13.00 10.50 10.90 11.60 11.25 
EC, 226 20 13.50 13.50 12.50 12.20 12.50 12 05 
I.c. 231 25 14.25 14.25 13.50 13.40 13.75 13.30 
I. c. 236 30 15.50 15.50 14.50 12.40 14.75 14.30 
I. Cc. 241 17.00 17.00 15.75 15.60 15.85 16.25 
On 246 40 19.00 19.00 16.75 16.60 17.10 16.55 


Coke—The following are prices per net ton at ovens, Con- 
nellsville, and cover the past four weeks: 
Apr. 8 Apr. 15 Apr. 22 


Prompt furnace $2.75 @3.00 eee oe $3.00 $2.25 
Prompt foundry 3.75 3.75@4.00 3.75@4.00 3.75 


Apr. 29 


Sponge Clotha Wiping Towels) sel] as follows per dozen: 
16x18 in., 30c.; 18x20 in., S5c.: 18x22 in., 38¢. 


Cotton Waste—The following Prices are in cents per pound: 


New York Cleveland Chicago 
White ....... teeeeeess 11.00@13.00 11.00@14.00 11.00@13.59 
Colored mixed .......- 8.00@10.00 7.50@ 11.00 $.00@10.5y 
Sai Soda sells as follows per 100 Ib.: 
New York.............. $1.90 Cleveland.............. $2.25 
Chicago.............. $1.90 


Roll Sulphur in 360-\b. bbl. sells as follows per 100 lb, 
New York.... $2.25 Cleveland.... $2.75 Chicago.... $2.85 


Foundry and Fire Clay in New York sells at $2 per lot of 
300 lb. This does not include delivery charges. 


Zine Sheetn—The following prices in cents per pound pre- 
vall: 


Carload lots, f.o.b. mill........ Foe e errr eceenencecees 25.00 
New York Cleveland Chicago 
WOR) Sar ceiidaie oe swans 26.00 26.00 26.50 
Brann NOUS) ocsn es eek oe oe, 26.50 26.50 27.00 


Linseed Oil—These prices are per gallon: 
New York Cleveland Chicago 


ER idles pee es $0.81 $0.80 $0.83 
Labels ae ee ee re ae 91 -90 91 


Boiled, it is 1c. per gal. higher, 


White and Red Lead, in cents per pound, sell as follows: 
7-—— Red c—— White~— 
Dry  InOil Dry and In oll 


“lb. kew ........... ere 10.50 11.00 10.50 
300 aoe kegs..... eek 10.75 11.25 10.75 
1214 -]b. ae see mates, 11.00 11.50 11.00 
1- to 5-Ib. cans... 11227557" rf 12.50 12.50 12.50 


i 
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New and Enlarged Shops 


sleithy eh ay Soo of gh fe Peer ETE TP TLE ee Pee PEE 


If you are in need of machinery or supplies, the first thing to do is to consult the Buying 
Section. If you cannot find just what you want, send us particulars, and we will be 
glad to publish it free of cost, thus putting you im touch with reliable manufacturers. 


METAL WORKING 


NEW ENGLAND STATES 


The contract has been awarded for the construction of a 
l-story, 85x125-ft. garage for M. J. Gallagher, Arlington, 
Mass. Estimated cost, $19,000. ; 


Plans are being prepared for the construction of a 1- 
story, 65x165-ft. garage for Arthur G. Jones, 568 Columbia 
Rd.,, Boston, Mass. Estimated cost, $35,000. 


The contract has been awarded for the construction of an 
addition to the garage of the St. Joseph's Parochial School at 
Brighton, Boston, ass. Estimated cost, $10,000. 


William Johnson has purchased a site on Ashland St., 
North Adams, Mass., and plans to construct a foundry and 
machine shop. 


The contract has been awarded for an addition to the 
peunary of the Davis & Furber Machine Co., North Andover, 
ass. 


A. J. Booth plans to construct a 1-story, 55x107-ft. addition 
to its garage on Richmond Ave., Worcester, Mass. 


The contract has been awarded for the construction of an 
podttion to the plant of the American Chain Co., Bridgeport, 
onn. 


The contract has been awarded for the construction of a 
factory for the American Graphophone Co., Bridgeport, Conn. 


Plans are being prepared for the construction of a plant 
a Bridgeport, Conn., for the Canadian Car and Foundry 
oO. 


The contract has been awarded for the construction of a 
l-story, 50x160-ft. gare e at New Haven, Conn., for the 
Beecher Realty Co., 831 Chapel St. Estimated cost, $20,000. 


The contract has been awarded for the construction of an 
addition to the Winchester Ave. forge shop and for a new 
forge shop for the Winchester Repeating Arms Co., New 
Haven, Conn. : 


The contract has been awarded for the construction of a 
1-story, 40x80-ft. garage for A. B. Collins, 569 Bank St., New 
London, Conn. stimated cost, $15,000. 


The Connecticut Brass Co. has awarded the contract for 
the construction of a 1-story, 38x140-ft. and 38x40-ft. addition 
to its plant at West Cheshire, Conn. Estimated cost, $10,000. 
Noted Apr. 13. 


MIDDLE ATLANTIC STATES 


The contract has been awarded for the construction of a 
l-story eat ee building at Colonie, N. Y., for the 
Ludlum Steel Spring Co. : 


The Buffalo Bolt Co., Ironton, N. Y., plans to construct an 
addition to {ts plant. 


A_2-story factory is being constructed at Stewart Ave. 
and Harrison Pl., New York, N. Y. (Borough of Brooklyn), by 
the Peelle Co., manufacturer of fire doors and elevator safety 
appliances. 


The Rochester Stamping Co., manufacturer of tinware, 
oe N. Y., is building an addition to its plant on Roches- 
er Ave. 


The contract has been awarded for the construction of a 
l-story factory addition for the Syracuse Chilled Die and 
Casting Co., 209 Sunset Ave., Syracuse, N. Y. 


The contract will soon be awarded for the construction 
of an addition to the turbine building of the Kerr Turbine Co., 
Wellsville, N. Y., manufacturer of machinery. 


Plans are being prepared by Carl I. Goldberg, Arch., 437 
Broadway, Bayonne, N. J., for a 3-stor garage for Cohen & 
Grimsky, Bayonne. Estimated cost, $15,000. 


The Pathe Freres Phonograph Co., Belleville, N. J. {11 
build an addition to fts plant. ” , nee 


The Canadian Car and Foundry Co. plans to construct 
several additions to its plant at Kingsland, N. J. 


John F. Schrink & Son, Newark, N. J., manufacturer of 
jewelry, will build a 3-story addition to its plant on Emmet St. 


Thomas A. Edison, Inc., Silver Lake, N. J. lans to con- 
struct an addition to its storage-battery plant. 7 


Plans have been prepared for an i 
Garage, Trenton, N. J. y addition to the Brock 


The contract has been awarded for the construction of a 
service building on South Cameron St. near Mulberry St., 


Harrisburg, Penn., for the Keystone M 
Market St., Harrisburg. : otor Car Co., 10th and 


Press reports state that the Clarke Can Co., manufacturer 
of druggists tinware, 1012 Passyunk Ave., Philadelphia, Penn., 
Plans to enlarge its plant and install new machinery. 


The Gomery-Schwarz Motor Car Co., Philadelphia, P 
Lb having plans prepared 2 Charles E. Ocischincer, Teh 
hiladelphia, for a 1 -story building at Broad and Cherry St. 


The Arsenal Garage Co., Pittsburgh, Penn., will build a 


2-story garage and machi 
TJ an oon ne shop. Estimated cost, $15,490. 
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The contract has been awarded for an addition to the 
plant of the Carpenter Steel Co., Reading, Penn. Estimated 
cost, $50,000. Noted Mar. 9. 


The Klauden-Welson Dyein Machine Co., Amsterdam. 
N. Y., is establishing a new plant for the manufacture of 
special dyeing machinery at Yardley, Penn. 


The Delaware Motor Sales Co., Wilmington, Del. is having 
revised plans prepared by L. W. Crawford, Arch., Odd Fellows 
Bldg., for a 2-story auto service station. 


J. W. Lee, 322 Pennsylvania Ave., N. W., Washington, D.C. 
Plans to construct a 2-story garage. Estimated cost. $10,000. 


SOUTHERN STATES 


The Pulaski Foundry. and Machine Co., Pulaski, Va. 
pe cently incorporated will construct a foundry and machine 
shop. . 

The Wheeling Mold and Foundry Co., Wheeling, W. Va 
plans to enlarge its plant in the east end. 


The Seaboard Air Line Ry., Atlanta, Ga., has awarded the 
contract for improving its shops and yards at Howell, Gs 
W. D. Faucette, Norfolk, Va., is Ch. Engr. Noted Apr. 37. 


The Memphis Overland Co., Memphis, Tenn., plans to 
construct a garage and service building. Estimated cost 
$40,000. G. M. Shaw & Co., Memphis, Arch. 


The National Foundry and Machine Co., Loulsville, Ky. 
will build a factory at 1408 West Main St. 


MIDDLE WEST 


Work will soon be started on the construction of a 2-story 
factory at Bellefontaine, Ohio, for Allle J. Miller, manufac 
turer of automobile bodies. 


The contract has been awarded for the construction of a 
6-story, 50x80-ft. factory at Cincinnati, Ohio, for the American 
Diamalt Co. Estimated cost, $25,000. Noted Mar. 23. 


The Barrett Manufacturing Co., manufacturer of 100 
materials, luminating Bldg., Cleveland, Ohio, has eva 
the contract for the construction of a 2-story add a Tan * 
plant at Willey and Walworth Ave., Cleveland. Note . 


East 
The Gravity Carburetor Co. has purchased a site at 

BOE and Perkins St., Cleveland, Ohio, and plans to constrict 
a factory. 


ition to 
The Ferry Cap and Screw Co. will construct an add 
its plant at 214) Scranton Rd., Cleveland, Ohio. Estimated 
cost, $4,000. at's 


The contract has been awarded for the construction 
reinforced-concrete factory at East 49th St. and auc Ave. 
Cleveland, Ohio, for the National Telephone Supply ©° 
mated cost, $50,000. 


leveland, 
The S. F. K. Steel Barrel Co.. 7980 Jones Rd. C 
Ohio, will build a 2-story, 64x96-ft. factory at Cleveland. 


41 

The Standard O!1 Co. will construct a garage at ¥ 
Broadway, Cleveland, Ohio. he U. 8 Cast to 
Fire, Apr. 24, damaged the factory of the U. 000. 
Pipe Co. on West Goodale Ate., Columbus, Ohio. Loss, 1 


Work will soon be started on the construct 
4-story, 64x384-ft. factory at the Miami Chapel Re 
Cleveland, Cincinnati, Chicago & St. Louis ‘dy’ Co. 
Ohio, Cincinnati post office, for the Dayton Body gaol 
‘ The contract has been awarded for the construc’ mw 
1-story, 114x200-ft. addition to the plant of tncinnat! post 
Castings Co., Tennessee Ave., Elmwood, Ohio, 
office. Noted Dec. 9 fa plant at 

Work will soon be started on the construction Youngstowa 
Girard, Ohio, for the Carnegie Steel Co. 


Thomas McDonald is Dist. Supt. Noted Dec. 23. at a stor 
Plans are being prepared for the construction South Union 


50x200-ft. garage for J. H. Blattenberg, M. D. 
St.. Lima, Ohio. Estimated cost, $25,000. truction of & 
The contract has been awarded for the vse Estimated 
earaee at Tima, Ohio, for E. G. Leist, Kempton. 
cost, ’ . e Four: 
Fire recently destroyed the foundry of the Buckey 
dry Co. at Overpeck, Ohio. I.0ss, $26,000. of a 28t0r: 
Rids will soon ba received for the construction St, Zanes: 
60x130-ft. garage for C. N. Harvey, Main rad Nov. 11 8® 
viltey Ohio: Estimated cost, $18,000. Note ie 
pr. . jon 0 
The contract has been awarded for the gonetrig® jonns02 
2-story, 50x160-ft. garage at Garrett, Ind. one ‘ 
& Son. Estimated cost, $10,000. Noted Mar. truction of a8 
The contract has been awarded for the coring Machine Co 
addition to the plant of the United States Slic 
on Larson St., La Porte, Ind. man 
The Maxwell Newcastle Manufacturing Con mits 
of automobile parts, will build an addition 
Newcastle, Ind. nm, plans t 
The Rich Twist Drill Co., Chicago, 1. 
a factory at Battle Creek, Mich. AEG. maied cost 
The Saranac Machine Works plans to const: 
to its plant at Benton Harbor, Mich. 


je 


facture! 
‘plant al 


May 4, 1916 


The Crescent Brass and Pin Co., 1150 Trumbull Ave., 
petrol Mich., plans to construct an addition to its plant at 
etroit. 


The Detroit Vapor Stove Co., 407 Franklin St., Detroit, 
Mich., has awarded the contract for the construction of a 
2-story, 72x700-ft. factory at Detroit. Noted Mar. 23. 


Plans have been prepared for the construction of a 2-story, 
50x200-ft. factory at Grand Rapids, Mich., for the Grand 
Rapids Blow Pipe and Dust Arrester Co. Noted Apr. 27. 


The Homer Furnace Co. is constructing an addition to its 
foundry at Homer, Mich. Noted Jan. 6 


The Lane Motor Truck Co. is constructing a factory at 
Kalamazoo, Mich. M. H. Lane ifs interested. oted Mar. 23. 


F. B. Hubbell will rebuild the roller mills at Milford, Mich., 
recently destroyed by fire. 


The contract has been awarded for the construction of a 
l-story, 168x272-ft. plant at Argo, Tll.. for the Elgin Motor 
Car Corporation. Estimated cost, $50,000. Noted Mar. 9 


The Christopher Motor Co., 2310 Sheffield Ave., Chicago, IIL, 
has awarded the contract for the construction of a 50x100-ft. 
addition to its plant at Chicago. Estimated cost, $20,000. 


The Continental Bolt and Iron Co. will construct an addi- 
tion to its plant at 2235 West 43d St., Chicago, I. 


Robert M. Fair has awarded the contract for the construc- 
tion of a 3-story, 80x180-ft. auto service station at Chicago, 
lil. Estimated cost, $100,000. 


The Gage Structural Steel Co. has awarded the contract 
for the construction of a 1- and 2-story factory at 3125 Hoyne 
Ave., Chicago, Ill. Estimated cost, $20,000. 


The Lasker Tron Works, 2830 South Ashland Ave., Chicago, 
1Tll., plans to construct a factory at 3201 South Lincoln By. 
Chicago. Estimated cost, $25,000. 


The North Shore Fireproof Storage Co. will build a repair 
shop and garage at Chicago, J11. 


F. W. Williams, 2525 West Taylor St., Chicago, IIL, will 
construct a 3-story brick factory at Chicago for the manufac- 
ture of metal specialties. Estimated cost, $15,000. 


The Holt Manufacturing Co., manufacturer of traction 
engines, contemplates constructing a 110x180-ft. addition to 
its plant at Peorla, IIt. 


Plans are being prepared for the construction of a plant at 
Peoria, Ill., for the Keystone Steel and Wire Co. Estimated 
cost, $1,750,000. 


The Bradford Supply Co. plans to construct a machine shop 
at Robinson, I). 


The P. B. Yates Machine Co., formerly the Berlin Machine 
Works. has awarded the contract for the construction of a 
two-story, 265x283-ft. machine shop at Beloit, Wis. Noted 
Jan. 27 and Feb. 3. 


The contract ahs been awarded for the construction of a 
garage at Merton, Wis., for the Merton Dairy Products Co. 
Noted Apr. 27. 


The contract has been awarded for the construction of a 
garage and repair shop for the Magnetic Realty Co. at 525 
Jefferson St., Milwaukee, Wis. Estimated cost, $25,000. 


WEST OF THE MISSISSIPPI 


The Russel! Grader Manufacturing Co., Minneapolis, Minn. 
manufacturer of road machinery, is having plans prepared 
for an addition to its plant. 


The Northwestern Shot and Lead Co., 90 Fairfleld Ave., 8t. 
Paul, Minn., plans to construct an addition to its plant. Esti- 
mated cost, $15,000. 


The contract has been awarded for an addition to the car- 
repair shops of the Atchison, Topeka & Santa Fé Ry. at 
Argentine, Kan. Estimated cost, $31,100. Noted Nov. 18, 


The contract has been awarded for the construction of an 
a to the plant of the Montana Auto Supply Co., Dillon, 
on 


A plant for the manufacture of automatic automobile 
signaling devices will be equipped at Kansas City, Mo., by the 
Signalite Manufacturing Co., recently incorporated. W. M. 
Farr is interested. 


Cc. F. Sands. Kirkaville, Mo., has awarded the contract for 
a 2-story garage. Estimated coat, 315.000. Noted Apr. 6. 


The St. Louis, Iron Mountain and Southern Ry. plans to 
construct a repair shop and engine house at Texarkana, Ark. 
E. A. Hadley, St. Louls, Mo., Ch. Engr. 


The Midland Valley Rallroad Co. has awarded the contract 
for the reconstruction of {ts machine shops at Muskogee, 
Okla. Estimated cost, $160,000. Noted Feb. 24 and Mar. 2. 


WESTERN STATES 


The Rosalia Auto Co. plans to construct an addition to 
its garage and machine shop at Rosalia, Wash. 


The Oregon Citv Tron Works plans to improve its plant 
at Portland, Ore. Estimated cost, $19,000. 


The Standard Gas Engine Co.. 1 California St.. San Fran- 
cisco, Calif... plans to enlarge Its plant at Oakland, Calif. 
Estimated cost, $200,000. 


A. A. Gamble plans to construct an addition to its garage 
Ta machine shop on 7th St., Riverside, Calif. Estimated cost, 
10,000. 


The Joseph TD. Bell Co. recently incorporated, plans to 


construct a factory at 264 7th St., San Francisco, Calif., for 
the manufacture of wall beds. 


The Smith Aviation Co.. Los Angeles, Calif., contemplates 
oe an aé¢roplane manufacturing plant at enice, 
alif. 


CANADA 


Fire recently damaged the plant of the Smith Foundry Co. 
at Fredericton, N. B. Loss, $5,000. 
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T. McAvity & Sons plan to construct an fron and brass 
foundry on Marsh St., St. John, N. B. 


The Calumet Zinc and Metal Co. will rebuild the section 
of its plant at Bryson, Que., recently destroyed by fire. 


An addition will be built to the plant of the Canada Stove 
Co., Montreal, Que. 


O. H. & N. A. Timmins, 4 Park Crescent, Westmount, Que., 
Page construct a garage at Westmount. Estimated cost, $10,- 


A factory for the manufacture of vacuum cleaners, wash- 
ers, etc., will be constructed by the Onward Manufacturing 
Co., Berlin, Ont. T. A. Witzel is Prop. 


Plans are being prepared for the construction of an ad- 
dition to the factory of the Perfect Machinery Co. at Galt, 
Ont. Estimated cost, $20,000. S. L. Clarke is Mgr. 


W. Ellis has taken over the Maple Leaf Auto and Garage 
Supply Co., manufacturer of metal specialties, machinery, 
Fools: etc., and will build a plant on Barton St., Hamilton, 

nt. 


The contract has been awarded for the construction of a 
factory at Niagara Falls, Ont., for the Dominion Safe and 
Vault Co., Farnham, Que. Estimated cost, $7,000. 


The Chalmers Motor Co. contemplates the construction of 
qonoon to its plant at Saskatoon, Sask. Estimated cost, 


The Saskatchewan Bridge and Iron Works, Medicine Hat, 
Alta., is building a plant at Medicine Hat. 


An addition will be built to the plant of the Begg Motor 
Sieuey. Georgia St., W., Vancouver, B. C. Estimated cost. 


GENERAL MANUFACTURING 


NEW ENGLAND STATES 


Fire, Apr. 21, destroyed the factories of the Canonchet Line 
and Twine Co. and the Union Line and Twine Co. at Can- 
onchet, R. I. Loss, $50,000. 


MIDDLE ATLANTIC STATES 


The Glove Woven Belting Co., Buffalo, N. Y., plans to 
Soe tn Gin l-story factory at 1420 Elmwood Ave. Estimated 
cost, 310,000. : 


The Clayville Knitting Co., Clayville, N. Y., has awarded 
the contract for the enlargement of its plant. Estimated cost, 
$200,000. Noted Apr. 20 


The contract has been awarded for the construction of a 
new plant on Plum Point Lane, Newark, N. J., for John Camp- 
bell & Co., New York, N. Y., manufacturer of chemicals. Esti- 
mated cost, $35,000. 


The Radel Leather Manufacturing Co. plans to construct 
an addition to its plant on Hamburg Place Rd., Newark, N. J. 


Plans are being prepared hy Moses, Pope & Measer, Arch., 
366 bth Ave., New York, N. Y., for a plant at Newark, N. J., 
for the Stillwell Chemical Co., 2 Rector St., New York. 


The contract has been awarded for the construction of a 
4-story silk mill on Straight St., Paterson, N. J., for Dunlop 
Bros., 254 4th Ave., New York, N. Y. Estimated cost, $110,000. 
Noted Mar. 16. 


The contract has been awarded for the construction of a 
3-story factory on Union Ave., Paterson, N. J., for Harris Bros. 


Silk Co., 25 Manchester Ave. Paterson. Estimated cost, 
$20,000. Noted Apr. 6. 
The Foldin Partition Co., 200 Broadway, New York, 


N. Y¥., has acquired a site on Market St., Peren Amboy, N. J., 
and will establish a plant for the manufacture of its patented 
section-fold partitions. 

The contract has been awarded for an addition to the 
lant of the Star Porcelain Co., Muirheid Ave., Trenton, N. J. 
oted Jan. 13. 

e bein repared by Moses, Pope & Messer, 
Arch 86 oth Ave New York, N. Y., for an addition to the 
plant of the American Analine Chemical Co. West Nutley, 
N. J. (Newark post office). Estimated cost, $25,000. 


e contract has been awarded for the construction of a 
ehecnical factory for the General Manufacturing Co., 30th and 
Market St., Philadelphia, Penn. Estimated cost, $10,000. 


he contract has been awarded for the construction of a 
Bae pects for George W. Kugler Sons Co., 921 Market St., 
Philadelphia, Penn. 

The contract has been awarded for the construction of a 


- factory at 37th and Tasker St., Philadelphia, Penn., 
foe tne Nitrozenous Chemical Manufacturing Co. Noted 


Apr. 20. 
Security Silk Co., Morris Run, Penn., has awarded 
he ee for the construction of a silk mill. Noted Mar. 23. 


Fire recently destroved the Heidelberg plant of the Actna 
Chemical Co., near Pittsburgh, Penn. Loss, $50,000. 


The Standard Box Co., Reading, Penn., has awarded the 
contract for the construction of a hox factory. 


The Rich Woolen Mills, Woolrich, Penn,, is having plans 
prepared for an addition to its plant. 
SOUTHERN STATES 


weather Co., 22d and Carey St., Richmond. 
Pa lane toe coneteuct a 2-story factory. Estimated cost, 
$16,200. 
The Ideal Paper Box Co., Parkersburg, W. Va., plans to 
construct a plant. 


78 - AMERICAN MACHINIST 


The J and D Tire and Rubber Co. Charlotte, N. C., plans 
to construct a 2-story factory. Herbert O. Smith, Tdlavas 
polis, Ind., is Pres. . 

Cc. B. Armstrong will build a mill at Gastonia, N. C., for 
the manufacture of cotton yarns. 

The National Dye and Munitions Co., New York, N. Y., has 
awarded the contract for the construction of @® plant at 
Sanford, N. C. Estimated cost, 310,000,000. 

The N. P. Josey Guano Co., Scotland Neck, N. 
rebuild its fertilizer plant recently destroyed by fire. 
mated cost, $50,000. 

The Buffalo Shoals Clay Manufacturing Co., Statesville, 
N. C., recently incorporated, plans to construct a factory. 

The Wendell Knitting Mills, Wendell, N. C., plans to 
enlarge its plant. 

The Huntley Furniture Co., Winston-Salem, N. C., has 
awarded the contract for a 4-story addition to its plant. Noted 
Apr. 6. 

The Middleton Warehouse and Compress Co. plans to 
construct a compress at Charleston, S. C. Charles F. Middle- 
ton is Pres, 

The Titus Clay Products Co., 
enlarge its plant. 

The Southland Knitting Mills, Macon, Ga., 
40x100-ft. addition to its plant. 

The contract has been awarded for the construction of a 
compress at Savannah, Ga., for the Savannah Warehouse and 
Compress Co. 

The contract has been awarded for the construction of a 
dl mill at Attalla, Ala., for Ww. B. 
nooga, Tenn. Estimated cost, $10,000. Noted Apr. 13. 


The Opelika Cotton Mills, Birmingham, Ala., plans to 
enlarge its plant. 


Fire recently destroyed the cotton compress of the Shef- 
field Cotton Co., Sheffield, Ala. Loss, $125,000. 


The Lane Cotton Mills Co., New Orleans, La., plans to 
construct an addition to its plant. 


The Chattanooga Aseptic Cotton Co., Chattanooga, Tenn., 
has awarded the contract for the construction of a new plant. 
Noted Apr. 6. 


The Davis Hoslery Mills, Chattanooga, Tenn., has awarded 
ue contract for the construction of a factory at Bristol, 
enn. 


The 638 Tire and Vulcanizing Co., Memphis, Tenn., plans to 
construct a service station. Estimated cost, $35,000. G. M. 
Shaw & Co., Memphis, Arch. 


The John J. Delker Carriage Co., Henderson, Ky,, ts build- 
ing a new plant. 


The Adler Manufacturing Co., 
urer of pianos and organs, will 
factory. stimated cost, $15,000. 


Plans betng considered by the Louisville Chemical Co., 108 
South 3d St., Louisville. Ky., for the enlargement of its plant. 


The East London. Ky., handle factory of the Turner, Da 
& Woolworth Co., Louisville, Ky., recently destroyed by fire 
with a loss of $3,000, will be rebuilt. L. B. Murphy, East 
London, is Mer. 


Plans have been prepared by D. H. Jamieson Arch., for a 
new peat for the Paducah Hosiery Mills, Paducah, Ky. Noted 
pr. 27. ; 


C., will 
Esti- 


Columbia, 8. C.,, plans to 
is building a 


Louisville, Ky., manufact- 
build an addition to its 


MIDDLE WEST 


Tire Co. will 
Estimated cost, $150,000. 


The Icy-Hot Bottle Co., 120 West 2nd St., Cincinnati, Ohio, 
plans to enlarge its factory at Cincinnati. 


The Sayers & Scoville Co., 2247 Colerain Ave., Cincinnati, 
Ohio, will rebuild its carriage factory at Cincinnati, recently 
destroyed by fire with a loss of $200,000. 


Plans are being prepared for the construction of old- 
storage plant at Lorain, Ohio, for the Amherst Supply Co. a: 


Plans have been prepared for the construction of - 
story, 60x150-ft. factory on Barnhart St., Marion, Ohio, fot the 


yeas on Tire and Rubber Co. Estimated cost, $15,000. Noted 
or. 6, 


The Akron Airless 


const 
Akron, Ohio. struct a plant at 


The Toledo Bottle Co., recently {ncorporat a, pl - 
struct a plant at Toledo, Ohio. Prank ONeill in Poca” aia 


Plans are being repared for the construction of a 1- 
and 2-story plant at terre Haute, Ind., for th G - 
ical Co. fetimatea cost, $200,000. mahian Gein 


- IT. Cashman, 
Arcade, Cleveland, Ohio, is Asst. Secy. Noted Apr 43. oe The 


Plans are being prepared for the construction of 
pashing plant at West Terre Haute, Ind., for the Vandalne 


-R. Co. Estimated cost, $35,000. : F 
Bldg., St. Louis, Mo., Ch. Engr. T. Hatch, Syndicate 


Davis, Co., Chatta-. 
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Classified Advertising 
The Classified Advertising section appears on pages 245, 246, 247, of this issue and 
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The Champion Ignition Co. has awarded the contract 1 
the construction of an addition to its p] 
Noted Apr. 13. ® Plant at Flint, Mich 

The Pennsylvania Salt Manufacturing (Co. Plans to 
build its plant at Wyandotte, Mich., which - 
stroyed by fire with a loss of $200,000. was recently de. 
The Fulton Saw Works, 52nd Ave. and 22nd 8t. 

Ill, has awarded the contract for the constructitn ot eee 
and 2-story factory at Chicago. Noted Apr. 13, 

The I. Horween & Co. will construct an addition to its 
Plant at 1051 West Division St., Chicago, IIL 
cost, $20,000. z Estimated 

The Inter-Lake Pulp and Paper Co. contemplat - 
structing a 4- or 5-story mill at Appleton, Wis. W. ic Faw 
non is gr. ; 

Plans are being prepared by Henry Auler, Arch. for th 
construction of a 2-story, 66x70-ft. factory at Berlin, Wis 
sor Ange Berlin Fabric Manufacturing Co. Estimated cost 


WEST OF THE MISSISSIPP] 


The Perfection Tire and Motor Co. Ft, Madison, Iowa, 
will erect a new plant for the manufacture of automobile 
tires. Estimated cost, $300,000. 

The Goodyear Tire Co., Red Wing, Minn., plans to construct 
a factory. 

W have been Informed that the Ohio Oi) Co., Findlay, Ohio, 
does not plan to construct an oll refinery at Greybull, Wyo, 
as stated in our issue of Apr. 20. 

The Corsicana Cotton Mills, Corsicana, Tex., has awarded 
the contract for a 2-story addition to its Plant. Estimated 
cost, $100,000. Noted Mar. 23. 

The Farmer's Gin Co., Gonzales, Tex., will construct a 
cotton gin. Estimated cost, $15,000. D. Stahl, interested. 

The Texas emning Co. will construct a cotton seed oil 
mill at San Antonio, Tex. 

The Seguin Compress Co., Seguln, Tex., will build a cot- 
ton gin. stimated cost, $25,000. 

Fire recently destroyed the plant of the Interstate Com- 
press Co., Hobart, Okla. 

According to press reports the Kingston Cotton and Oil 
Co., Kingston, Okla., plans to establish a cold press mill, 3 
cotton gins and a boiler plant at Kingston. C. C. Chestnut, 
Pres. and Mer. 

J. R. Pruett, Mannsville, Okla., plans to establish a can- 
ning plant. 

The Southwestern Tire Manufacturing Co. recently incor- 
porated, Colcord Bldg., Oklahoma, Okla., plans to construct a 
factory. Estimated cost, $200,000. J. L. McClelland is Pres 

H. P. Anderson and assoclates, Tulsa, Okla., plan LS AN. 
struct a cold-storage plant at Tulsa. Estimated cost, $300,000. 


The Enterprise Window Glass Co., Tulsa, Okla. plans to 
construct a blant at Mexia, Tex., for the manufacture of 
window glass. . evaiaiad 

A plant for the manufacture of horse co ars an Manu: 
will be equipped at Woodward, Okla., by the Woodwar 
facturing: CoP recently incorporated. J. E. Milby and J. D. 
Gray are interested. 


WESTERN STATES 


Co, is 
Press reports state that the Union Knitting Mills ‘ 
constructing a mill at Logan, Utah. Estimated cost, $6 
000. 


its plant 
The Utah Canning Co. will build an addition to 
at 29th St. and Pacific Ave., Ogden, Utah. 


The E. E. Samson & Co. plans to construct a cold storage 
Plant at North Yakima, Wash. 
t an addition to 


The Western Meat Co. plans to construc 
its cold-storage plant’ at Fresno, Calif. Estimated cost 
0. 


tion of a 
The contract has been awarded for the construc 
1-story box factory for the American Can Co., Mills Bldg. San 
Francisco, Calif. 


CANADA 


ilton, Ont. 
kedden Brush Co., 130 King St., N., Hamilton, 0 
Will conten, an addition to its factory at Hamilton. 
mated cost, $5,000. 


the plant of 
Plans have been prepared for an addition to Mad- 
the Perfection Tire and ‘Motor Manufacturing Co. of Bt Had 
ison, Iowa, at Niagara Falls, Ont. Estimate at simcoe 

The_Simcoe Shoe Co. will construct a factory 
Ont. Estimated cost, 315,000. rf 
n of a factor 


lo 

Bids are being received for the construct rn A¥e, 
at Toronto, Ont. for A. R. Clarke & Co., 633 Easte 
manufacturer of leather goods. 


St., 

The York Knitting Mills Co., 993. Queen He 
Ont., is building an addition to its factory 
Shaw St. Estimated cost, $70,000. Noted Apr. 6 


, Toronto, 
WGueen and 


paper. 
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Prompt Delivery 
Lathes For Boring 
- Heavy Shells 


NK 


» 


f 
a 
__ RR, 


36-In. Heavy Lathe with boring tailstock. 


All Steel Gears through worm and worm wheel giving a 
smooth motion for boring. By means of 
two levers four feeds can be obtained 
without changing any gears. These levers 
are attached to the tail stock and hence 
are always in a convenient position. 


Lathes are equipped throughout with 
steel gears and are driven by 20-hp. 
motors. Rear end of spindle is provided 
with a special thrust bearing of heavy 
construction to take the end thrust due 


to boring large holes. Supports for Work and Boring 
Ram 

Boring Tailstock A steady rest is provided to support 

The boring ram igs forged steel 6-in. the shell or other work. There is also la 

Square, and has a very long bearingin the _nished a special rest to support the i 

tailstock. The ram feed is driven from __ of the boring ram. This rest moves along 


the feed shaft, at the rear of the bed, the bed with the ram as it feeds. 


Specifications, Delivery, Prices, etc., Promptly Furnished on Request. 


ork City 
Niles-B t-Pond C Bea ON eg 
ea ° e ’ . 
emen = on O., 25 Victoria St., Lon aor 
e nd 0.: . : e 

SALES OFFICES AND AGENCIES—Boston: 93-95 (); St. Philadelphia: 405 N. 2ist St. Pittsburgh: Frick Bldg. Cleveland, 77 Chicsé 
Works Co., 730 Superior Ave. Hamilton, O.: The Niles Tool Works Co.’ Cincinoayy: 336 W. Fourth St. Decroit: Kerr aorta St. For € ored 
Washington Blvd. and N. Jefferson St. St. Louis: 516 N. Third St. Birmingham, Ala.: 2015 First Ave. San Francisco: 6 te Machinery Co. — Iealy: 
Utah, yoming and New Mexico: Hendrie & Bolthoff Manufacturing Supply Co., Denver. For Seattle, Wash.: Hal h Kyo-bashi-ku, 
The John Bertram & Sons Co., Ltd., Dundas, Montreal, Winnipeg, Vancouver. Japan: The F. W. Horne Co., 6 ea repre rad and Mosco*¥ 
tng. Freole Vaghi, Milan. France: Glaenzer & Perreaud, 18 Faubourg du Temple, Paris. Russia: 8. G. Martin & Co., Ltd., Petrog 

. 8. Stokvis & Zonen, Ltd., Rotterdam. Brazil: Comptoir Technique Breselien, P.O. Box 802 , Rio de Janciro. 
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le oe HIRTY thousand American engineers are making a card 
(i Ke index survey of American industry so that it may be pre- 
‘A 
al 


a 


Sy : pared for its vital part in defending the country, if need 
nN comes. The past eighteen months have taught us here 
in America what lack of industrial preparedness has meant to some 
of the countries now at war. These nations had the ships 
and they had the men; but when the hour struck, their factories were 
not able to furnish the colors with arms and shells and powder. Their 


factories were not prepared. And our factories are not prepared. 


But it is not enough to draw a moral. In the United States five great Engi- 
neering Societies—Civil, Mining, Mechanical, Electrical and Chemical—have 
pledged their services to the Government of the United States, and are already 
working hand in hand with the Government to prepare industry for the national 
defense. They receive no pay and will accept no pay. All they seek is oppor- 
tunity to serve their country, that she may have her industries mobilized for de- 
fense. 


All elements of the nation’s life—the manufacturers, the business men, and 
the workingmen—should support this patriotic and democratic work of the engi- 
neers, and assist them cheerfully when asked. There can be no better national in- 
surance against war. 


The Associated Advertising Clubs of the World, representing all advertising 

. interests, have offered their free and hearty service to the President of the United 

States, in close co-operation with these five Engineering Societies, to the end that 

the country may know what the engineers are doing. The President has accepted 
the offer. The engineers have welcomed the co-operation. 


This advertisement, published without cost to the United States, is the first 
i a nation-wide series to call: the country to the duty of co-operating promptly 
and fully with the engineers, 


NAVAL CON SULTING BOARD OF THE UNITED STATES 
IN CO-OPERATION WITH 
THE AMERICAN SOCIETY OF Civit ENGINEERS THE AMERICAN SOCIETY OF MECHANICAL ENGINEERS 
THE AMERICAN INSTITUTE OF MINING ENGINEERS THE AMERICAN INSTITUTE OF ELECTRICAL ENGINEERS 
THE AMERICAN CHEMICAL SOCIETY 


ENGINEERING SOCIETIES BUILDING 29 WEST 39th STREET, NEW YORK 
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Building Single-Purpose Lathes in 
a Single-Purpose Shop | 


By Etuan VIALL 


SY NOPSIS—The building and machine-con- 
struction methods outlined in this article constitute 
an unusually remarkable series of engineering 
achievements, The machines were made to pro- 
duce shells and the plant to produce machines. 
A notable feature ts that the building ts long and 
narrow, the work moving across it and not length- 
wise, as usual, The machines are sv designed as 
to eliminate all the machine work possible, there 
being absolutely none on the main-frame casting. 
The comparatirely few machined parts are made tn 
quantities, all interchangeable, and then assem- 
bled with a speed that ts almost incredible. 


The first great demand for shell machinery and tools 
was for the smaller sizes. Established makers eliminated 
the manufacture of all machines except those which were 
in immediate demand and could be most easily produced. 
Special or single-purpose machines were designed as 
rapidly as possible or were improvised by leaving off the 
nonessentials from regular models. The average shop, 


sive shells. Shells demand accuracy. The demand for 
large shells was urgent. It naturally follows that ma- 
chines to do the work required must be made right and 
be made quickly. That these conditions were success- 
fully met will be apparent from this article. 

It must be remembered, however, that market condi- 
tions were extraordinary. Otherwise, it is extremely 
doubtful whether anything so radically different from 
existing types would have been given anything like a 
fair trial. The fact that shell-making plants having 
huge batteries of these machines are constantly reordering 
more is proof enough of their accuracy, durability and 
success for the purpose for which they were designed. The 
machines themselves have previously been described in 
these columns, so this article will be mainly confined to 
a description of the construction, or assembling and 
handling, methods. However, a brief review of the main 
features will be given in order that the reader may follow 
clearly. 

Someone has said that the history of machine design 
always shows three stages of progression—first,’ crude 
directness; second, unnecessary complexity; and third, 


FROM THE FOUNDRY 


however, was not fitted to produce machinery capable of 
machining the larger sizes of shells. Probably less than 
a half-dozen shops in this country had sufficient room 
and production machines for large work. As a conse- 
quence practically everyone concerned concentrated on 
machines for producing shells under 4.5 in. The demand 
for larger shells steadily increased, but proper machinery 
could not be obtained, This condition led to the forma- 
tion of the Amalgamated Machinery Corporation, of 
Chicago. 

Ignoring the overcrowded small-shell field, its efforts 
were directed entirely to the construction of machines 
fur making the largest sizes of shrapnel and high-explo- 


FRAME CASTING AS IT APPEARS AFTER COMING 


FIG. 2. METHOD OF PUTTING IN 
THE BUSHINGS 


finished simplicity. Maudsley’s first lathes are said to 
have had triangular bars for ways, the design of course 
being adopted for the sake of expediency. Planers were 
made a number of years later, and the triangular bar in 
subsequent lathes was cast directly on the bed, as it could 
be machined to a finish where the first bars had to be 
hammered, chipped and filed. Started in this manner, 
tradition and the dislike of change have continued the 
triangular form of ways to this day. Any radical de- 
parture from such accepted practice would have been a 
losing venture at a time unfavorable to its introduction, 
though it is extremely probable that if Maudsley could 
have obtained stiff, hard, accurate bars of round stock, 


‘ 


he would have used them in preference to the triangular 
ones. = 

_In making the Amalgamated ammunition machinery 
the designers broke entirely away from traditional prac- 
tice, unhampered by the necessity of making something 
adapted to manufacture with any existing equipment in 
any existing shop. The essentials insisted upon were 
that the-machines should be strong, rigid, durable, capa- 
ble of operation with ordinary labor, very accurate where 
accuracy is necessary, conveniently handled, capable of 
machining shells with as little tool expense and as great 
exactness as any other machines and with as high a rate 
of production. In addition, the design was to permit 
the use of such materials of construction as were readily 
obtainable in quantities sufficient for all reasonable re- 
quirements and to provide for deliveries in time and 
quantity that had been unheard of previously. One 
of the claims for the type of machine produced 
is: “A machine having a plurality of bearing 
bushings, castings having recesses in which said bushings 
are mounted, the bushings being held in said recesses 
by fusible metal surrounding the bushings, and certain 
of the bushings forming bearings for the working parts 
of the machine.” Such construction makes possible the 
use of round-steel guide ways in a manner that insures 
perfect alignment and at the same time requires the 
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FIG. 4. VIEW OF HEADSTOCK FROM ABOVE WITH 
JIG IN POSITION 


ing developed, though no tools will stand up under such 
a terrific strain for any length of time. Such a cut, of 
course, has no place in shell-making practice, but show 
conclusively the great power of the machine. 
Though a number of sizes and models of machine 
are made for all kinds of shell work from 4.5 in. wy. 
the general principle of c- 
struction is the same in all 
Absolutely no machine work of 
any kind is done on the main 
frames, which go direct frm 
the foundry to the assembling 
floor. For this reason exsl- 
ples of the assembling steps for 
one model will be sufficient 1 
give a good idea of how all ar 
constructed, though a fer 
another model will be used te 
‘llustrate something speci 
The frame of a No, 21 mb 
chine, just as it comes frm 
the foundry, is shown m Mg 
1. On the floor in front 
two bearing bushings. ! 
type of babbitt-lined cast-1r00 
bushing is used for all ae 
shafts. The bushings are 
with dovetail grooves 0D | 
inside to anchor the babbith 


mS ay fem and the babbitting work 6 


- e 
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FIG. 3. LOWERING THE JIG INTO POSITION 


least possible time in the factory and the least floor space 
for assembly. 

The first machine designed along these lines was a 
turning lathe, with headstocks and tailstocks cast inte- 
gral with the bed. It has a swing over the ways of 2714 
in. and over the carriage of 13 in. It covers a floor space 
4x17 ft. and weighs about 18,000 Ib. This machine 
was made complete and tested out in 28 days from the 
time the drawings were started! I recently saw this 
same machine take a demonstrating cut on a regular 9.2- 
In. steel shell at 28 r.p.m., producing a chip % in. wide 
and 14 in. thick. Not the least sign of chatter or stall- 


done by the National la ‘ 
Every precaution Is taken : 
obtain the best results. ee 
well known that each remelting of a babbitt waa 
injures it, so these linings are poured direct i re 
original mix, which contains 85 per cent. seer Ib. 
cent. copper and 714 per cent. antimony. Abou After 
of babbitt is used for each machine of this ae x 
pouring, the bearings are bored to a aa 7 

compressed by means of a blunt rotating-p! too 0.00 to 
finish-bored and fitted to the spindles. ae beatins 
0.0015 in, is allowed between the spindle and si . the 
for the oil film. The babbitted bearings meer aD 
main-spindle bearings, those for the eat », doe 
the pulley. All others on the machine are °° © 
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grained cast iron, nou 
sliding bearings. 

As, the live spindle is o¢$ in. in diameter and runs 
in bearings 2014 and 16 in. long, there is something like 
6 per cent. more projected area of bearing than there 
is on the four bearings under one end of a standard 
80,000-lb. capacity freight-car total! 

In Fig. 2 a machine js shown with all the babbitt-lined 
bushings in place. The workman is just pushing a cast- 
iron bushing into the cored hole in the front end of the 
tailstock. 

The next operation is to lower a huge jig down on the 
frame, for the purpose of correctly locating the various 
bushings and guide rods. This jig is illustrated in Fig, 
4. It weighs in the neighborhood of 4 tons, being so 
made to secure rigidity and insure perfect alignment of 
the mandrels. 

Fig. -t is a view of the headstock and end of the jig 
as seen from the top after a mandrel has been thrust 
through the back-vear bushings, but before the spindle 
mandrel has been pushed through. Small cross-handled 
screws will be observed in the oil pockets of the spindle 
bearings. Each babbitted bushing is drilled and tapped 
with a 7% tap. In each tapped hole a screw is placed, 
as shown. After the locating mandrel has been run 
through the bushings, these screws are tightened so as 
to draw the bearing firmly against the bottom of the 
mandrel. This is to forestall] any floating tendency on 


babbitt being used in any place for 


the part of the bushings when the type metal that is used. 
to hold the bushings is 


poured in. The natural conclu- 


sion would be that all would float alike anyway; but in 
Practice this is not true, as any slight obstruction would 
interfere. If one floated the 0.00] In. or xo allowed while 
another did not, the alignment would be seriously af- 
fected. Arranged in this way, the alignment is correct 
in any case, 

Previous to any of the mandrels being run through, 
the jig is brought so that the Various guide bushings are 
approximately central with the cored holes in the frame. 
This is done by means of screw-Jacks suitably placed or 
by shoving one way or the other. The mandrel for the 


main spindle is shown being pushed into place in Fig. 5. 


FIG. 5. PUSHING IN MAIN-SPINDLE MANDREL 
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FIG. 6. TRUCK FOR HOLDING ALIGNING MANDRELS 


The three men shove while the man on top juggles the 
bushings in the cored holes. The mandrel itself is of 
course guided by the bushings of the jig. One of the 
carriage guide rods is also seen in place in the frame, 
There is another similar rod at the back, and they cor- 
respond to the usual lathe ways. They are held to the 
Jig blocks above by means of caps shown lying loose oi 
top of the jig. The spindle mandrel is 16 ft. long, weighs 
1,600 lb. and is supported in 
seven fully encircling bear- 
ings, set in the framework of 
the heavy, rigid jig. With 
this construction there can be 
no question of the perfect 
alignment of the bearings, 
since the mandrel is twisted 
out by hand after the type 
metal is poured around the 
bearing bushings. The slight- 
est bind or distortion would 
make the removal of the man- 
drel extremely difficult, if, not 
impossible. It must of course 
be remembered that the frames 
have had no machine work 
done on them. In consequence 
no scale has been removed, 
affecting the strains in the 
castings, so that the seasoning 
changes are far less than us- 
ual. When not in use, the 
Various mandrels are carried on special trucks of the 
type illustrated in Fig. 6. The main-spindle mandrel 
is set on lead-padded jacks; and when it is to be used, 
the truck is run to the jig and the Jacks run up or down 
until the mandrel is exactly in line with the guide bush- 
ings in the jig. It may then be pushed in as previously 
shown. 

An end view of a No. 23 machine, with a jig and all 
the mandrels in place, is given in Fig. 7. The opposite 
end of this same machine previous to the setting on of 
the jig is shown in Fig. 8. Here a boring-bar carriage 
is seen, with the guide rods or ways in place. Bronze 
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FIG. 7. END VIEW OF MANDRELS 


bushings are shown in the cored holes on the end of the 
machine bed. They are used to guide the rods through 
without bruising or marring them, and similar ones are 
used in all cases where these rods are inserted. The 
bushings are of course removed after they have fulfilled 
their mission and are laid aside for use on the next 
frame. 

After a jig has been correctly placed, the mandrels all 
pushed in and the bushings located right, the various 
openings are luted with clay, 
and type metal is poured in 
around the bushings, setting 
them solidly into the cored 
holes of the frame. The pro- 
cess of pouring is shown in 
Fig. 9. While the men han- 
dle the ladle, another stands 
close with a large wad of clay 
ready to stop up any runs 
that might unexpectedly de- 
velop. Light steel ladles are 
uséd, which may be manipu- 
latéd with or without a crane. 
This illustration also plainly 
shows how the guide rods or 
ways are held to the jig by 
means of caps, as previously 
mentioned. The clay luting 
may be noticed in various 
places. The luting clay is han- 
dled in an unusual manner. As 
a rule, a man simply takes a 
wad and rolls it up in his 
hands and presses it around the opening. This takes 
considerably more time than necessary, so here the clay 
is furnished the workmen in strips 1 in. square and 30 
in. long. These strips are brought to the machine, laid 
on boards and covered with damp sheets of felt, two 
layers being placed on a small truck, as in Fig. 13. The 
advantage of this method will be seen at once by any 
practical man. The clay strips are made in a special 
power-driven machine, Fig. 15. Not only are the strips 
convenient to handle, but the mixture is uniform. The 
machine ‘will run out two strips at a time. 


FIG. 8. BORING-BAR CARRIAGE IN PLACE 


Masks are worn by the men pouring the metal. Tw 
of these masks are shown in Fig. 14. The face is «v- 
ered with fine screen, and the neck is protected bra 
leather flap attached to the lower part of the mask. The 
ones shown were made especially to order. . 

About 960 Ib. of type metal is used for each machine. 
It contains 1-4 per cent. of antimony, which is 1 per cet. 
more than the eutectic alloy of antimony and lead, th 
object being to allow for any loss in melting. Great car 


s 
FIG. 9. POURING THE TYPE METAL AROUND THE BUSHING 


‘ : yxtur: 
is taken in melting and bringing this amas 
to just the right temperature for pouring. A pee eh 
of experimenting was done before any mach . os 
built; and while the metal formula may ie ad 
siderably, its treatment, temperature of uae 
time of cooling are of the utmost nnpor ae co titi 
cient to say that the pouring temperature i 
that a range of only 30 deg. F. is ee expansio’ 
point shrinkage takes place, while helow it a atid 
would be great enough to result in cracking 2 
‘retaining it. ° 
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At first thought the construction of a machine in this 
way would seem to be cheaper than by the time-honored 
designs, but a moment’s consideration will disclose the 
error. The expense of the metal is more than enough 
to pay for any boring, planing and scraping that could 
be done on a machine of this class. The real gain is 
not in money, but in time 
and quantity of production, 
which could be obtained in no 
other way. Another thing 
may be mentioned here, and 
that is that the use of round 
stock is also much more ex- 
pensive than it looks at first. 
Only 50-point carbon steel is 
used. It is machined and 
ground to size by the Cumher- 
land Steel Co., which in ad- 
dition to the regular price of 
the steel receives 114¢. per 
pound additional, which ts 
divided into Yc. for working 
the high-carbon steel: Ye. 
for accuracy and We. for 
special inspection. The frame, 
with the various mandrels 
and the jig removed, is illus- 
trated in Fig. 10. This view plainly shows bear- 
ing bushings in place and also the two carriage guides 
or ways. It will be seen that these are supported in the 
middle by a bracket, to eliminate all chance of springing. 
The tail spindle and operating mechanism are still to 
be put in place. The mechanism is so arranged that 
the holding brackets are attached to the tailstock by means 
of extensions or tongues, which are set down into cored 
holes in the casting in such a way that type metal may 
be flowed around to anchor them securely. The tail 
spindle itself moves in the cast-iron bushings, which were 
aligned by the bar in the big jig previously mentioned. 


FIG. 11. PUTTING IN GEARS AND SPINDLES 
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Fig. 11 shows the tailstock mechanism in place and 
the big gear being worked into position as the spindle 
is pushed through. This part of the assembling differs 
but little from that ordinarily done, except that everything 
is arranged for speed. Where heavy shafts or other 


parts are to be handled either by hand or by crane, spe- 


FIG. 10. FRAME WiTH BUSHINGS AND GUIDE RODS IN PLACE 


clal gripping tongs faced with leather are used. A num- 
ber of these may be seen lying on a truck in Fig. 16. 
The heavy flanged collar used as a faceplate is shrunk 
on the spindle nose. A shrinkage allowance of from 
0.008 to 0.010 in. is made. A faceplate Just being swung 
into position to be placed on the spindle nose is shown in 
Fig. 12. As soon as it is set in place it is cooled by water 
from the hose at the left. This water is caught in the 
tank and drains off through the hose at the right. These 
faceplates, finished, weigh about 220 lb. The holes in 
them for bolting purposes are cored in. After the 
faceplate has been shrunk on, it may be faced off. 


FIG. 12. SHRINKING ON THE FACEPLATE 
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FIG. 13. TRUCK PLATFORM FULL FIG. 14. THE PROTECTING MASKS FOR FIG. 15. THE CLayY- 
OF CLAY LUTING STRIPS POURING OPERATIONS MIXING MACHINE 


FIG. 16. MANDREL TONGS FIG. 17. ONE OF THE FURNACE SETS 
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FIG. 18. 


LOWERING CARRIAGE ON WAYS FIG. 19. RUNNING A TEST ON FINISHED LATHE 
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The shop is supplied with 
a number of heating sets 
like the one in Fig. 17. 
The furnace at the right heats 
the faceplates just described. 
Two little wheeled trucks 
may be seen just in front 
of the door. The faceplates 
are placed on these trucks 
and wheeled inside the fur- 
nace to heat. The weight 
of the faceplates makes some- 
thing of this kind necessary. 
On the wall, next to this 


recording pvrometer. — Far- 
ther to the left is a = mask 
rack, at the left of which is a 
Bristol recording thermom- FIG. 
eter connected to the type- 

metal melting furnace at the extreme left. Just below 
the thermometer is a gas-heated rack for the metal ladles. 
The furnace at the left is a Stewart Special, made by 


FIG. 21. BOXED SPINDLES AND SHAFTS 


the Chicago Flexible Shaft Co. and capable of melting a 
ton of type metal an hour. The heating furnace was made 
by the National Machine Works, Chicago. Care must be 
taken to obtain the exact pouring heat of the type metal 
used. Hence, one man makes a specialty of this operation. 


MACHINIST 799 


20. COMPLETED MACHINE ALL READY TO PAINT 


Fig. 18 illustrates a machine practically completed, 
with the carriage being lowered to the ways. Fig.: 19 
shows a running test being made with a portable appar- 
atus. The motor used is a 3-hp. Triumph running at 
1,300 r.p.m. Other tests determine the accuracy of the 
various parts and alignments wherever necessary. FYg. 
20 shows a machine all complete, ready to be painted. 
The paint used is a special Sherwin-Williams mixture 
that will dry in an hour, and the machine may be wrapped 


in waterproof muslin webbed paper nat ae 


painting and yvreasing for shipment. 

One of the very unusual guarantees of the comipaiy is 
to finish 5 per cent. of any order per day, no matter how 
large the order. It follows that some unusual production 
methods must be followed, aside from the assembling of 
the machines as shown. The shop is divided into’ units, 
each practically complete in itself, for the assembling 
of a single machine at a time. Four men constitute an 
assembling gang. The record for assembling a No. 21 
machine is about 714 hr. complete. A fair average seems 
to be 9 hr. Gears, bushings, shafts, screws and all cast- 
ings are made under contract, and very little but actual 
assembling is done in the main shop. Except for a small 
room for the shafts, gears and the like, almost no storage 
facilities are provided. The shafts used are sent in se- 


FIG. 22. VIEW OF JIG AND MASTER JIG 


FIG. 23. ANOTHER VIEW OF MASTER JIG 
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curely boxed, as in Fig. 21, to prevent any damage in 
transit. This practice costs more money; but saves time 
and ‘trouble. 
:; In order that each working group may work independ- 
ently, each is supplied with an aligning jig. These jigs 
weigh approximately + tons each and are made from a 
master jig. The latter is unusual in that it is composed 
of bushing brackets accurately made, which may be ar- 
ranged on a huge grooved bed, as in Fig. 22. Suspended 
on crane chains just above is a jig that may be lowered 
to the plate and bored as desired. Another view of the 
master jig is seen in Fig. 23. In the foreground is a 
Beaman & Smith horizontal boring mill. The boring 
bars are connected to the machine spindle by a double uni- 
versal joint, the bars themselves being guided by the 
steel ground bushings in the master brackets. This 
method is bound to produce duplicate jigs, and the parts 
of one machine are interchangeable with those of any 
| other. 
The size and number of castings required to supply 
the -dssembling shop when running on a large order pre- 
cludes any one foundry from doing all the work or any 
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one set of patterns from sufficing. For this reason a 
large number of duplicate patterns were made, requiring 
the work of over 100 men for two months. A three-story 
furniture factory furnished the necessary machinery and 
space. Qne of the sets of patterns for the No. 20 ma- 
chine, with its core boxes, requires all the space in a 
furniture car for shipment, and all the patterns on hand 
would load 30 freight cars. There is another trainload 
of jigs. The production of 200 tons of machine tools 
daily means rapid handling all along the line, and in 
the assembly shop the work is of an extent that would 
be impossible unless everything had been built special. 
The assembly building, known as the south shop, is 
44x300 ft., and some of its main features are outlined 
in Fig. 24. A railroad track runs close to each side, 
so that castings are unloaded at a door on one side, take 
a diagonal course almost directly across, emerge com- 
pletely assembled and are loaded on a car at the other 
side. By referring to the plan it will be noticed that 
the doors are labeled A5, B5, A6, B6 and so on. This 
means that the doors of the same number represent the 
places of entrance and exit. Two 5-ton cranes are avail- 
able to serve each machine, if necessary. Ten of these 
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FIG. 24. SOME OF THE BUILDING DETAILS 
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cranes, each worked by two motors and capable of n- 
volving entirely around its columns, are placed’ down th 
length of the shop. The only columns in the buildin: 
are the crane columns. The trusses are supported on 
the wall opposite and cantilever across the column. 
Water and gas are supplied at each crane, and also alter. 
nating and direct electric current. The astonishing thir: 
is that this entire building, with its fittings, was co. 
pleted in 18 days from the laying of the foundation, 
The preliminary preparations for the manufacturing 
operations included an enormous number of details 
Nothing, however small, that would assist the speed and 
accuracy desired was overlooked. One instance is that 
double-thickness pipe was obtained for rollers under the 
frames while in the shop. Their thickness preventnl 
crushing, and cach gang was supplied with sets already 
cut to the required length for convenient use. Enor- 
mous stocks of other material were purchased, and the 
Amalgamated owns and has in its actual possession what 
is probably the largest stock of steel of its special siz: 
in the country. No cold-rolled stock whatever is used, 
as it has an end grain as well as a surface tension ret- 
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dering it unfit for the Amalgamated’s purposes my awe 


viously stated, only openhearth, 50-carbon st Ke 
and ground to extreme limits, is employed. All : 
parts, such as gears, collars and the like, are made © 
specialists who are held to rigid inspection limits. 
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Power Needed for Wire Drawing 


Kenneth B. Lewis, in the Blast Furnace and Se 
Plant for December, 1915, gives a formula for the e : 
power required to draw wire. It is the result = ‘ 
60 motor readings made under known al 
covering a wide range of size and quality of m8 
The formula is 


Hp. 


y Fo 
T (A — a) 8 55100 


where 
T = Tensile 
pressed in pounds per sq 


ue 
strength of stock before the dra¥, 


uare ine 


S = Speed of draw in feet per mies inches 

A = Area of wire before the draw, 1 ae inches: 

a — Area of wire after the draw. in "4 ot 
nying cM 


F = Factor selected from the accompa 
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Small Shop 


By Joun H. Van DEVENTER 


SYNOPSIS—This is a “Dave Hope” story, telling 
how the inmates of his small machine shop were 
affitcted with spring fever and how they were cured 
hy inoculation, 


There is a disease not mentioned in the medical books. 
It spreads its influence broadcast over the country each 
year and spares not rich nor poor, young nor old. It 
affects most strongly those whose occupations keep them 
within doors and is a disease that every machinist’s ap- 
prentice and even the machinist himself suffers from 
each year. The germs of this disease are frozen up and 
harmless during the winter season ; their busy time is 
the month of May: 

When the buds begin to blossom 
And the bees begin to hum; 

When you feel like Playing ‘possum 
And your job seems on the bum. 

It is at this season of the year that the machinist in 
the large or the small shop picks out a soap box or nail 
keg as a resting place from which he can with the least 
effort observe the slow Progress of the thirty-second-inch 
feed crawling over the surface of the work. But while 
his eyes are on the machine, his thoughts are elsewhere. 
In imagination he is feeling the warmth of the sun upon 
the back of a neck that has been protected from sleet and 
storms for many months by an upturned coat collar. He 
is imagining the satisfaction of indulging his five senses, 
individually and collectively, with the sights, sounds, 
smells, tastes and feelings of a rejuvenated earth. And 
Just about the time when his imagination takes him to 
the crystal-clear inland lake crammed with fish as hungry 
as starving wolves—bang! The whole thing is pune- 
tured by the sarcastic voice of the boss: “Get rid of 
that hookworm and double up on your feed !” 


SYMPTOMS OF SPRING Fever 1n Dave’s Sxop 


There were obvious signs that this spring malady had 
attacked Dave Hope’s small shop. One convincing symp- 
tom was evident in Sandy McPherson’s location out of 
doors, for he had moved the portable work bench from 
within and was doing his filing under the sky instead 
of under the shop roof. Reddy Burke, whose duties con- 
fined him to a close proximity to machines not so easily 
portable, looked rather disconsolate. As for the boy and 
the half-dozen other men who comprised the personnel 
of the shop, the evidence of the disease was unmistak- 
ably written upon them and displayed in every motion. 

Dave Hope had not overlooked these indications and, 
in fact, felt some of the symptoms working in his own 
system. “This thing is going to cost us some money,” 
he reflected, “because the trouble is sure to last for two 
weeks at least. During this time one after another of 
the boys will be taking a day off now and then, and it 
isn’t in my disposition to tell them no, for I'll probably 
be doing the same thing myself.” Just at this moment 
his eyes rested upon the magazine section of the preceding 
week’s Sunday paper, which happened to lie open at 
article entitled “How Disease Is Made Harmless by In- 
oculation.” “By George!” exclaimed Dave to himself ; 


i wonder if there isn’t a way to inoculate against spring 
ever.” 

He read the article with considerable interest and found 
that the principle of inoculation ig to treat the system 
with a dose of the disease bacillus that causes the com- 
plaint. “Looks like a case of fighting fire with fire,” 
muttered Dave, lapsing into a period of silent reflection 
that lasted several moments. Then he got up, slapped 
the desk with his fist and ejaculated, “By George, I'l] 
do it!” 


Dave Gets REapy To Try THE INOCULATION 


Next morning Dave did something that it was very 
unusual for him to do; he lined his men up and made 
a speech to them. Perhaps it should be called a talk 
rather than a speech, for there was nothing formal about 
it any more than about Dave himself, 

“Boys, we’re all coming down with a bad case of spring 
fever. I’ve got it myself, and I know that you have. And 
I don’t blame you for it. But there are some orders 
here that we’ve cot to get out—that 12x12 engine for 
the road roller for the town and that 
duplex pump for Tim Ebbets. Now I'll tell you what 
we'll do—you boys pitch in and clean these up by Friday 
night, and we’ll shut down until Monday morning, with 
the condition that all of us together go out for a two 
days’ camp in the woods.” 

The speech of an eloquent statesman was never re- 
ceived with any more enthusiasm than were these few 
words of Dave’s. All hands pitched in with a vigor that 
gave evidence of the success of the first inoculation. 


STARTING OFF For THE CAMPING GROUNDS 


On Saturday morning at sunrise the wheels of the 
one-horse farm wagon creaked under the load of eight 
men and a boy and sundry equipment in the natnre of 
provisions and camp material. Fishpoles were a prom- 
inent feature included in this assortment of goods, for 
every small-shop man is instinctively a fisherman by sec- 
ond nature. Dave had suggested that the party go on 
foot, thinking that the spring-fever inoculation would 
take place more rapidly under such circumstances, but 
compromised on a farm wagon without springs. 

It was very pleasant Jogging along the fresh-smelling 
country road, and the occasional bumps encountered by 
the springless farm wagon as it rolled over furrows left 
by recent freshets did not cause any lessening of the 
enjoyment, unless it was on the part of the boy, who 
was jolted off the back of the wagon by an unusually 
severe bump. As the sun grew hotter and the road grew 
hillier, it was necessary for the party to get out of the 
wagon and “spell” the horse, who seemed to be suffering 
from spring fever himself. Coats came off one by one, 
and beads of perspiration began to bathe newly acquired 
sunburn. Dave had chosen the road and had taken care 
to pick one with very little shade. 

“Gee,” said Tom, the boy, “I didn’t think it could be 
as hot as this in May!” 

“Hot, is it ?” exclaimed Reddy Burke. “T’ink of the 
poor byes in Mexico—this is a rayfrigorator be com- 
parison.” 
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The destination of the campers was an inland stream 
girded by woods. It was a location seldom visited by 
fisherman, being 18 miles from town and 10 miles from 
the nearest railroad, and for this reason might be ex- 
pected to furnish exciting sport and appetizing meals. 
The country in this neighborhood was sparsely settled, 
but a farmhouse was encountered some six miles distant 
from the creek, and Dave stopped the wagon to buy some 
fresh milk and to have a word in private with the. farmer, 


A RalID ON THE CoMMISSARY DEPARTMENT 


The two days’ supply of eatables in the commissary 
department had begun to melt under the attack of nine 
hungry appetites. “If you lads dinna refrain frae eatin’ 
the noo, we will have nowt for breakfast the morn’s morn- 
in’,” cautioned Sandy. 

“We'll have fresh fish for breakfast anyway,” replied 
Bill Evans; “there’s a dozen breakfasts and dinners too, 
swimmin’ in that there creek.” 

Upon arrival at the destination the horse was unhitched 
from the wagon and tethered in a shady patch of woods. 
Fishpoles were hurriedly sorted out from among other 
contraptions, Reddy Burke finding difficulty in unearth- 
ing his from beneath the big fly tent that had been 
brought along for sleeping quarters. 

There was a rush for strategic positions on the bank 
of the creek. Sandy McPherson was the first to get into 
action, baiting his hook with a “night walker” the size 
of which insured an ambitious catch if any at all. Two 
minutes later, while Sandy was lighting his pipe, a fero- 
cious and unexpected pull yanked the pole from his left 
hand. It was a steel pole, and not having the buoyance 
of the more common wooden kind, it disappeared be- 
neath the surface, followed by a shower of Scotch impre- 
cations, 

“Hoot, a beastie wi? sic a pu’ can be nae less than a 
hippopotamus,” exclaimed Sandy, after he had cooled 
down a bit. 

This experience heightened the anticipation of the rest 
of the party, proving as it did that there was big game 
in the creek. And in confirmation of this, Reddy Brooks’ 
pole began to bend vigorously. “Begorry, I hov the 
baste,” exclaimed Reddy, “and it’s mesilf that will bring 
the craytur safely to terry firmmy.” 


Reppy Burke CATCHES A Bia One 


Then ensued a momentous struggle between an excited 
Irishman at one end of a fishpole and a fish of unknown 
species at the other. The battle waged with varying 
success for a half-hour, the rest of the boys dropping their 
poles and offering varied suggestions as to the best way 
of landing the catch. Finally, human skill aided by 
the elasticity of a fishpole conquered. “Get readv to 
hov a look at the biggest fish in the counthry,” exclaimed 
Reddy, shortening up on his line. But it wasn’t a fish— 
it was a gigantic snapping turtle, 

That place seemed to be the headquarters of the snap- 
ping-turtle trust. One after another received promising 
bites, only to find them given by these hard-shel] creatures 
who monopolized the stream, So many hooks were lost 
in this pastime that the fishermen discontinued their 
fishing and sought the shade of near-by trees, 

The noon Tepast finished up most of the provisions, 
It was followed by a nap for all of the party but Dave, 
who seemed to have business back in the woods. So 
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soothing was the outdoor air of spring that, when the 
amateur campers awoke, it was after 6 o’clock and ther 
were as hungry as wolves, By unanimous consent they 
started for the wagon. But when they reached the clear. 
ing where it had been left, they was no sign of either 
horse or wagon! 


Mysterious DISAPPEARAN CE OF Boarp AND Loparyg 


“Sure, ’tis a likely place for the fairies,” exclaimed 
Reddy ; “but if they bewitched the baste and the Wagon, 
they’ve left tracks behint thim to indicate it.” Here 
he pointed to unmistakable wheel and hoof prints, “Some 
dhirty rascal has cabbaged the commissary department!” 

They succeeded in following the tracks as far as the 
crossroad, but here the wind had obscured the marks 
and the men were not enough skilled in woodcratt to 
detect which branch had been taken. Besides, it was 
growing dark, they were without shelter, and the evening 
breeze began to feel chilly. 

“The best thing for us to do,” advised Dave, “is to 
find some barn where we can sleep. The nearest farm- 
house is six miles away, and I suggest that we follow 
the creek road, where we may find something nearer.” 

A six-mile walk without supper did not attract the 
rest of the boys, and it was agreed to try the creek road. 
It was quite dark by this time, and everyone had parted 
with his last bit of good nature. Tom, the boy, appar- 
ently could see in the dark better than any of the others 
“There is a building over there, I think,” he exclaimed, 
after the party had trudged a half-mile by starlight. 
“If you fellows will wait here a minute, I’ll go over and 
see what it is.” 

He came running back in a few moments. “It looks 
like a good place to sleep,” said he; “it’s a shed with a 
lot of sawdust on the floor.” 

Reppy Burke Has a NIGHTMARE | 

Reddy Burke woke up two hours later from a night 
mare in which he, a morgue and a slab of ice played the 
principal parts. He found that he had sunk saab 
quite a bit in his bed of sawdust, and he was surrounl : 
with icy cold water. “Wake up, lads,” he bellowed i 
the top of his voice, “the ercek is rising and youse a 
all be drownded!” Someone struck a match, and ee 
flicker they could see that they had gone to sleep in a 
icehouse ! ' 

Two hours later the moon looked down on 8 a 
solate party trudging back toward town. It was aln Ff 
dawn when they came to the farmhouse where the a 
had been obtained. “Guess Pll run in here and # 0 
the farmer has seen anything of our horse and wagol 
said Dave. 

He did not have much trouble in arousing this aa 
man, who led him back to the barn and the ee 
veyance, “Wall, I reckon you’re satisfied that I haa 
directions all right enough, aint ye?” said the vil 
with a sly wink as he pocketed Dave’s two-dollar aid 

The horse ambled along with his load a aie 
bound pilgrims, quite unconscious of the ana 
that was heaped upon him by men who were 
to sleep and ‘too angry to converse. 

Sunday was spent at home in bed by work ol 
the camping party; and when they returned sea eon 
Monday morning, the spring-fever inoculation i 
plete. Even Sandy McPherson moved his wo 
back into the shop. 
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Magnetic Clutch for Machine 
Application 
By Jan SPAaNnpER 


Except for lifting purposes, electromagnets are seldom 
used in the machine shop. This is partly because the 
Possibilities of the magnet are not generally understood 
and partly because a rule, is 
not aware that a two-coj] full-time magnet in four cases 
out of five can be installed at lower cost and in a more 
convenient place than a system of levers, 

The two-speed mechanical-magnetic clutch shown was 
built to perform two operations on a drilling machine that 
of the operator to obtain 
food work at a reasonable price. The clutch did not call 
It worked silently, and it did 
wonders. 

The two gears @ are idlers on the bushing B and, with 
their nuts N, are pinned to the driving shaft D. The gears 
are riveted to the flanges F, in which jaws T are cut. 
The sleeve S$ is keyed to the shaft in such a way that the 
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MAGNETIC CLUTCH APPLIED TO A DRILLING MACHINE 


lever of the magnet Z can slide it in either direction 
and thus engage one of the gears. The jaws at the ends 
of: the sleeve correspond with those in the flanges, 

The jaws slope in such a way that, if there is no cur- 
rent on the magnet, the axial component of the tan- 
gential force on the Jaws is slightly greater than the 
friction of the sleeve on its keys and the sleeve is gently 
pressed back to its central] position, disengaging the 
machine automatically. 

The magnet is built out of a frame of flat iron, two 
commercial full-time coils and two iron plungers P. The 
coils receive their current from a three-point switch or 
push button, as shown. This contact maker is placed 
hear the foot of the operator. 

If the angle a of the jaws is well chosen, the friction 
on the keys and the axial force balance; and the energy 
consumed to keep the clutch in can be very small. The 
calculation of this angle seems formidable indeed, the 
friction and the forces involved being unknown quantities. 

However, the angle can be found in a practical way 
within a couple of minutes by putting one of the two 
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keys on a strip of the material of which the sleeve is 
made. By lifting one end of the strip, the key will slide 
at the angle of friction, and the angle of friction prac- 
tically equals the angle a of the jaws. The points of 
application of the forces on the keys and on the jaws 
are practically equidistant from the center of rotation 
and therefore equal. 


mm 
Blueprints Without Tracings 


By A. SPALDING 


The popularly accepted manner of making drawings 
to be reproduced by bluepriuting is to transfer a pencil 
drawing on heavy paper to tracing cloth, which means 
a double operation in getting the drawing on a medium 
suitable for blueprinting. White this practice has the 


There are on the market several grades of bond paper, 
suitable widths, with sufficient 
From these surfaces blueprints may 
be successfully made, 
of tracing and also reducing the cost 
from 25 to 50 per cent. While bond paper is most 
suitable for details, it may in many cases be used for 
complicated assemblies, 

The only precautions needed in making drawings on 
bond paper is to use a sufficiently soft pencil to procure 
a dense black line—a 2-H pencil is suitable. Also, on 
account of the paper being thin, as compared with the 
usual drawing paper, it may be found necessary to fold 
the corners over a couple of times where the sheet is 
tacked to the board, in order to prevent tearing. 

Where this system ig adopted, it is well to file a 
limited number of drawings in cardboard folios that may 
be taken from the file for the removal of individual: 
drawings. Thus tearing or wrinkling, due to the weight 
of superimposed drawings, when taking drawings out of, 
or replacing them in the file, is avoided. 

For office reference it is preferable to use a blueprint 
rather than the original, although the heavier grades of 
paper are very strong. Acid-treated tracing paper, which 
is brittle and tears easily, should not be confused with 
the bond paper mentioned. 

In addition to plain bond Paper pads of 100 sheets of a 
ruled cross-section paper in 816x11-in. size or thereabouts, 
printed if desired with a suitable heading consisting of 
the firm’s name, space for title, drawing number and 
date, are found to be admirably adapted to the rapid 
reproduction of details. These sheets may be sketched 
without a scale or straight-edge, using the section lines 
as a substitute. With this paper it may be found prefer- 
able to use ink, to avoid possible confusion on the 
blueprint, because the section lines may also show faintly. 

However, it has been found in many cases where the 
draftsman has the detail sufficiently well in mind that 
he can draw it (to scale if necessary ) freehand by 
following the cross-section lines. A so-called ball-pointed 
pen has been found satisfactory for this work. 

In making the blueprints about double the usual time 
of exposure is required. This item is not serious, because 
of the cheaper labor employed to make the prints. 
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Punches and Dies for Making 
Pepper and Salt Tops 


By Rosert Mawson 


SYNOPSIS—In this article are shown the 
punches and dies used in manufacturing pepper 
and salt tops. 


The H. O. Rogers Silver Co., Taunton, Mass., manu- 
factures a variety of high-grade silverware. 


An example 


FIG.9 


of this work—silver pepper and salt tops—is interesting 
and is here described. It will be seen that the various 
operations are performed at a good rate of speed, which 
is given. The tools are of a simple design, but the 
produce parts of a high-grade order. The machine for 
rolling the thread is shown in Fig. 10, while one of 
the finished parts is illustrated in Fig. 11. 


| 


PUNCHES AND DIES FOR MAKING PEPPER AND SALT SHAKER TOPS 


FIGS. 2 AND 2-A 


The stock, which 
has been cut to the correct width, is feq under the stripper. 


FIGS. 4 AND 4-A 
Operation—Drawing the blanked disk to the shape shown 
in Fig. 3. The disk is placed In the recess formed in the die, 
down. The machined projection on 


As the. 


FIGS. 8 AND 8-A illustrat 
Operation—Perforating the upper end, as ver the ma 
the detail, Fig. 7. Phe rolled blank Is placed > pie punch. 
chined shank of the die, which is a good at. nd number 
which {is provided with steel punches of the hers the press 
to suit the part to be produced, is forced down by 


and the holes are perforated in the top. 

FIGS. 9 AND 9-A le 

Operation—Bulging the perforated top. The ith a simila! 

between the two die elements, which are made g ig placed 

contour to that desired for the top. A pubber aaa down by 

in the hole of the plece, and as the punch is - pushed out 

the press, the rubber is compressed and the top 
to the same shape as the die elements. 

FIG. 10 is. slid 

Operation—Rolling the thread. The top g it with © 

threaded arbor A, and as the wheel B is fed ag top. 

arbor revolving. a similar thread is rolled on 


ed bY 


ce is placed 
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The Engineer, the Public and 
Economics 
By A. L. Haas 


In his consideration of modern progress or in his sur- 
vey of industry the economist divides the past into two 
distinct periods, the separating point being the utilization 
of power by the introduction of steam. This factor, 
leading to improvement in textile machinery, together 
with the invention of the lathe slide rest, forms the 
keystone that sustains all recent progress. Antiquity 
offers evidence of huge works accomplished—the pyramids 
are one example—but such work was in the main apart 
from economic consideration altogether. 

An engineer may be defined as one who guides, directs, 
controls or takes advantage of natural forces to serve 
utilitarian ends. In a modern sense the necessary quali- 
fication is that the results achieved must lessen cost. 
Much of the work of the past served no utilitarian end, 
nor was it of direct commercial benefit to the community 
at large. Modern effort is alone commercially communal 
and can be considered upon the ground of direct utility. 

Much criticism has been passed upon engineering work 
as inartistic and unbeautiful. The correct reply is to 
insist upon its commercial benefit rather than its infrac- 
tion of the canons of art. The question of beauty versus 
utility will always be arguable and find reason to back 
both points of view. Where, as in some large work, the 
two opposing factors can be combined (as they have suc- 
cessfully been at times), there is agreement in place of 
opposition. 


‘ENGINEER—THE Toout-Usina SUPERMAN 


‘Man is separated from all other life by one clear dis- 
tinction. He uses tools. The engineer is separated from 
other men in that his tools are of supersize. He is the 
tool-using superman. If merit rests in the first distinc- 
tion, then obviously greater merit rests in the second. 

The functions of the engineer are purely economic, his 
ends frankly utilitarian. He will harness a picturesque 
waterfall to the basest of power uses without his conscience 
feeling in the least uneasy. He will alter natural features 
by schemes of irrigation and transit. He is the true 
evolutionist of the modern era, and nothing he does is 
devoid of use or service to the community. Apart from 
engineering effort modern wealth would not exist. In 
more senses than one he creates wealth as does no other 
section of mankind. He conserves energy and renders 
practical the otherwise impossible of achievement. Today 
he wages war and in at most a few short years will cer- 
tainly render war impossible. | 

Ife takes the bare results of scientific discovery and 
adapts them to universal benefit. He renders time- 
wasting and cumbrous methods obsolete, gives improved 
means to effect the laborious and the menial work of the 
world and dignifies manual labor by removing its worst 
features. Simple muscular work is rapidly passing away, 
and skill is being placed in front of mere muscle—all 
because of engineering effort. Those professions most in 
the public view are largely those whose stock in trade 
consists of words. The engineer’s busy doings are inartic- 
ulate, and he remains more or less a mystery to the public 
at large. 

As an organizer and economist of front rank no other 
member of the community has the engineer's opportunity 
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of acquiring the same vital experience. He combines the 
human and the material as does no other man. In spit 
of this, or perhaps because of it, his place in public affair: 
has in the past been a minor or a secondary one. This js 
to be lamented and it is hoped, will soon be remedied, 4: 
a servant of the community at large the engineer’s efforts 
have been second to none. He is therefore qualified to 
take a place in public affairs as are few others in the 
nation. 

It may be on account of the inherent modesty of 
genius, or because his time is occupied and his life a satis: 
fying one—perhaps it is because he does not vet realize 
that the qualified technical man is the equal of those in 
any other profession extant—that his voice is more or 
less silent in public affairs. Whatever the reason, it i: 
to be regretted. 

Were the public at large more acquainted with the 
engineer’s value and worth, it would certainly welcome his 
guidance in problems already solved in manufactunne. 
but which seem beyond the capacity of those vested with 
elective authority. 

B 


Handy Metric and Decimal- 
Equivalent Scale 


By Norman V. CHRISTENSEN 


There is hardly a shop but what uses the metric system 
at least occasionally ; and this tendency is on the increas. 
largely owing to the present conflict in Europe. 

The accompanying scale is practically self-descriptie. 
but a little explanation will be helpful. 

The circumference of the heavy circle represents | 1. 
and as will be seen, the outer ring of figures indicate 


8.265628) Fy 2mm! “70 88)" 
748031" 
EQUIVALENTS | 35. 


IN 
INCHES 


T SCALE 


IVALEN 


HANDY METRIC AND DECIMAL EQU 
decimal equ* 


the fractional parts of an inch and ea chance { 


lents. It will be observed that there is 

confusion. 
The millimeters are marked off on th ; 

circle and show at a glance what any number ( - 

equals in inches. For example, take 13.5 mm. a 

be seen that it is just 44 in. 
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AMERICAN MACHINIST 


807 


Shells 


in 43 Hr.--]I 


By Frep H. CoLVIN 


SYNOPSIS—-The method of cutting the wave 
groove 1s interesting, special tooling being used. 
Using taps and dies of nearly 5Y% in. in 
diameter on long threads in fairly high- 
carbon steel is unusual enough to be of special 
interest, especially when an 8-thread is cut at the 
rate of 1 tn. advance per min. The shells are var- 
nished by floodin g. The instructions for inspection 
are also noteworthy. 


The wave groove for the band is the succeeding, or 


eighth, operation, for which another Root & Van Dervoort 
machine is made to serve by using a special turret and a 


bolt and then turns the turret. 
a particularly convenient mode of operating tool-post tur- 
rets of this kind. Then comes the first government in- 
spection for the operations as far as they have proceeded. 

Banding is done on 


After trying various heats running as high as 1,100 
deg. F., it has been found that 1,150 deg. F. gives the 
best results with about 2,400 Ib. pressure, there being three 
Squeezes in order to seat the ring properly in every way, 


BELG. 15. 
Machine Used—Root & Van Dervoort special. 
Fixture and Tools—See Fig. 16. 


cross-slide, Fig. 15. They are shown in detail in Fig. 16. 
There are six suboperations in making this wave groove. 
First, two parting tools A, Fig. 16, come in from the back 
and cut down the side of the groove. Then a tool block 
B is swung in from the pivot C. It carries the tool 
Which chamfers the end of the shell and faces it square 
with the groove for the banding operation. The tool 
was originally used to undercut for the thread in the 
base, but this work is now provided for in a later opera- 
tion. 

Then six grooves are cut in the band space by a gang 
of parting tools F’, to break up the width of the chip, which 
would be about 2 in. wide. The metal that is left is faced 
down with the flat cutter G. The waves are then cut with 
the formed cutter H by means of the wave cam on the 
face of the chuck and the roller I. The sides of the 
groove are undercut by two tools J moving at the proper 
angle and controlled by the handle A, which operates 
through a worm and racks on the back of the tools. The 
indexing is by the side handle. which first withdraws the 


*Previous installment appeared on page 749. Copyright, 


1916, Hill Publishing Co. 


UFEKATION 9: CUTTING WAVE GROOVE—SIX SUBOPERATIONS 


Gages—Diameter, width, wave and undercut. 

Production—20 min. each. 
It was also found that the width of the ring plays quite an 
important part in having it fill the undercut. Best results 
are secured by turning the ring to 1/4, in. less than the 
minimum width of the groove when cold. This means 
that a slight shaving takes place from the ring when it is 
forced into place, but it insures enough metal at the bot- 
tom of the band groove to flow nicely into the corners 
of the undercut. Fig. 17-A gives the band dimensions, 
Production time, 3 inin. each. 

Next come the counterboring and threading for the 
adapter plug and for the open end of the shell, Fig, 18-A. 
The threading operation and the plug itself are both inter- 
esting. The shell is held in the same type of lathe as for 
cutting off in the second operation. The tools consist of 
a boring bar and a Murchey tap, mounted in a specially 
heavy turret. When the toughness of the steel is consid- 
ered and also the fact that this thread is 5.435 in. in out- 
side diameter with an 8-pitch, left-handed Whitworth 
thread, it will be seen that considerable metal must be 
removed at each tapping operation. The shells are bored, 
counterbored at the end of the thread and the tap run in 
at 10 r.p.m., making exceptionally fast threading for this 
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FOUR OF THE OPERATION SHEETS FOR 8-IN. SHELLS 


Vol. 44, No, 19 


NS 


Ss Ee ; 
TTT MUA A: 


° TT) annul ‘ 
iii yy, Wey = 
LL WL Wie / 


Fig. 19-A. Operation 12 


Fig. 18-A. Operation 11 


FIG. 16. TURRET FOR WAVE GROOVING AND BACK-GROOVING TOOLS ON SAME CARRIAGE 


FIG. 19. OPERATION 12: SCREWING IN ADAPTER PLUG 
Machine Used—None. 


ee and Tools —~Pot chuck and pin wrench. 
roduction—i min. each. 


diameter. A finishing tap is also used, in order to main- 
4 = . . . 
tall the thread SIAC, Production time, er Mtl). each 


The thread is then cleaned out with a brush and an air 
jet, aid the adapter, which has been previously made, 


is screwed into place, as in Fig. 19. The shell is held 
in a clamping stand, Fig. 14, for this, the eleventh, oper 
ation. 
With the adapter screwed in place, the large end of the 
shell must be faced to weight on the lathe shown in Fig. 
20. The shell is held in a regular draw-in chuck. 
Over this lathe is a jib crane that carries a bean 
as can be seen. Suspended from it are the chain hows a0 
shell clamp. The shell is first weighed, them we” 
the chuek, and the proper amount is faced off _— 
io a table that is hung up in plain sight at A. A aX 
the main equivalents are shown herewith, from W if 
it will be seen that facing off #y m. of both shell a 
adapter plug reduces the weight 654 0%, while a 
gives 1 lb. + oz.; and 14 in., 3 Ib. 534 oz. ‘This sys 
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TOOL STEEL 
FIG. 20-B. GAGES FOR LENGTH AND WALL THICKNESS 


FIG. 20. OPERATION 13: FACE TO WEIGHT 


Machine Used—Root & Van Dervoort special, 
Fixtures—Scales and clamp. 

Gages—See Fig. 20-B. 

Production Time—15 min. each. 
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FIG. 15-B. GAGES FOR OPERATION 9 
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makes it easy to bring the shells to proper weight very 
quickly and with a degree of accuracy that largely reduces 
the cut-and-try plan. | 

After facing to weight, the end is again stamped with 
the heat number and other symbols, as in Fig. 21-A, this 
work being done by hand through a specially made guid- 
ing plate. The adapter plug is removed for cleaning 
the inside and varnishing, 
properly geared down serving for this purpose. 
in which this is done is shown in Fig. 19, the motor being 
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FIG. 18-B. GAGE FOR OPEN END OF SHELL 
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FIG. 18-C. LIMIT GAGE FOR OPEN END OF SHELL 


ered into the tank of hot soda water, where it remains as 
long as necessary. The shells are next washed in plain 
water, after which they are ready for varnishing. 

The varnishing is done by a different method than usu- 
ally employed. For this purpose special trucks, Fig. 23, 
have been made, the upper part consisting of a framework 
that carries 12 shells, nose down, in a cast-iron frame. 
The construction of this frame is given in Fig, 24, a 
bronze collar with the same curve as the nose of the shell 
being placed in the lower section to hold the shell firmly 
without bruising. 

The truck with its load of shells is run beside the 
varnishing tanks, which are shown in outline jn Fig. 25. 
One of the elbows, seen in place on the truck, is screwed 
into the nose of a shell, completely covering the threaded 
portion and thereby preventing varnish from getting 
into it. The elbow is then connected to a hose running 
to the varnish tank. Manipulating the three-way cock 
allows pressure from the air tank to force varnish up 
into the shell, which ig stopped when the height reaches 
the recess below the adapter-plug thread. The air is then 
shut off. and the varnish returns by gravity to its tank, 
allowing just enough to adhere to cover the inside of the 
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FIG. 20-A. OPERATION FIG. 21-A. OPERA- FIG. 22-A. OPERATION 17: FIG. 26-A. OPERATION 
13: FACE TO TION 14; STAMP VARNISHING INSIDE ' 18: TURN COPPER 
WEIGHT END OF SHELL OF SHELLS ~ ot BAND 


Final inspection comes next, after which the grommet or 
endless-rope band is sli pped over the shell close Up to the 
front of the upper band as in Fig. 27. The grommet 
remains on the shell, as it affords protection to the band. 
both in handling and in shipping. Then the plug i: 
screwed into the body, and the shells are boxed for ship- 
ment, one shell in a box. 

The adapter plug, which screws into the base of the 
shell, is made from a forging weighing 30 Ib. The fint 
operation, Fig. 28-A, is to face and rough-turn the head 
on a large Potter & Johnston machine, the regular 
tool equipment being used for this purpose. Next come 
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FIG. 22. SODA TANK AND OVENS FIG, 24. SECTION FIG. 25. THE VARNISHING 
OF TRUCK TANKS 
| shell. With the elbow left in place, to prevent the yarnish MACHINE STEEL 
from running down into the thread, the truck load of (Case Harden) PACHINE STEEL 
rd 


shells is run into the baking oven, Fig. 22, where they are (Coteus i aaaad 


held at a temperature of 300 to 325 deg. for a sufficient : hs % 

| period thoroughly to bake the varnish. } math 
The bands are next turned on a short-bed Root & Van ee 

Dervoort lathe by means of two formed tools. The front i - 

tool merely Troughs out the band to the approximate shape ; ant 

While the rear undercutting or shaving tool gives it the a 

! final form, including the proper serrations at the point. “et 

Cc 


FIG. 26. GAGES FOR BAND, OPERATION 18 


ee d 
the drilling of the two 34-in. holes for the pin ¥ mane 
also for holding in some of the future sian “Arline 

This operation is shown in Fig. 29-A and { he aul 
fixture in Fig. 30. The piece is chucked by ibe Sant 
rough-turned on the outside, while the cury «the et 
is also roughed out by flat cutters ane au 
rect form. Both a Potter & Johnston machine aie an 
cutters and a Root and Van Dervoort Seat fel 
employed. Special cutters are used with ‘ hy ; 

The plug is driven by two pins fitting into ie 
holes, while the plug itself it held by three ote chue 
The holder A, Fig. 31, bolts against the ae anes 
and allows the jaws to act in the three a an 
MIG. 23. SPECIAL TRUCK FOR VARNISHING driving stress being carried by the two steel P 


he wrent! 
k jaws 
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Then the outside is finish-turned and the curved con- 
tour swept out to shape, the undercut for the thread being 
made at the same time, either on a Root & Van Dervoort 
or on a Potter & Jolinston machine. 

The thread is then cut under a Baker vertical heavy- 
duty drilling machine, Fig. 32, furnished with a Murchey 


FIG. 27. GROMMET IN PLACE 
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FIG. 30. DRILLING FIXTURE FOR PLUG 


self-opening dic and a special knock-out that has been 
arranged particularly for this work. It consists of two 
fingers of small section, which go down between two of 
the chasers, opening the die when they strike the head. 
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The thread is an 8 to the inch, of Whitworth form and 
left-handed, and the cutting is done at 8 r.p.m., using 
for a lubricant. Sol-cut with a trace of tri-sodium phos- 
phate added to it. It has proved much more satisfactory 
than the cutting oil that was first tried, as it leaves a 
better finish on the work and is apparently easier on the 
die. 

The plug is held for threading by simply placing the 
two wrench holes over dowels in the holding fixture on 
the drilling table. The operator makes a small punch 
mark to show which way the plug was placed on the fixture 
for the first threading. 

The feed is geared so as to lead the die at its proper rate, 
and the punch mark allows the plug to be replaced for the 
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FIG. 31. CHUCK AND TOOLS FOR PLUG 


finish threading without difficulty. By bringing the die 
head down on a distance block before throwing in the 
fecd, the proper lead is maintained, and there is no trouble 
experienced in catching threads. The finishing die 
removes ?/,, in. and leaves a good thread on the plug. 
The roughing cut is taken at the rate of 8 r.p.m., while 
the finish cut is speeded up to 12 r.p.m. 

The final operation on the plug as a separate piece is 
to screw it into a sleeve chuck, Fig. 33A, which bottoms it 
so as to allow the fillet to be turned and the under side 
of the head to be squared. The outside is then turned 
true with the thread, this being done on an engine lathe 
that happens to be available. The finished plug weighs 
about 19 |b. 

The inspector’s instructions are given, to show the spe- 
cial points to which they must give attention. 
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INSPECTION INSTRUCTION 

Inspection of Rough Forging—The rough forging is ex- 
amined for heat number and for the two acceptance marks. 
If the heat number should come directly on the nose of the 
shell, it is transferred by the inspector to the side of the 
nose of the shell. The shells are inspected for lengths, out- 
side diameter and inside diameter, which is done by the use 
of calipers, and are also measured for concentricity by the 
use of a special concentricity gage. 

From four to eight shells are placed on the bench by the 
inspector's helper, and the inspector does the measuring, care- 
fully marking the amount of concentricity at the high point 
of the shell. This marking is done with a brush and yellow 
ochre. Shell forgings are piled so that all forgings eccentric 
% in. or more are in one pile, while forgings that come 4c- 
centric % in. or less are piled in another pile. 

The forgings are also inspected for deep flaws or grooves. 
All forgings not coming up to requirements are held for the 
decision of the chief inspector, who in turn takes up any 
questions as to the availability of the forgings with the 
British inspector. 

Operation 1: Drill and Rough-Face—The length of hole is 
carefully inspected by the use of Bage provided. The inspector 
also looks through the hole in the nose of shell from the 
rear end, ascertaining if the hole is reasonably concentric 
with the bore. The inspector ascertains that there are no 
flaws in the hole. 

Operation 2: Cut Off End—tThe inspector ascertains that the 
operator has transferred the heat number from the nose of 
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FIG. 31-B. GAGES FOR ADAPTER PLUG 


the shell to the end which has been cut off. The length of the 
shell is ascertained by use of Sage provided. The forging also 
is inspected for cracks or flaws. 

Operation 3: Rough-Turn—The inspector ascertains that 
the outside diameter is within the limits according to special 


according to the special gage. The diameter of the small 
end ig carefully measured with a special limit Sage which 
has not yet been made. The finish is examined, and care ig 
taken to see that there is no step of appreciable depth in the 
forging, and also the whole exterior surface is carefully ex- 
amined for flaws, 

Operation 4: Rough-Bore—The inside diameter is checked 
with limit Bages provided. The inside contour is checked with 
Bage provided and the length of the hole in front carefully 
checked to see that same will clean up. A special gage must 
be provided for this. The interior surfac 
Spected by the aid of a looking-glass and a small electric 
light, or other suitable means to ascertain 
flaws or cracks in the forging. 


FIG. 28-A, OPERA- 
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Operation 5: Finish-Bore—The inside diameter is checked 
according to gages. The contour of the inside is checked ac- 
cording to gages, and the general concentricity of the shell 
is ascertained by the use of calipers. The length of hole and 
nose is also carefully watched for, and a special gage is used 
which ice not yet designed. Special care is taken to ascertain 
that the proper finish is obtained in the bore, any irregulari- 
ties being cause for the rejection or holding for correction of 
the work. The shell is also inspected for flaws. 

Operation 6: Bore and Thread Nose—The final stamping of 
the heat number on the rounded part of the outside of the 
shell is ascertained. The outside diameter in front of the 
copper band is checked with gages provided. The diameter of 
the sides below the copper band is checked with gages pro- 
vided. The diameter of the face of the nose is also carefully 
checked, and a gage must be made for this. The outside finish 
is inspected and must be as good or better than the sample, 
which must be made. 

The diameter of the side of the hole is carefully ascer- 
tained by the use of limit gages provided, and the diameter 
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FIG. 32-C. GAGE FOR HEAD OF PLUG 
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and angle of facing are carefully checked. The finish of the 
thread is carefully inspected and is also inspected for flaws 
or chipping out in this thread. 

Operation 7: Drill and Tap for Grub Screw—-The distance 
of the hole from the face is ascertained, and size of the 
thread is tried with a tap used as a plug gage. The ap- 
pearance of the thread is carefully checked, and if the thread 
causes a burr on the large thread in the nose the shell body 
must be retapped. 

Operation 8: Wave Grooves—The width of the groove, the 
diameter at the bottom of the groove, the diameter of the 
waves, the throw of the waves and the amount of under- 
cutting are carefully checked by the use of gages provided. 
The finish of the waves and the groove in general is carefully 
checked. 

Operation 9: Bands—All copper bands are examined be- 
fore they are placed on the shell, to ascertain that no scale 
is on the inside of same. After the shell is banded, the in- 
spector tests the band by the use of a very small hammer, 
placing his left finger on the part near where he strikes a 
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blow, and he can readily ascertain whether the band has been 
properly seated. Great care is exercised at all times so that 
careful inspection is maintained on this point. 

Operation 10: Thread and Counterbore—The forging is 
carefully inspected for size of counterbore, for fillet at bottom 
of counterbore, for smoothness of machining, for correct size 
of thread and depth of same in relation to necking. 

Operation 11: Clean Threads—The threads are inspected to 
ascertain that they are perfectly clean, the operator calling 
on inspector before screwing in the adapter plug. The adapter 
plug is then screwed in, in the inspector’s presence, and 
same must be screwed in so that the head will seat properly 
in the counterbore. A little vaseline mixed with gasoline is 
used as a lubricant. 

Operation 12: Facing to Weight—The shell is examined to 
see that the face is smooth, to see that the radius of the fillet 
is correct, and is also carefully weighed to see that it comes 
within the limits of the weight requirements. 

Operation 13: Stamp—The shells are carefully inspected to 
see that the proper stamping, consisting of 8-in. Howitzer— 
3, F & 8, date of completion, trade-mark, heat number and 
serial numbers are stamped neatly and correctly. 

Operation 14: Remove Adapter Plug—No inspection is nec- 
essary except to be sure that the operator does not damage 
the threads of either the shell or adapter plug in this opera- 
tion. 

Operation 15: Clean Shell—The shell body, especially the 
interior, is gone over carefully to see that shell is perfectly 
dry and clean. 

Operation 16: Varnish—-Special attention is given to this 
operation, as it is imperative that the coating of the varnish 
is absolutely smooth, free from cracks and that there ts no 
varnish in either of the threads. The inspection can be well 
done with an electric light and a mirror. 

Operation 17: Turn Copper Bands—The diameter and general 
shape, the width and depth of groove, the spacing of serrations 
and the shape of the band are carefully inspected by the use 
of gages provided. The finish according to sample must be 
maintained. 

Preliminary and Final Inspection—The preliminary in- 
spection consists of going over each shell body and adapter 
plug and ascertaining that all dimensions and conditions are 
according to the drawing and specifications. Gages are pro- 
vided for this operation, but a scale is used in order to enable 
the checking of the weight of various parts, so that the 
weight will come out right In the end. 

The final inspection consists of going over all inspection 
done prior to this operation and checking up each item to see 
that the shell is according to the accepted standards. The 
adapter-plug fit is carefully tried on each shell. 


Stellite is now being used on the rough-turning, rough- 
and finish-boring and finish-turning operations with 
y-in. feed and 105 to 120 ft. per min. cutting speed, 
which makes a very satisfactory job. This alloy comes 
in three harnesses—Nos. 1, 2 and 3, No. 2 being found 
most desirable for this class of work. 
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Attachment for T-Squares 
By J. M. FirzGrERALD 


The accompanying illustration shows an easily con- 
structed and satisfactory attachment for small T-squares. 


ATTACHMENT FOR SMALL T-SQUARES 


Any desired tension may be obtained by means of the 
knurled screw, so that the board may be used at any angle 
and the square will stay wherever placed. 
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A Department of Economy* 
By W. Rockwoop Conovert 


The organization of every large industry should include 
a department of economy. Even in the smaller factory 
Some person should be definitely assigned to the work 
of investigating and controlling the expenditures on 
expense and investment accounts. The scope of this work 
is so broad that it does not receive adequate attention 
where it is divided and the responsibility assumed by 
busy officials or placed on the heads of manufacturing 
departments. The big industries and many municipal 
corporations are already recognizing the importance of 
maintaining a department specially devoted to the study 
and control of expense matters, Publicity is one of 
the most potent factors in overcoming waste and extrava- 
gance, either in public or private business, and the 
department of economy exerts a most valuable influence 
toward this end. 

The economist must be a person of broad experience 
in his line of work. He must be a free lance in the 
factory, in order to pursue his duties with a good measure 
of success. It is his function to investigate conditions 


in any office or department, and in doing this he should - 


have unrestricted authority to ask and insist upon the 
cooperation of the foreman or his assistants. All expense 
matters, whether relating to labor or material charges, 
come under his observation. A record of the organi- 
zation of each department should be maintained for 
reference, and this record should be correct to date at 
all times. At the close of the month reports of the 
number of help of all classes working in each shop or 
office should be sent to the desk of the economist for 
mMspection. These reports bear the signature of the fore- 
man as certification that they are correct. All requests 
to supply additional expense help should also be sent 
to the department of economy for approval before the 
help is employed. By comparing the number of expense 
employees with the number of productive employees 
working each month the economist is able to judge 
whether the foreman is justified in asking for additional 
labor in the expense classes. Productive conditions, such 
as new orders or rush business, should receive his con- 


sideration in making decisions, The regular reports of 


the production department relating to apparatus on 
schedule, shipments, unfilled orders and new business are 


fication under investigation. These sheets are compiled 
from the payroll records immediately on the close 
of the roll, which ‘enables a prompt investigation to be 
made while the cause for any increase in expenditure 


*Prepared for the author's forthcomin book on “Industri 1 
Economics.” Copyright, 1916, Hill Publishing Co. nee 


tFactory economist, Genera] Electric Co. 
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is still fresh in the foreman’s mind. This system of 
furnishing information to department heads and making 
criticisms week by week exerts a Wholesome influeng 
in establishing uniform efforts toward economy and 
permanent methods of control. 

Reports of all expense materials, such ag miscellaneon: 
shop and office supplies, lubricants, fuel oil, Bas, ete. 
consumed in the various departments should be snt 
each month by the central storekeeper to the department 
of economy for inspection and criticism. The amounts 
used are in turn sent out in a detail report to each 
foreman, so that he may be posted on these expenditurs 
in his individual shop. The Issuing of these reports 
regularly has a marked effect in preventing. extravagane 
and waste. Constant investigation by the economist als 
exerts a helpful influence in teaching the head of each 
department to keep a close watch upon these items. It 
opens the way for devising means of controlling the 
consumption more adequatcly than is feasible where the 
matter is left in the hands of the foreman. 

Machinery and _tool-repair accounts, miscellaneou: 
repairs and all expenditures on maintenance of property 
accounts are items that should receive the attention of 
the economist. In like manner all purchases of offie 
furniture, office supplies and forms, miscellaneous shop 
equipment and purchases in general of a special or 
expense nature require the consistent attention of some 
Person equipped with the knowledge and experience t 
pass upon these items. 

In the small factory the superintendent may find tm 
to look into these matters with some measure of succes. 
but in the big, modern industry his time is largely taken 
up with business of an executive nature, which pet 
the investigation of a very large number of details ae 
considered of lesser importance and which are asta 
left to the heads of individual departments, with 
result that many such items receive only ae 
attention or no attention at all. The field for ne 
work in these large plants is practically without a 
and the organization of such work on a systematic si 
of continued, efficient effort is worthy the roe 
serious consideration as a profitable feature of busize 
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Simple Chuck for Machining 
Shrapnel Noses 
By Frep FRUHNER 
The illustration shows a simple chuck for 


threading brass noses for shrapnel shells. a 
consists of a body A, which screws on the spindle. 
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By W. J. TEWKsBuRy* 


SY MOPSIS—The reason why so many suggestion 
plans fail is because they are allowed to die a ling- 


Various kinds of suggestion plans have been tried and 
condemned ag, partial, if not complete, failures by a great 
many manufacturing concerns in the past. I have had 
considerable experience during the past 15 years with a 
number of schemes which failed and others which at the 
start showed promise, but later had to be dropped through 
lack of satisfactory results obtained or lack of interest 
generally, 

Some four or five years ago, however, a new attempt 
Was made, no scheme of this character having ever pre- 
viously been tried out by our company. Notices were 


SUGGESTIONS 
Ca ee 


Every EMPLOYEE of this company is invited to 
make SUGGESTIONS. 

We want your CO-OPERATION in our work. 

We welcome CRITICISM. 

YOU are on the job. YOU are in a position to 
know what is needed, in many cases, BETTER than 
any one else. 

USE the suggestion BLANKS, Seal the SUGGES- 
TION in the addressed envelope and place it in the 
suggestion BOX at the EAST or WEST entrance, or 
send it through the MAIL (Local service). 

Each suggestion will receive my personal 
ATTENTION. 

If you don’t THINK the reason given for rejecting 
4 suggestion is a good one, take the question up 
PERSONALLY with the undersigned. 

If you do not receive an ACKNOWLEDGMENT 
for each suggestion sent in, NOTIFY the undersigned. 

DO NOT expect to be advised as to the REJECTION 
or ACCEPTANCE of your suggestion at once. It 
takes TIME to investigate and to SECURE the facts 
before passing on its MERITS. 


W. J. TEWKSBURY, __ 
Factory Superintendent 


FIG. 1. NOTICE SOLICITING SUGGESTIONS 


printed and posted on the bulletin boards throughout the 
factory, and a quantity of printed suggestion blanks was 
supplied to each department. The notices asked em- 
ployees to make suggestions at will, and for a while quite 
a number were received, many of which were worth 
while, saving money, Improving quality, etc.; but after 


*Factory Superintendent, Automatic Electric Co., Chi- 


cago, Il. 


First, printed cards, as in Fig. 1, were neatly framed 
and posted throughout the factory, most of them being 
fountains, where they would 

Directly below or to one 
side of the framed notice was fastened a suitable box, on 


3565 
D 2-27-15 


I cuggest thee 1M patking the connector shelves, that the brace which holde 


and the 114 be fastened on with screws py 


and they can 


adopting thie method the doxes will not be destro 
We will require 400. 


be returned. These boxes cost $) 097 each. 


Signed,_____ Ge Green ay, NoO7 


Please avestignte the obove suggeation sad return to me with the following inlormation: 

Stewed, Se fa Dowie ary 5 

Dem the rwapenion imveive a change ia design? Ba 

Rasmewed com of machine eqipment ried? BOD@ 
Toren So fe epi 2 DOO hd 


Prebeble ferure yearly demand ? zes for St. Paul al-ne 


Eotimeted soviag per unit? 1.37 per box pa ee 


Estumeced ag nr ee 


ee, eudtract from tote? 


Rewerks__Get estimated coet of of 
v You should have oost of present box, cost of new box, eto, 


Signed, Dep. No. 
Th Deperemeet degnese sal secere shove internation and ture to Factory Superintendent. 


SUGGESTION { Sovert, 


Ww. J. Tewkebury, 
cacteey eurgumrrenpent. 


FIG. 2. FILLED-IN SUGGESTION BLANK 


the front of which was lettered the word “Suggestions.” 
In this box was put a supply of suggestion blanks similar 
to the filled-in blank in Fig. 2, inclosed in addressed 
envelopes like Fig. 3. An emplovee can take a blank 
without being required to go to the foreman’s desk and 
ask for a blank and envelope. The average workman 
is found to be disinclined to do anything which in his 
estimation is likely to get him in wrong with the man 
to whom he reports. Ifuman nature will out, and in 
some cases undoubtedly a jealous foreman afraid of his 
job might take offense at something some one of his 
employees suggested. 

To eliminate so far as possible any chance for a 
feeling of this nature and to make it easier for the 
employee to do what he might like to do, we placed 
these addressed envelopes containing suggestion blanks 
as specified. Another change that is vital to the suCcCCSS 
of the plan now in operation consists in requiring each 
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foreman to send in a report once a week to the factory 


‘superintendent. He can make as many suggestions as he 


sees fit; but in case he has no idea to suggest during the 
week, he must before 9 a.m. of the following Tuesday 
send in a suggestion blank on which he writes, “No 
suggestion for this week,” and signs his name thereto. 
Any foreman failing to send in at least one bonafide 
suggestion or a blank with the foregoing remark during 
the week receives at once a copy of a form memorandum, 
Fig. 4. A factory superintendent’s instruction No. 64, 
dated Apr. 20, 1912, had already been sent to each 
department, outlining the proposition in detail, Fig. 5. 


W. J. TEWKSBURY 


Factory Superintendent, 
DEPT. 51 


FIG. 3. THE ENVELOPE 


This one requirement can be said to have contributed 
more to the success of our plan than any other one thing. 

Pride entered into the matter. A foreman, realizing 
that a report must be made, disliked the idea of sending 
in a blank with a signed statement to the effect that 


he could think of nothing to improve conditions in any | 


way, shape or form in his own department or anywhere 
else. He well knew that this department was far from 
perfect, and he know that I also was aware of it, with 
the result that the foreman began to think. Instead 
of taking things for granted, he began to use his head 
in @ new manner possibly. He began to look for ideas, 
and in seeking for something worth while he discovered 
many cases that called for investigation and improve- 


Date. 
Dept. No. 


Your attention is called to Supt. Inst. #64 which 
. Specifies that:- 


"All shop Foremen shall make a suggestion report 
at least once a week to the Shop Superintendent on F~248,% 


"If there are no sugsestions to be made, they shall 
send in @ report in the same wanner marking it *no report® 
and eign sane," 


Your report. for week endi 
not deen received. Please forward same at once, and in the 


future arrange so that this report will be sent in and receiy- 
ed by Dept. #51 not later than 3 o’clock Monday of each week. 


NSD 


FIG. 4. A GENTLE REMINDER 


ment. He found this layout in error, a blueprint incor- 
rect, a tool or fixture so designed as to interfere with 
the operator’s being able to turn out the maximum 
output in the minimum time. He discovered that he 
was possibly doing work that need not be done or that 
could be handled in another department at a lower cost 
and also save a transfer. His reserve force of brain 
power was brought into active use and developed. He 
became a more forceful executive, looking at the world 
and at his work in particular from a different angle, 
and this example had its effect. As a result, thinking 


‘ 
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became more and more apparent, others became infected 
with the same desire and the plan became a success. 
Of course, all was not accomplished in a day, a week 
or a month. Conditions changed gradually and wer 
assisted by various schemes all working to one end, such 
as blotters, Figs. 6 and 7, and time cards, Fig. 8. The 
blotters are distributed to the office staff, foremen, engi- 
neers and draftsmen, while the daily time card is used 
by every factory employee for recording his time, 
Lead pencils on which were stamped the company’s 
name and the additional words, “Suggestions Wanted,” 
were purchased and acted as a constant reminder to all en. 
ployees who used pencils. In each department we placed 
blue or brown prints mounted on heavy cardboard and 
changed monthly. Problems for the month appear on 
this sheet and also a calendar for the month. Figs. 9, 
10 and 11 are samples of the sheets mentioned. By 
selecting each month a new subject for the problem. 
such as time, thrift, save, efficiency, scheduling, trucking, 


Factory supt's Inst. $64 
April 20th, 1912, 


All Shop Foremen ehall make a suggestion report at 
least once a week to the Factory Supt. on Form F=248, 
If there are no suggestions to be made they eisl! 


SUGGESTION RFPORTS 


eond in a report in the same manner marking it "no report’ 
and eign nase. | 
Suggestions, such as improvements in methods of | 
wanufacturing, toolo. equipment, increase of efficiency, ! 
eaving in the management of departmente, should be reported. 
Th- reporta are to be sent to the Pactory Supt. (Dept. #61) 
oh @ sealed onvelope, and an investigation will be made under | 
personal instructions from his office. | 
Suggestion forme should specify the piece mmber oF | 
drawing number in each case, and explain briefly and preciecly 
the suggestion to be considered. If a sketch is required to 
give the necessary information the same can be made on the | 
reverse aide of the suggestion repoft Porn F248. 
These euggestion report forme are to be used by sry 
euployee desiring eame. Forme shall be kept ins box in sed 
department for use of employees desiring thes. 


w J. Tewksbury, | 
FACTORY SUPERINTSSDOT: 


Wwat/s,. 


EMEN 
FIG. 5. OUTLINE OF SYSTEM SENT TO SHOP FOR 


rate setting, cte., interest is maintained, and sabes 
of thought are developed. In addition to the as 
problem and calendar referred to, it was my os i 
send out a letter to all department heads, ce 
included, in which the problem was discussed at § 


tie , -pulletivs 
About a year ago we began issuing sa se 
printing a sufficient number so that eac 


. i) 
interested received one. In addition to ae 
letter a lot of local news appears in the area ne 7 
and has gone a great way in creating furt ee v 
this plan, particularly with those who F eonsidertit=. 
given the matter but a small amount of © gene ot 
The results of our first year’s ape until 
altogether satisfactory, and we made d a Suge? 
have what may be considered a fairly ee nde. 
tion Plan,” even if passed on by a biased Js 
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The management realized before the end of the second 
year that the plan was working along the right lines, 
and a banquet was arranged for. Employees who had 
tu their credit an approved suggestion during the year 
were given a ticket to the banquet and came as guests 
of the company; all other employees were required to 
pay. In addition certain emplovees, according to the 
value of suggestions approved, were presented by the 
management with gold, silver and bronze watch fobs, 
suitably engraved to show that they were presented by 
the company for valuable suggestions during 1913. The 
following year, 1914, was more successful as a record 
producer. In 1912 there had been but 41 employees, 
who made a total of 302 suggestions, of which we 
approved 147. In 1913, from 137 men and women 
came a total of 714 suggestions, of which there were 
481 approved. In 1914 the 146 employees made 1,314 
suggestions, and we approved 613 as being worth while. 
In 1915, the total number of employees being consider- 
ably reduced on account of business depression, there 
were but 135 who sent in suggestions. However, the 
total number made increased to 2,345, of which 1,189 


sraTioneRY - &}/A\/EX .- Supplies. 


WHAT ARE WE USING THAT IS UNNECCESSARY 
OR TOO EXPENSIVE? 
FORMS, PAPER,PENS,PENCILS,ETC. 
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PROBLEMS 


No.7. 
SCHEDULING WORK, CHASING, REQUISITIONING 


AND TRANSFERRING STOCK. 
NOW - IS - YOUR CHANCE 
TELL HOW YOU WOULD DO IT. 


FIGS. 6 AND 7. TWO FORMS OF BLOTTERS 


were approved, or more than 50 per cent. In 1914 we 
celebrated the conclusion of the year’s work by a banquet, 
at which we presented to those who had distinguished 
themselves various tokens of the company’s appreciation. 

The best record was made during that year by the fore- 
man of our screw-machine department, and he received 
a 21-jewel gold watch. Others received 17- and 15-jewei 
gold watches, diamond-set knives, gold, silver and bronze 
watch fobs, etc. The value of the total approved sugges- 
tions made determined the class in which the individual 
was placed, and the value of the article presented was 
in accordance with the value of the suggestions received 
from that particular individual. There were seven classes 
or divisions that year, the seventh being those who had 
at least one approved suggestion to their credit and were 
therefore invited to be the guests of the company at the 
banquet. 

In 1915 the same arrangement was made, with the 
addition of a dance after the banquet. The tokens for 
1915 consisted of all the articles used in previous years, 
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with the addition of three classes of rings. In class 
No. 1 the rings were set with ten diamonds, one in 
each of the finger holes of the dial of the automatic 
phone, as on each ring was engraved a facsimile of the 
dial. Class No. 2 rings were set with one diamond, and 
class No. 3 were plain, all, however, being engraved 
with the dial, as in case of classes No. 1 and No. 2. The 
banquet was attended by 700 of our employees, which was 
just double the number attending the first banquet in 
1913. We have received suggestions from office boys, 
clerks and stenographers. Everybody is thinking, and 
the fever is catching. 

We bar all employees above the rank of foreman from 
competing, but do not of course bar them from making 
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SUGGESTIONS 


FIG. 8. THE TIME CARD 


suggestions. The greatest saving which any one sugges- 
tion has made during a single year is $6,700. We have 
had several instances where the total value of all the 
suggestions made during the year by one employee 
reached $1,000 or more. There have been hundreds of 
approved suggestions on which no money value could 
be figured, and many cases where adopting the sugges- 
tion has meant a higher manufacturing cost and the 
expenditure of a considerable sum of money for tools, 


iINsPECTION=QUALIT Y=— ESIGN 
OF 


PRICE MATERIAL FINISH | 
YOU THINK OF THE REST 


FIG. 9. EXAMPLE OF MONTHLY CALENDAR 


fixtures, etc. We encourage safety-first suggestions, 
and they are frequently received. 

I recall that one boy in particular, one of our mail 
carriers whose duties took him all over the plant, made 
14 suggestions during the year 1915, and 8 of them were 
approved. They were all worth while, although none of 
them saved any great amount of money, nearly all being 
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SIT DEVELOPS ENERGY. 
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FIG. 10. 


EXAMPLE OF MONTHLY CALENDAR 


along the line of efficiency. For example: In the office 
in which this boy works there are about a dozen overhead 
250-watt lights, one for each 16-ft. square. Each one is 
controlled from a switchboard located at one end of the 
office. One of the errand boy’s duties is to switch off 
lights when not needed or to switch them on at request, 
and it was noticed that each time a new boy was hired 
he had to learn which button to snap. The suggestion 
was to put up a plate designating the buttons and thus 
avoid delay and annoyance. I simply cite this case 
to show what a boy will notice and comment on when 
the whole force is more or less interested. Each sugges- 
tion when received is given a number and immediately 
acknowledged on the form, Fig. 12; when approved or 
rejected, the person making the suggestion is immediately 
advised by a special form. 

Our suggestion year begins on Dec. 1, and since that 
date ‘last Year. we have received 854 suggestions. 
have been 
A number of these, however, were suggestions made last 


months before a suggestion is finally approved or rejected. 
There are several reasons for this. 
most importance are acted upon first; and frequently 
Q suggestion may require experimental work and the 
approval of the engineering department, as well as various 
other departments, in some cases, all of which takes con- 
siderable time before justifying a final decision. 
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Another feature in connection with ou; plan is thai 
each suggestion made is sent to me personally in a sealed 
envelope, and [ personally approve or reject it, Troe 
I do not do the actual work of investigating the value of 
each suggestion made or estimate tool costs, savings, etc, 
but I do finally pass on the merits of the point involved 
Each suggestion being acknowledged the day it is received 
and notice being sent out the moment a decision jg 
reached are of considerable importance in maintaining 
a satisfied state of mind in the employee. In advising an 
employee that his or her suggestion has been rejected the 
cause of rejection ig always given, and I Tepeatedly call 
attention in “Doings” to the fact that in case an emploree 
has reason to believe that an error has been made in the 
decision he shall make it a point to see me personally 
and explain his views and reasons. 


AssuRING A Square DEAL 


Not allowing the general foreman, master mechanic 
or the head of any division outranking a foreman to 
compete reduces the chance of a possible suspicion arising 
that some foreman’s thunder has been stolen, Also, 
having employees and foremen send their suggestions to 


Mr. . Dept. 


We acknowledge receipt of your suggestion of 


regarding a ee conan 


This suggestion will be Siven due consideration and &@ seao- 


randum of its disposition will be sent you as soon as possible, 


W. J. Tewkebury, 
FACTORY SUPERINTENDENT. 


FIG. 12. ACKNOWLEDGMENT FORM 


me direct eliminates another chance for complications. 
By playing the game square, giving all an honest deal 
the confidence of the employee is secured and ultimate 
success is assured. 

The banquets, the public presentation of nent 
the presence of all one’s fellow employees, personal PE ; 
the success of others—all tend to create interest 42 
enthusiasm, which to my mind can be maintained 
definitely just so long as everyone is treated seat 
and justly. The success we have had cannot pee 
be due to any peculiar condition in our plant. a 
can secure the same results if the proper methods 4 
adopted and used. Many are undoubtedly rere a 
success by means of other plans than ours, we oe 
remains that what we have we have ; and what ; coal 
done is being done here with increasing success a “i 
in spite of the failures that have been experien 
other systems by other firms. 


i 
Resharpening Old Files 


By Cecit H. Strure 


0 

To resharpen an old file, heat it in a hari Ae 
until a good scale appears uniformly ie take & 
and harden it at the proper temperature. bly. You 
good stiff file brush and clean the file ee 
will find that the scale comes off readily, ah trouble 
file with fairly good cutting qualities. mee it can 
with this manner of sharpening a file is ta 
repeated only a few times. 


May 11, 1916 
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Letters from Practical Men 


Storage of Grinding Wheels | 


Grinding enters so largely into modern manufacturing 
methods today that the safe storage of the grinding wheel 
demands attention. The wheels usually vary largely as 
to size, and quite frequently wheels of the same general 
dimensions will vary considerably as to both grain and 
grade. 

If the wheels are piled on top of one another the 
constant handling to which they will be subjected may 
result in damage; further, the identification tab is sure 
to get damaged or lost. Undoubtedly the best way to 
store grinding wheels is to stand them on a wooden rack 
so that any one wheel may be reached without interfering 
with any other wheel. 

Apart from the larger wheels that will stand in a rack 
there are many kinds of small wheels required both for 
internal work and for general toolroom requirements. If 
an open rack is used for the large wheels, the small ones 
may be kept in boxes on the rack; but where much 
grinding is done, the best way to store the wheels, in the 
opinion of the writer, is to have a special rack or cabinet 
for the purpose. The one shown in Fig. 1 has for some 
vears given satisfaction in a large plant where many sizes 
of wheels are used. 

The general dimensions of the rack are given on the 
illustration, and it will be seen that the inside dimensions 
are such as to accommodate wheels of 24-, 18-, 14- and 
12-in. diameter respectively. A strip across each of the 
various pockets effectually prevents any wheel from run- 
ning forward. 

It will be noticed that three drawers are provided for 
storing the smaller wheels. These drawers are 24 in. 


le 


FIGS. 1 AND 2. STORAGE CABINET FOR ABRASIVE WHEELS 


‘ong. 181% in. from back to front and 5, 5 and + in. deep 
respectively. The two lower drawers have thin longi- 
tudinal spacers, so that 6- and 4-in. wheels stand edgewise 
and close tovether, thus giving maximum storage with 
accessibility. The lowest of the three drawers is shown 
in Fig. 2, with dimensions as used, but these of course 
must be varied to suit the wheels to be stored. The top 
drawer should be divided in such a manner that by means 


of adjustable spacers a variety of pockets may be formed 
for storing small wheels for internal grinding. 

By putting the grade and grain of each of the larger 
wheels on its periphery with a stencil it is possible with 
such a rack to extract at once any wheel desired. Apart 
from this the stock available is seen at a glance, and 
consequently there is less risk of running out of sizes 
accidentally. 

Made of white wood, generally about 114 in. thick, the 
cabinet presents a solid appearance, takes up very little 
space, considering its capacity, and will add to the 
efficiency of any tool-storage service. 

Guildford, England. WALTER G. GROOCOCK. 


Future of the Public-School 
Machine Shop 


This is not written in the nature of a prophecy, but to 
set forth what, to the writer, seems to be the logical out- 
come of the industrial-education movement, if the schools 
are to progress and do the work which was expected of 
them. 

My understanding of the trade school (and I confine 
myself to the machine-shop department) is that it is 
intended to keep up the supply of mechanics. The appren- 
tice svstem in most shops is dead. Indeed, in most shops 
thev will not even consider taking an apprentice. The 
largest number of their so-called machinists are simply 
men who turn a wheel or pull a lever, merely operators. 
Is this the kind of stock that will produce mechanics, 
where the son will follow in the father’s footsteps with 
pride? There is nothing there that will tend to produce 
mechanical ingenuity or genius, such as the old-time 
shop used to produce. In fact, the contrary is true. 

In view of this condition, then, some of our far-seeing 
manufacturers began talking trade schools. The idea did 
not originate among the teaching profession. It came 


from hard-headed, shrewd business 

men, who as they saw the gradual 

Ke passing of the apprentice system, : be- 
ee ay gan to look around for a substitute 
[SE : and evolved the trade school. But 


A oth having created the idea, they were 
content to turn it over to the educator. 
Now that the schools have passed their 
infancy, so to speak, and are begin- 
ning to arrive at the interesting stage 
where they take on character and in- 
dividuality, the manufacturer is get- 
ting interested again and can begin to see in them 
something besides a plaything. With this added inter- 
est will come a desire to step in and shape the policies 
of the school, so that the graduate will fit into the machine 
shop or toolroom with the least possible adjustment. In 
other words, our school shop must differ in no way from 
the commercial shop, as we must always consider the 
kind of a place the boy will work in. 
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I expect to see the school shop commercialized. It will 
have to start manufacturing on a commercial scale some 
article or tool that will give sufficient general work in 
the shop and toolroom to develop all-around machinists, if 
I may use an expression to which no two people give the 
same meaning. It may even monopolize the market for 
its product by making the price below competition, and 
it can do this because it has no labor expense. 

Such a course of procedure would be bound to hurt 
somebody, but this must be foreseen and taken care of. 
The thing must be done, even if it does hurt a few indi- 
viduals, because it is a question of the greatest good for 
the largest number of people. 

A possible solution might be to have some of the manu- 
facturers’ associations cooperate and decide what particu- 
lar line of work should be undertaken. The school could 
then go ahead and take over that line, as private land is 
taken by the right of eminent domain and compensation 
paid to the parties damaged. 

But by whatever method the result is obtained, I feel 
that some such action should be taken and these school 
shops put on a self-supporting basis. For surely so much 
labor should at least be made to support itself instead of 
only partly doing so, as at the present time. In order to 
Preserve the commercial standard of the product, it may 
be necessary to employ some experienced workmen in addi- 
tion to the instructors. 


erning board, the proper balance can be preserved. 
Westfield, Mass. Burton A. Prince. 


Ri 
Improved Type of Sine Bar 


Those of us who set sine bars know that frequently one 


that the bar cannot extend down 
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the center distance between the disks—10 1N.—and set 4 
vernier height gage to this dimension, using the side of 
the beam marked “Outside.” 


foregoing is the correct procedure. | 

It will be seen that this bar can be set in a minima 
amount of time, that only one “feel” is involved and that 
adding one diameter of a disk is eliminated, 

New York City. WESLEY E. McArpzu, 


Sheet-Metal Data for Making 
Steel Furniture 


The accompanying illustration shows data and tables 
which have been developed for laying out and bending 
sheet metal in the manufacture of steel furniture. 
Theoretical accuracy is not contemplated. These table 
and rules are intended to be used by the practical 
mechanic in the process of actual production, 

The rule for determining the development length 
or cutting size of a piece to be bent, where outside 
measurements are given, is as follows: From the length 


FOR DETAILING SHEET METAL 
uw. ww. 
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f 

of all dimensions subtract 11% times the thicknes ° 

the metal to be used for each right-angle bend. ae 

Example No. 1—2 +242 = 6 ID. ; mm bent 

the thickness of No. 11 steel equals 3% in. for ne - 
For two bends, 2 x f; = % in. 6 —%= 

the cutting size of the material. 


May 11, 1916 


Example No. 2—1 +1+1%+1+1+4+1+4+1 
+ 1 = 814 in.; 114 times the thickness of No. 11 steel 
equals 34; in. For seven bends, 7 X #y = 74/,, = 1+ 
in.; 814 — 14) = 6}§ in., the cutting size of the 
material. 

The rule for locating the first bending line from the 
end of the sheet follows: Subtract 34 times the thickness 
of the metal used from the measurement given in detail 
in example No. 3. The answer will be the distance of 
the first bending line from the edge of the sheet. 

Example No, 3—First dimensions given, 2 in; thick- 
ness of No. 11 gage = 1% in.; 34 times the thickness of 
No. 11 gage equals y in.; 2 — yy = 1 §8 in., which 
is the distance of the first line from the end of the sheet. 

The rule for locating the second bending line from the 
first bending line is as follows: Subtract 114 times the 
thickness of the metal used from the outside measurement 
viven in detail. The answer will be the distance of the 
second bending line from the first, bending line. To lay 
out three or more bends, use the same rule as for the 
second bend. Wiviram L. WEBER. 

Two Rivers, Wis. 

R 


Forging Straps by Hand 


In this time of stress many shops have to do the best 
they can with limited appliances. This is particularly 
true of blacksmith shops, and many interesting tools have 
been improvised to meet the present rush. 

When repetition work is to be done, the modern smith 
too often thinks that the drop hammer and the press 
provide the only solution. In so thinking they are of 
course overlooking the fact that the smiths of old did ex- 
cellent work with anvil tools, which in some classes of 
work are nearly as fast as the drop hammer or the press. 
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Fig. The otrap to be 
Forged 


The Forging Tool 


TOOLS FOR FORGING STRAPS BY HAND 


e 


The following is a case in point: A shop busy on some 
general service wagons for the army required about 1,000 
straps, as illustrated in Fig. 1. Drop or press forgings 
being out of the question, a smith was put on to make 
the straps by hand. His progress was so slow that his 
foreman was in despair. The writer, visiting the shop at 
this time, was told the difficulty and suggested a set of 
anvil tools, Fig. 2. 

Another smith made a set of these tools from a sketch 
and with them turned out 900 staples complete in 12 hr. 
Considering that this was his first batch, the time was 
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good, but undoubtedly he could do 80 per hr. with ease 
in any subsequent lot. 

The illustration requires little explanation. The bot- 
tom tool A is forged square at B to fit the anvil. Riveted 
on the side are two guide plates C, which serve to guide 
both the steel to be worked on and the top tool D. The 
lugs £ on the top tool are best made solid, as drawn, but 
they could of course be riveted on. The method of oper- 
ation is obvious and needs no description. H. Kina. 

Guildford, England. 
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Truing a Lathe Center Without 
a Center Grinder 


Before the modern lathe-center grinder came into use, 
the general method was to anneal the center and then turn 
it up. To avoid this annealing, rough the center down 


TRUING A LATHE CENTER 


to gage by hand on an emery wheel, then stick it into the 
live spindle. Prop a small worn-down emery wheel 
about 2 in. in diameter against a tool in the tool post at 
the proper angle and press it against the center running at 
a high speed. 

The sketch shows a 14-in. piece of flat steel clamped 
under the tool and supporting the emery wheel. 

Stockton, Calif. M. JACKER. 
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Special Boring Machine 


Having a number of large shaft bearings to bore in 
dough-mixer frames, we decided to build a special duplex 
boring machine, the centers on the boring bars being the 


A SPECIAL BORING MACHINE 


same as on the frames to be bored. The two frames were 
set in an upright position and bored through with a tool 
fixed at each hole. Afterward a shell reamer was passed 
through 
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The operation is so simple that it requires only about 
an hour’s time to bore and ream four 3-in. holes instead 
of nearly a day for each frame in the old way, when they 
were bored on a large drill press. 

In the illustration at A is another job that we bored 
on this same machine. Two grooves were planed parallel 
with the holes to be bored. The piece was 18 in. long, 
but the holes to be bored were only 5 in. on each end, 
the center being chambered. 

As the boring bars could travel only 14 in., we set the 
part A on two 2-in. shafts B to act as “ways.” After going 
through the first end of the holes, we released the clamps 
and pushed the work ahead about 6 in., then clamped it 
down, ready for the other end of the bore. As there 
were two sets of holes to bore with centers 6 in. apart and 
as the boring bars were 1614 in. apart, only one bar could 
be used ; but as the holes were central with the grooves, it 
was only necessary to set the ways central with the boring 
bar and turn the job end for end to get both sets of holes 
bored. PETER Morta. 

Joliet, Il. 


nt 
Babbitting Solid Crossheads 


The illustrations show a method of babbitting solid 
crossheads of locomotives. First, a back cylinder head 
is bolted to the wall of the shop or one of the columns, as 
at A, Fig. 1. In using, a wooden distance piece, as 
shown, is put in the cylinder-head counterbore, next the 
large end of the babbitting mandrel B. Then the ad- 
justable bushing C, which is in three parts held together 
by a spring band, is put in the piston-rod end of the 
crosshead and this is put on the mandrel B. The upper 


FIGS. 1 AND 2. AN ADJUSTABLE BABBITTING FIXTURE 


piece, representing a guide and adjustable as to width, 
ts put in place and set to Proper width to suit guides of 
crosshead belongs. The series 
of graduations in Fig. 2 shows the range of sizes from 
in. The clamp D, Fig. *, is for holding 
the forms in place, while the small jack-screw E, Fig. 1, 
Is for raising or lowering the end of the crosshead as may 
seem necessary. The babbitt is then poured. 

Another mold for babbitting solid crossheads and those 
having shoes is shown in Fig. "3. The spindle A is put 
through the crosshead, the large tapered part being made 


ia 
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to fit the bore at the piston-rod end. Then the sleeve B 
is put in from the opposite end over the spindle A, the 
Square tapered part C entering where the front end of 
the main rod goes in. Next the end Plate D is put on 
and tightened, then plate E, both of these plates having 
eye-bolts shown, and cross-end plates F are put in place 
and tightened by the long through bolts. The top and 


d Bots, 294, Long 
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FIG. 3. ANOTHER TYPE OF BABBITTING FIXTURE 


bottom forms are put in place and the eye-bolts swung 
into the slotted ends.and tightened. By using gages of 
different thicknesses, the distance between the mold and 
the crosshead shoe can be made to suit. 

The large eye-bolts are for the purpose of picking uy 
the mold after pouring, as it gets very hot. The molds 
G and H are usually made of three different thickness 
to suit requirements and are wy in. less in thickness at 
bottom than at top to facilitate easy removal. When 
assembled, the entire rig can be set on a small horse ot 
stand, and after one side is poured it can be east 
swung over to pour the other side. 


Renovo, Penn. Josepy K. Love. 


8 
Gated Pattern Holder 


The illustration shows a holder for gated ‘anne s 
is a casting 8 in. long, with a 54.-in. square shank a 
opening large enough to take the head of a ¥4-in. 
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GATED PATTERN HOLDER 


; - the bolt. The 
The pattern ‘gate is held to the holder bs ae cere 
shank of the holder is held in a vise at any aily repli 
The method of inserting the bolt makes Pe ato 
able when it becomes worn. A. b. 
Naugatuck, Conn. | 
% rohibitio® 
The British Board of Trade announces cae i ihe {ollo¥- 
on the importation of hardware does not fet olde caps for 
ing articles: Awl blades, bayonets, piesiee horse clipper’ 
cartridge making, cartridges, Caen: rae ; 
jacks, small and screw percussion cap 8 span 
and blocks, scythes and _ slckles, amen en 
carpenters, coopers, masons or shipwrights. 
and brass or copper tubes. 
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FIGS. 1 To 3. HELPFUL DRAFTING-ROOM KINKS 


may be used. Two common pen points are inserted, as 
shown, about ta in. apart. 

In Fig. 2 is shown a quill that can be found around the 
shop all ready made, and Fig. 3 shows a contrivance that 


clip A as shown at B, insert it in the quill, and the ink 
can be obtained at the very bottom of the bottle. 
Chester Park, L. I. M. Carry. 
| 


Built-Up Circular Forming Tool 


I don’t like to be “kicking” all the time, but in relation 
to Mr. Bennett’s article describing a built-up forming 
tool, American Machinist, Vol. 44, page 560, there are 
a few things about forming tools that he neglected to 
say. 

We have been using forming tools on National Acme, 
Gridley and Cleveland automatics for years and at very 
high speed. We work to a limit of 0.002 in. and use 
up, almost entirely, all our forming tools, 


stresses imposed 
construction and 
described by Mr. 
Bennett, while it may work all right, is not suitable for 
of the present day. 
In such a built-up tool the line of fracture would be 
straight to the center of the cutoff tool, 80 we should 
lose the cutter and have to replace it. This would, very 
likely, be a frequent occurrence, owing to the lack of 
support, caused by minute particles of scale, grit, ete., 
getting between the disks of the tool while assembling, 
Nothing is perfect, you know; and while we all know 
the impossibility of making anything dead true, it is 
elso a fact that nothing can be made perfectly clean. 
It is the unavoidable dirt and grit that would cause 
trouble. 
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Furthermore, a built-up tool is capable of very little 
grinding, since in grinding out a rivet not only a great 
deal of valuable tool steel is lost, but the tool is greatly 
weakened. The grinding operation mentioned is really 
quite simple. In sharpening a solid formed tool it is 
simply spun on an arbor, a dished grinding wheel being 
used to give the correct wheel clearance, Any fairly 
good tool grinder could readily grind this forming tool. 

In our practice we have found it better to use a solid 
forming tool. The tool is ground 5 deg. below the center 
and is set in the machine with exactly the same setting 
as that of the cutting-off tool which J described in 
American Machinist, Vol. 44, page 518. In a solid tool 
operating on cold-rolled steel the line of fracture will 
approximate a vertical line, from the cutting point 
downward, of a depth about equal to the depth of the 
cut. Breakage is not so very common, the tool as a rule 
simply requiring grinding—that is, sharpening. As a 
good general average we might say that the formed tool, 
in case of fracture, would break about 14 in. back from 
the cutting edge.’ Sometimes, but rarely, the break will 
be, or even exceed, 14 in. 

Generally speaking, to meet present-day conditions 
give me the faster, more easily made and more economical 
solid forming tool. J. B. Murpuy. 
Plainfield, N. J. 


Machinist Instruction in the 
Public-School System 


On page 606 Mr. MacKenzie touched upon a rather 
delicate subject when he mentioned the difficulty of 
obtaining commercial work for trade and vocational 
schools and disposing of it upon favorable terms. 

Inspection of the machine shops in the various trade 
schools in Massachusetts will show this to be true to any- 
one who recognizes commercial work when he sees it. 
This inspection will sometimes reveal also the reason why 
it is difficult to obtain such work—namely, a lack of con- 
fidence on the manufacturers’ part in the ability of the 
schools to turn out machine parts that will stand the acid 
test of the commercial inspectors. 

The manufacturers do well to refrain from placing 
orders with such trade institutions until the schools have, 
in a measure at least, demonstrated their ability to do 
work that in proper selection of material, in accuracy of 
execution and nicety of finish meets the requirements of 
the commercial standard. 

However, with the proper equipment and methods of 
doing the work it is not impossible even with boys to 
manufacture machine parts that will be acceptable to 
responsible machine-tool builders. As evidence of this 
statement one of the Massachusetts trade schools has sold 
thousands of such parts to the manufacturers in the past 
few years, has under way several thousand such parts at 
present and would have no difficulty in obtaining orders 
for thousands more. That is only one department of a 
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school in which there are others doing the same thing on 
a smaller scale with less equipment and operating expense. 

Apparently, the way to convince the men of responsi- 
bility in the commercial world that the schools can 
produce quality work is the same as in any other line—by 
doing it. 

As to the boys’ proneness to say, “We did it this way at 
the school,” and to believe firmly that no other method is 
correct, the writer is inclined to attribute such an attitude 
to lack of experience rather than to consider it character- 
istic of the vocational-school product. Do we not all 
recall the younger and less experienced men coming into 
the commercial shops and saying almost the same as the 
schoolboy did, “We used to do it this way at the old 
shop,” or, “That ain’t the way we did it down to Reed’s” ? 

Sterling Junction, Mass, M. H. Feravson. 


= 
Crankpin Repair Job 


The article by James Ellis on page 470 reminds me 
that twice T have had similar work to do in our small 
shop, but was obliged to follow a different method. 
Owing to the fact that the equipment was somewhat 
limited, the whole Job was done in the lathe. 

The crankshafts were about 5 in. in diameter, and 
the pin in both cases was broken very irregularly—a 
condition that made it possible to avoid keyseating. First, 
the two halves were placed on blocks and the broken 
ends of the pin brought together. A clamp was made 
from 2-in. square iron, and 114-in. bolts were put around 


CRANKPIN REPAIR KINK 


the throws near the shaft, as shown in the illustration. 
Between the throws on the two corners farthest from 
the pin were set two heavy jacks, and the clamp bolts 
Were tightened, bolts and jacks being adjusted to bring 
the two ends of the shaft nearly in line. 

The shaft was then placed on centers in the lathe 
adjusted until the shaft ran 
The shaft, stil] clamped together, 
ing, with the center line of the crankpin approximately 
in line with the lathe centers. With a drill with a long 


bolt was made, as shown,’a drive fit in the 3-in. 
hole, with the head to fit the counterbore. A nut with 
the hexagon turned off to fit the counterbore was also 


eee, oe — 
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provided, leaving enough of. the hexagon Projecting ty 
tighten up with a big wrench, This bolt was driven jn 
and the nut tightened, after which, the clamp and jacks 
were removed and the shaft again placed on centers 
The bearings were turned and the rough endges of the 
break filed off, finishing the Tepair. The nut, which 
had a rather fine thread, held the rough edges of the 
break together so tight that keys were unnecessary, 
Morrisville, Vt. J. 0. Rep, 


3 
Counting Gear-Whee] Teeth 


The simple little kink of “marking the space instead 
of a tooth,” given us by Mr. Fletcher on page 104, 
Vol. 43, caught me right in the neck, as it did Profesor 
Sweet, and like him I tried it on my foreman nill 
wright and some other boys. I must admit that we al 
appeared very small. 

On page 295, Vol. 44, F. R. Mann takes exception t 
this idea, offering us a better way—Mark the tooth and 
count the space”—telling us the chances of going wrong 
are materially lessened, because Mr. Fletcher’s metho 
does not take into consideration that “there are as mad} 
spaces as teeth in a gear.” He also requires training 
our method of thought in another direction to make bit 
method workable, which summed up in a fer word 
means, “Change your count and leave the mark alone’ 
Mr. Fletcher tells us “Change your mark and leave the 
count alone,” and it requires no stretch of the imagiu- 
tion to decide which is the simple method. 

After reading Mr. Mann’s suggestions I decided 01 
further experiments. Securing a 49-tooth wheel frm 
the toolroom lathe, I placed it before my own speci 
draftsman (a clever man with jigs and tools), with the 
numbered side downward, of ‘course, and asked him f 
count the teeth. He commenced by marking a tooth an! 
counted 49, then counted again because he — 
should have 50 teeth. The second count also as 
49, but he would not swear it was correct se 
another count, marking off the teeth in fives. oe 
Suggested Mr. Fletcher’s method—to mark a rece 
after a trial he was quite satisfied that his wees 
been wrong. I then introduced Mr. Sea an se 
and after practical experiments we could not accept 
meeting the case. ee 

Of anes we all believe in and carry out ate 
or stamping of the number of teeth on wheels ak 
possible, but many of us who have the handling 0 
and alterations to machinery must still rely ef a 
count as the only method of finding the number ae 
in a wheel. At least a dozen men in i “uit 
including myself, will find this simplified ; . i. 
tion of Mr. Fletcher, “Mark the ppate a di for 
teeth,” leaving Mr. Mann’s suggestion eaieeee shee 
several reasons, one of which may be apna fact tht 
are as many teeth as spaces in ea Mr. Man i 
appears to have been entirely overlooke a oe 
accusing Mr. Fletcher of neglecting ar p. TERR. 

Belfast, Ireland. ; 


i ication f°" 

Wire Covered with Enamel is gaining i ie claimed such 
certain electrical uses in tropical climates. ae 
Wire has withstoo’ an electrical pressure © nitric acid 3” 
immersion in caustic soda, sulphuric acid ; 
hydrochloric acid for 48 hours each and in 
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Metric System in Export Trade 
By Henry R. Towxe* 


An editorial commenting on a reference to the metric 
system in a recent report by Dr. S. W. Stratton, Director 
of the Bureau of Standards, Washington, was published on 
page 563 of the American Machinist. Having long been 
a student of the metric question as related to our na- 
tional interests, I became interested in ascertaining the 
origin of the report in question and the facts concerning 
the use of the metric system by the American manu- 
facturers who were named in that report. 

For the first of these purposes I called on Doctor Strat- 
ton in Washington, who explained to me the origin of the 
report and stated that one of his objects in writing it was 
to show the extent to which American manufacturers are 
responding already to the preference of their foreign cus- 
tomers for the use of the metric system in export trade. 
For the other purpose I addressed letters of inquiry to the 
manufacturers named in the report. The result of 
these investigations is summed up in the following state- 
ment. 

A report entitled “Metric System in Export Trade,” by 
Dr. S. W. Stratton, Director of the Bureau of Standards, 
prepared by request of the Secretary of Commerce, was 
transmitted by him to the Secretary of the Treasury in 
November, 1915, for use by the latter when attending 
the meeting of the International High Commission on 
Uniformity of Laws, in Buenos Aires, in March, 1916. 

In that report fifteen American manufacturers were 
named as examples of the large numher who are “already 
using the metric system.” Desiring to ascertain the ex- 
tent to which this statement conformed to the facts, I 
addressed a circular letter of inquiry, dated Mar. 27, 
1916, to each of the parties named, requesting brief 
answers to the following questions: 


1. What froportion of your product is made to metric 


dimensions? 
2. Do you use metric measures except in executing orders 


which require them, and if so, why? 

3. In executing orders based On metric measures, do your 
workmen need to make large use of metric scales or are they 
guided by gages and templets furnished to them? 

4. Do you favor legislation intended to compel the ult!- 
mate abandonment of our Present units of length and the 
substitution therefor of metric units? 

5. If not, for what reasons are you opposed to such 
changes? 

Replies were received from all but two of the parties 
addressed, the character of which ig indicated by the 
following extracts: 

American Locomotive Co.—“Are using metric system 
when the purchaser requires it. Not a very large propor- 
tion of our output. Workmen guided chiefly by gages 
and templets, not largely by metric scales. Do not favor 
compulsory legislation, which would work a great hard- 
ship and cause confusion and unnecessary expense.” 

Baldwin Locomotive Works—“Do not use metric svs- 
tem except when specified. Have built 300 locomotives 
in all to metric measures. No inconvenience in using 
them ; indifferent as to legislation.” 

Brown & Sharpe Manufacturing ('o.—‘Make tools to 
metric svstem for sale in metric countries, but use the 
English system entirely as a basis for work. Strongly 
Gpposed to compulsory measures which would introduce 


*Chairman of the board, The Yale & Towne Manufacturing 
O, 
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‘endless confusion which would continue for generations 
to come.’ ” 

Pratt & Whitney—“U'se metric measures in making 
taps and cutters for metric countries ; in tool department 
only use them to ‘an infinitesimal degree.’ Never called 
on to use them in filling orders for machine tools. Are 
opposed to the change. If made, all scales, gages, meas- 
uring instruments and drawings would be worthless and 
require replacement at very great expense.” 

Waltham Watch (C'o.—No reply. 

Standard Tool Co.—“Proportion of product made to 
metric dimensions is very small. Metric measures used in 
the manufacture of tools and may become universal ‘some- 
time in the future.’ Think manufacturers should not be 
compelled to adopt metric svstem.”’ 

Morse Twist Drill and Machine Co.—“Only use metric 
measures when specifically ordered. W orkmen easily shift 
from one standard to the other. Do not favor compulsory 
legislation. To effect change ‘would take so long that 
most of those now here would be obliterated before it 
could be accomplished.’ ” 

Rausch & Lomb Optical Co.—“Have used the metric 
system for a great many years in making lenses and pre- 
fer it. In mechanical work, however, the English stand- 
ards still in use ‘on account of the great expense that 
would be involved in changing.’ Do not advise compul- 
sory legislation. Refer to fact that English inch is still 
used in Germany in steam, gas and water piping, although 
metric system adopted 45 years ago.” 

Eastman Kodak Co.—“Use metric system on very small 
proportion of product and almost wholly on export orders. 
Workmen using it guided by gages and templets, not by 
scales. Are opposed to compulsory legislation.” 

The Lufkin Rule Co.—“Not using the metric system 
for manufacturing purposes, ‘but thoroughly indorse the 
system and believe that compulsory use of it in the United 
States would be of inestimable benefit,’ About 5 per 
cent. of product made to metric measures, which are used 
only when called for. Favor compulsory legislation.” 

International Exporting and Importing Corporation— 
No reply. 

Keuffel & Esser Co.—“Find no difficulty in working to 
metric standards, which are used for all optical measure- 
ments and calculations and also throughout the chemical 
profession. In our opinion there can be no doubt but that 
eventually the metric system will be adopted in this coun- 
try as the only standard system, and that it would be 
best to hasten this date.” 

Powers-Weightman-Rosengarten Co.—“Only use metric 
system in a small way for occasional export orders. Not 
unalterably opposed to the change, but favor retention of 
the present system.” 

Library Bureau—“Originally used metric measures, but 
have recently changed to measures based on the inch, 
Only now use metric measurements when orders go specify. 
Do not favor compulsory legislation.” 

L. 8. Starrett (o.—“Do not use metric measures except 
in executing orders which require them. Realize advan- 
tages of metric system, ‘but on account of the infinite 
labor and expense of changing do not favor compulsory 
legislation.’ ” 

A letter dated Apr. 7, 1916, from Doctor Stratton, on 
whom I had previously called and to whom I had shown 
the letters from which the foregoing extracts were made 
contains the following statements: 
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It was our intention in this report to show that American 
manufacturers are meeting the needs of export trade as far 
as the metric system is concerned. It was not in any way 
intended as a metric propaganda. I am in favor of the metric 
system because it is a decimal system and because of its 
international character. 

As to the method of adopting the metric system, 
tion has always been that its 


my post- 
use should only be made 


Industrial Preparedness from the 
Engineer’s Viewpoint 


SY NOPSIS—A continuation of the discussion on 
organizing for industrial preparedness presented 
at the New Orleans meeti 1g of the American So- 


ciety of Mechanical Engineers, 
Pp 


ut Engineers in Charge of 
Manufacturing 


By Exumer H. NEFF 


Probably you 
navy is very short of officers. 
yards, you find ‘every department in charge of a naval officer 
Overseeing in many cases if not in most cases, operations 
with which he has no familiarity whatever. The Proper place 
for that kind of man, is on board a ship, 
where, we are continually being told, there is a shortage of 
men and of officers. 
in charge, 


that direction except what they have simply picked up while 
Colonels, majors, captains 
are here a next arsenal the next few 
months. 80 far as I have been able 
to see, that there could be efficient administration under that 
sort of management. 


army and in itg navy a manufacturing department run by 
engineers, 


A Census of Resources 
By A. L. Dg LEEuw 
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this case I do not believe the Government specifications or 
limitations are any worse than you will find in almost any 
industria] establishment: but it has also 


g00d not only for guns, but also for 
ammunition and a] other materials, 


putting it into another, taking it from one shop and placing 
it in another. 

I realize ful] well it would not be possible, in the course 
of a few years, to have all planers or shapers, of exactly the 
Same size and have all Spindles the same size, but something 
ought to be done to prevent the annoyance of too much 
variation, the variation being simply the expression of the 
desire of some manufacturer to push his product at the er- 
pense of his neighbor. If there is any particular reason whr 
his size is superior to his neighbor's, there is no reason why 
it should not be accepted by his neighbor also; but if there 
is not, the census I have mentioned should take into account 
the delay and the annoyance that might be caused by having 
too great a variation of design and size in machines. This 
applies not only to machines, but to everything. I should 
therefore recommend that in addition to the census of aa 
materials, machines, men, executives and so on there shoul 
also be taken a census or list or a tabulation of conditions 
that prevent the Speedy and easy manufacture of those mi- 
terials and Products which we need. 


Securing Skilled Workers 
By Hi. T. Wricut 


In one city in the South there is a fund of nearly se 
for the establishment of a trade school. That pele has not 
available, I understand, for some time, but groun ralacied 
been broken for that trade school. I have been betty I 
with the mechanical work in the vicinity of nee and 2 
have had young boys come in to me, boys of 18, wher | 
years of age to work as laborers—intelligent men. = tale 
asked them whether they ever attempted to ae apprel- 
they told me yes, but there was no such thing as ae Tet 
ticeship system in the city where they were aos aaa 
we have no trade school in that city today. ie, a arm of 
going to do about the men? We cannot mobilize ‘mee who 
workmen unless we first educate them. You sis prentice- 
come from the Northern states know the splendid senticesbiP 
ship system of the Western Electric Co., the aeaad there 
System of the Fore River Shipbuilding Co. Doe the fact 
is nothing that parallels those systems, elrenaraiart pe 
that we have not enough work to train our eager force of 

It is going to take a long time to build up ny industrial 
workingmen who must be the backbone of vial you have 
preparedness. No matter how much raw mate! y have lying 
available, no matter how many machine shops re without the 
idle, you cannot obtain industrial ia ape the shops 
men to manufacture the raw materials and gare are Will 

Very few of us know about the women ¥ plies. All ¥¢ 
to be employees in the manufacture of war gat of women I 
have to do to see the result of the Be Ask at Great 
the matter of industrial preparedness 15 oe to the ag" 
Britain today. Why not have, as an addi ae be educated 
cultural schools, trade schools where girls ¢ 


if 
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terial we are going to use in each part of the machine or the 

The question of tol- 
erances was brought up; the necessity of the Parts fitting: 
Perhaps 
it is not realized that the navy retubes every one of its big 
guns. When a gun is taken off a ship, after it has been fired 
200 or 250 times, that gun is retubed. When you are going 


Bearing on the question of the education of the mechanic 
and touching Closely the question of the mobilization of the 


forming the function for which he is best suited, each gu- 
Preme in his particular function, yet retaining his individual- 
ity, while collaborating with his fellows toward the produc- 
tion of the complete and perfect whole.” 


eee 


An Army Officer’s View 


By Mas. W. Gorr CAPLEs 


I feel sure that something of the kind Is needed very much. 
We should know accurately what we can rely on in the case 
of war. 


—and I am glad to see that an interest in this subject of in- 
dustrial Preparedness is being taken here by you. 

I was engaged for 2% years in the Organization and 
equipment of troops. When we wanted to get military equip- 
ment, we did not meet very enthusiastic greetings from the 
manufacturers. They would Say: “Well, what is the size of 
the business?” “at the present time, it is not attractive.” 

We know perfectly well that at the present time there are 


march. Therefore, we must have special stuff. 

The same thing applies to transportation. There is an 
Immense amount of wheel transportation required in the 
movement of troops, and the Beneral staff and the other 
officers have been trying to bring this down to a minimum. 
A few years ago a wagon train of a division was longer 
than the fighting troops with it, and considerable transpor- 
tation is necessary to carry feed for the animals alone. We 
have tried to get the equipment down 80 as to have less 
weight for transportation than the ordinary commercial tools 
In getting out things of that kind we have found 
considerable difficulty, and we have had trouble in getting out 
things like standard military explosives. 

It is gratifying to find that everyone is taking an interest 
in national preparedness, because it concerns us all and we 
are all vitally affected by it. One thing that we have to be 
sure of in connection with national preparedness is that we 
shall have the men to utilize the guns that will be manu- 
factured, the explosives that will be manufactured, the cloth- 
ing that will be manufactured and the other things. It is 
nothing short of criminal to send a man out to fight unless 
he has been trained to do it. That is not a new thing. That 
was started over one hundred years ago, and it wag firmly 
impressed in the minds of the men who organized our Gov- 


first comprehensive law for compulsory military training. 
That law was put on the books at the behest of General 
Washington himself, and it stood on Our statute books until 
1903. It was a dead letter because of the fear of a central 
fsovernment. There was no penalty clause in the act, and 
its enforcement was left to the states. None of them pro- 
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vided suitable enforcement, and the thing fell of its own 
weight. 

We have had several propositions put up from time to 
time as to what should be done to secure an army in case 


citizens. When it comes to the question of national defense, 
we have got to consider national economics. We do not want 
to spare anyone; but when war comes, somebody has to be 


There ig another extremely objectionable thing that comes 
up with voluntary enlistment. The men who volunteer and 


kill off the others. Under the system of untversal training, 
the Government says which men shall &0. It takes from all 
Classes equally, and you lose from all classes equally. Ags 
far as that is concerned, it is a problem of distinct gain. 
It takes about thirty years to bring. up a trained corps of 
What you Sentlemen are doing is something that 
I think ig very much needed—ag knowledge of what we can 
count on, of where we are weak and how we can remedy 
those defects. I hope that the country at large sees clearly 


The Importance of Securing 
Workmen for a Plant 


By Harrineton EMERSON 


I should like to tell you an experience that one of my 
friends had with a munitions plant that he Organized a year 
ago in the South. There were no buildings, no machines, no 
employees. He told his assistant that they would subdivide 


getting the buildings up, securing all the necessary machin- 
ery (much of which had to be designed), and that it would 
be the assistant’s duty to have the men, when the time came, 
to go to work. 

The assistant sulked. He had no desire to be sidetracked 
in that way, put on the job of employing men when he had 
expected to do executive work. The head of the concern 
said to him: “You seem to miss the whole point. You don’t 


What I ex- 
pect of you is that when I call for men you will have them 


That woke the young man up to the importance of the 
undertaking that had been assigned to him. Then he went 
out into the country—South, West, North. He went South into 
North Carolina and as far as Georgia, and he collected the 
names of a great number of farm boys—boys who had been 
on the farm, boys who knew how to handle tools, to mend 
harness, who knew how to mend a wagon, to sharpen a plow- 
share, to do carpenter work about the house, boys that were 
all-around crude mechanics—and those boys were investi- 
gated. Owing to the war difficulty, they applied the prin- 
ciple of selection to a greater degree than I have ever seen 
it applied before anywhere, except perhaps for admission to. 
West Point and to Annapolis. 

Those boys were there when they were wanted, some 
1,600 fn all. The foreman had been told in advance what 
they were to do, and he had prepared for them. Each one 
was to be given two or three days’ special instruction, the 
foreman having been obliged, first, to demonstrate his own 
ability in running a Particular machine and turning out the 
work. In fact, the plant had been run by the foreman on a 
small scale for a few weeks before the recruits came in. The 
boys were put on the jobs, and inside of a week they were 
making the foremen hustle. One of the foremen told me 
that in all his experience of many years in one of the largest 
plants in the United States he had never brought together so 
good a lot of workmen as he had in that plant inside of three 
months. So there is hope here in America of finding the raw 
material, if we go about it in the right way. 
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Need of General Preparedness 
By Frank B. Ginpretu ee 


This problem of preparedness is not the problem merely of 
Preparing for war, but also of Preparing for efficient living 
at any time. It is a problem of obtaining a greater general 
education and a Breater individual education in the same 
learning period. It is a problem of national elimination of 
unnecessary waste, of adequate general and individual effort 
toward utilization and conservation of our Sreat resources. 


roundings, living conditions, all of the material objects with 
which we deal; (2) preparedness of people, as individuals and 
as constituting society. In both these lines of Preparation our 
Problem in the United States is extremely complicated. Our 
form of government, with all its advantages, seriously lacks 
correlation of activities and a permanent 
centralized department for the Planning and development of 
progress. This we must supply 
through a uniform and universal realization of what pre- 
paredness means and what it is for. 

There is perhaps no need to enter now into the necessity 
for Government ownership of railroads, telephones, tele- 
graphs and other Public utilities, so necessary for defense, 


We can establish 
motor-car, motor-boat and motor-bicycle efficiency that will 
not only prepare these speed vehicles for Sreater service in 


Efficient preparedness is not only for the army and navy 
It is prepared- 


Women should be Prepared as wel] &8 men, prepared by a 
training in physical endurance; by manual training, educa- 


ning an engine of any kind or motor busses, motor boats, etc., 
machine-gun assembly and opera- 


freely handled by the Smallest boy. Practice machines, avajl- 
able to boys and girls of any age, teach them to be Observant 


It is not enough that the equipments and tools of the 


The methods of handling 
iss must be taught in Such a manner that the workers may 
Sain not Only a knowledge of the machine that makes the 


idea of motion economy and of persona] 
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The important thing is rather to reémphasize that pre 
paredness means not merely getting ready for war, but get. 
ting ready for real living. 
what might happen to us in a war, but what fs happen 
right now, while there is general peace. National waste, lack 


is with us now, and so are the arms and ammunition of the 
Same date. 
tunities that the world has ever Offered. Let us not arm fora 
definite enemy, for tomorrow there may arise conditions that 
will cause us to revise our list of Probable friends anq prob. 
able enemies. Let us educate ourselves for individual and 
national efficiency. 
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The Chemist’s Part 


By ©. S. WILLIAMSON 


Attention igs called to the fact that there are Certain phases 
of investigation for the chemist. These subjects include 
gasoline, which Srain alcohol, which can & 


The production of alcohol from Sawdust is beyond the erx- 
perimental Stage. It has been accomplished not on the er- 
berimental basis alone, but ona commercial! basis; and as we 
chemists see it now, only two things remain to be done it 
regard to alcohol—one is the design of a motor that wil 
use it, because it has a heat value two-thirds that of Bas0- 
line; and the other is the necessity of a tax-free alcohol {0 
the safety of the state. 

Nothing has been said in regard to national prepart- 
ness from the standpoint of medicines, nothing except fron 
the standpoint of ammunition. Alcohol plays a part in re- 
gard to both these questions. In the case of ammunition we 
may use denatured alcohol, but not in the case of medicines 
For that reason many of the medicines that we import ar 
not produced in the States, because we have not an alcobol 
with which we may produce them. Denaturing alcohol wit? 
fluorine, which ig commonly used, or with benzol or bensite 
renders it unfit for the extraction of certain medicines. Th 
maintenance of an army is Just as important when looked 3 
from the Standpoint of medicines as it is from some ae 
sources, 80 we chemists have accomplished the extraction of 
alcohol from some other sources besides grain and anti 
because we have produced it from sawdust as cheaply as 
not cheaper than, from molasses, which is our common source 
in the South. 

We are producing ammunition today for the fighting eae 
tries, but we are producing it from materlals brought . 
another country. If we were thrown on our own gt 
today, we should have but 25 per cent. of the required amo . 
of nitrate of soda available in the states for the ane 
facture of munitions. We import one-fifth of the Hai 
of the Chile mines. We use 75 per cent. of that in Pee 
facture of munitions, the other 25 per cent. being ai it 
fertilizer industry and for other purposes, which ath aie 
if we were suddenly cut off from our supply, we ae after 
25 per cent. left to deal with, which would be exhaust 
a short while. “nited 

We hope this situation may seem pertinent to cane 
States Government, for the reason that we canno not make 
explosive without the use of nitric acid. We cat of one 
nitric acid in America today, with the saad ea plants 
Small experimental Plant and a few small ee ds I 
devoted to processes, except from Chilean pee for 82 
understand industrial preparedness, it is pi a recall 
emergency. It is especially significant to use hier proses! 
that the manufacture of nitric acid by the gin re—had its 
—the oxidation of nitrogen from the atmosp od syntheti- 
birth on American soil. Nitric acid is poeta cheap ¥ 
cally today in Norway and Sweden, because of t parle has 
ter power. Since the Outbreak of the ee acid plants 
spent $100,000,000 for the production of Pe havent 
Nitric acid is used in every dyestuff that we 
many other processes. and the 

Codperation between the work of the ea of the 
chemist ts necessary and should be corelated, ive we bare! 
fact that for every dyestuff and for every ses heavy chemi: 
have heavy chemicals; for the manufacture 0 nufacture ° 


ma 
cals, we have to have sulphuricacid. For the ali and itr 
r’s problem 
ly dependet! 


explosives we have to have sulphuric acid, ae 
acid. The chemist’s problems are the eaaten 
We are working hand in hand: one is abso 

upon the other. 
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Metric System in Export Trade 


We hope no reader will fail to read Mr. Towne’s 
communication on page 825 and compare the trifling use 
of the metric system disclosed by his inquiry with the 
Impression conveyed by Dr. Stratton’s listing of those 
manufacturers in his report on the metric system in 
export trade as “using” the system. 

We also recommend to the attention of all the fact 
that the Library Bureau announces that it has given 
up the system. For 20 years this bureau has been a 
standing reference of the metric party as an example 
of the progress of the system in this country, and it 
now joins the procession of those who have tried the 
metric system only to abandon it. Chief of these is the 
firm of Willans & Robinson, of Rugby, England, who 
with a new product and a new shop, without old practice 
to interfere, adopted the system under the most favorable 
conditions under which it has ever been tried in English- 
speaking countries. Its advantages were found to be 
imaginary, and after 10 or 12 years’ trial they gave it 
up for all new lines of work, although continuing it 
for the old, because of the difficulty of getting rid of 
established metric sizes. 

Another case of the same kind is that of the American 
Solvay Process Co., which after adopting the metric 
system at the building of its plant later gave it up for 
the mechanical side of the work. Along with these 
instances all know the experience of William Sellers & 
Co., who adopted this system in beginning the manu- 
facture of injectors, but who after a half-century of 
experience with it condemn it and would be glad to get 
rid of it, which, established as it is in their injector 
department, they cannot do. 

What is the use of talking about the wonderful 
advantages of this thing when those who have tried it 
find, after the glamour of novelty has worn off, that 
the advantages do not exist? 

Dr. Stratton’s disclaimer at the end of Mr. Towne’s 
letter must be read in the light of his record. When 
the bill of a dozen years ago was before the House 
Committee on Coinage, Weights and Measures, Dr. 
Stratton was always present at the hearings to urge 
the passage of the bill. which, as everyone knows, was 
compulsory on all manufacturers who dealt with the 
Government. Those hearings showed Dr. Stratton the 
strength of the opposition among manufacturers, and 
he has changed his program to an attack on the general 
public, which is without organization with which to 
oppose his plans. 

Used in this limited commercial way, where does the 
uniformity of the system come in? When the manuv- 
facturers buy raw material and sell their finished products 
by one system and conduct all intermediate factory work 
in another, we will certainly have a beautiful example 
of “uniformity.” It is exactly this condition in the 
textile industry of metric Europe which Mr. Dale has 
exposed as the cause of complexity and confusion. 


No one has ever shown, because no one can show, 
the slightest superiority of the meter over the yard, of 
the kilogram over the pound or of the liter over the 
quart for commercial transactions. This side of the case 
was completely given away by Dr. Simon Newcomb— 
one of the most ardent of the metric party—who in 
& moment of forgetfulness said before the House Com- 
mittee on Coinage, Weights and Measures: “ So far as 
everyday purposes are concerned, I do not know of any 
particular advantage.” 

Meanwhile Dr. Stratton-is on record as favoring com- 
pulsion in commerce and trade. The simple fact is that 
he wants all, but for the time being will accept anything 
he can get. 

a 


Future for Machine Tools in 
South America 


Previous editorials on pages 697 and 741 have given 
statistics in regard to the machine tools, mechanics and 
shop executives of South American machine shops. With 
this information as a foundation it is very much in 
order to ask, “What is the future for N orth American 
machine tools in South American markets?” No other 
general reply can be considered except, “The prospects 
were never brighter than they are today.” 

The statistics previously given show in round num- 
bers 460 shops, 11,500 machine tools and 14,500 workmen 
and executives attempting to do the machinery repairing 
and some part of the machinery building for a popula- 
tion of 40,000,000 persons. It is estimated that there 
are some 22,000 machine shops in the United States serv- 
ing a population of 100,000,000. The prospects for 
machine-shop growth in the great southern continent are 
stupendous, even although South America never begins 
to manufacture machinery in the way in which it is 
produced in the United States. As that tremendously 
rich continent passes through the stages of development 
that this country traversed during the last century, ma- 
chine shop after machine shop must come into being in 
order to care for the upkeep of the ever-increasing volume 
of machinery used in agriculture, transportation, mining 
and the thousand and one other uses to which machinery 
is put. With the locomotive, gang plow, harvester, saw- 
mill and stamp must go machine tools. 

Thus the bright prospect for the enormous future de- 
mand of machine tools in South America rests, first, 
upon the tremendous undeveloped resources, the vast 
unexplored regions filled with natural wealth, the world’s 
richest store of undeveloped water power, the enormous 
areas of fertile land that can only be made available by 
railway connections, the new cities and the awakening 
people. The frontier of the world’s greatest treasures 
of natural resources is now shifting to South America. 
As the frontier of resources advances, the frontier of in- 
dustrial development follows. Machine tools now play a 
tremendous part in inaugurating the agricultural and 


OO 
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industrial eras. 
was done by the 
Today machinery 
A second conclusion has to do with prospects for the 
United States machine tools in South America. Again 
the prospect is of The South Americans 
really like North 


are United States made. 
of the fact that N orth American manufacturers have 
made no serious efforts to develop and control the south- 


there are two classes of customers 
South America: First, those who 
the large railroad-repair and 
shipbuilding shops, and, second, those who cannot afford 
the best, but need and are satisfied with plain, simple 
machines of average quality. The first class is accus- 
tomed to buying the regular line of machine tools pro- 
duced by United States builders. <A large part of the 
North American made machines in South America were 
purchased by men who belong to this class. 

The second class must be reached by supplying machine 
tools of fair quality, but lighter in Weight and cheaper 
in price than those that are considered standard in the 
United States, The reduction in Weight lowers the cost 


and duty. In the aggregate 
these three items make an appreciable sum. 

One reason for the lack of past developments amid the 
tremendous resources of South America is found in the 
traits and characteristics of the people. The South Amer- 
ican lacks the energy of the northern races when it comes 
to industrial development. This is now being recognized 
in the north as never before, and the logical corrective 
steps are about to be taken. North Americans are now 
talking of going to the great southern continent; bank- 
ing connections have already been established in a few 
arge centers; the necessity of lending money to South 
American governments is being discussed. Each one of 
these things will have its 


agricultural, timber, mining and water-power 

of the great frontier of the Western Hemisphere. 
Many of the plans now being developed to reach South 

American business 


that ten years will pass before the results will be 
ciable. 
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ditions of Havana and Panama. Until Very recently the 
drove the northern Visitor to take most unusual precay 
tionary measures. Now these sections have been cleaned 
up, and what has been done there can be done elsewhere 
been set, experience has been pained 
and it merely needs the will and the effort to do for 


When plans are being seriously formed by North 
American machine-too] builders for South American 
trade, two things must receive consideration and should 
In fact, these two Tequire action at 
home. The first is some legal way of holding back prod. 
ucts of the shoddy manufacturer. Some means shoui 
be available whereby everything exported from the United 
exactly as represented. Misbranding. 
misclassifying, the uttering of exaggerated and lying de. 
scriptions should be punished by heavy penalties, It i 
of course impossible to set up a standard of quality for 
machine tools in the same way that standards can te 
established for the purity of foods and drugs, but steps 
can be taken to prevent the sending forth of dishonest 
descriptions and to compel a manufacturer or shipper 
to furnish just exactly what he has advertised or guar- 
anteed to supply. 

The second point for consideration at home is the mt: 
ter of combination or cooperation for foreign trade. It 
is believed that under our present anti-trust laws suc 
combinations are illegal for United States manufacturer. 
If such is found to be the case, immediate steps should 
be taken to do away with this hindrance. One of the mat 
successful ways to further machine-tool trade in South 
America will be through the codperation and combination 
of manufacturers in export business. 


Bt 
The Buying of Machines 


The buying of tools is in many respects like the ue 
chasing of labor and carries with it the same ei 
to look only at the outlay instead of to compare this . 
the results obtained. In this Way many go over : 
specifications of a machine, compare bearings, Mei 
belts, etc., and decide on the one that is best for the 

articular work. 
° Others go to the other extreme and pay no ee : 
the design, to the weight, belts or anything else Ge 
the results that the maker is willing to guarantee. ee 
cates of this plan contend that they are buying not ot 


the machine, but the experience of the builder; that tt 


not their province to criticize the design, the oe of ie 
ings or the belts, so long as the machine can be ie 
on to do the work under the manufacturer's guaral ' 
There are of course many objections to a an he 
output, as so much depends on both the sie 
Operator; but on the other hand, it is safe to ass aoe 
the maker of a machine is in better position than vin 
else to know what a machine will do. If he is seep th 
to guarantee a minimum production, after ee it 
conditions, we may be justified in looking 4 
the machine he builds. os of 
Some makers give very few details in their sath the 
elsewhere, believing that results should ee are 
details of design are not necessary to the pure proportios 
as the output of the machine is satisfactory il burel. 
to its cost. These are all problems for the ca 
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Shop Equipment N ews 


Horizontal Broaching Machine 


The broaching machine shown is the latest addition 
to the line made by the J. N. Lapointe Co., New London, 
Conn., and is known as the 3-B machine. 

In general design and construction the machine fol- 
lows the standard lines developed by the makers, All 
gears are incased, moving in a bath of oil, and two geared 
speeds are provided, which can be changed while the 
machine is running. A large roller thrust bearing is 
placed inside the gear casing to take the pressure of 


HORIZONTAL BROACHING MACHINE 
Capacity, 1% in. keyway, 10 tn. long, or 3 in. square hole 
n. 


broac diameter; travel of 
screw on low gear, 
diameter, 2 pitch, 54 tn. 


weight, 3,400 Ib 


ed, 6 in. long; drive pulley, 18 
3 ft. per min.; driving screw, 2% in. 
floor space, 24%4x16% ft; 


stroke; 
the cut and reduce the friction. The machine may be 
controlled either from the front or the rear, two operating 
handles being furnished. The size of the oil pump has 
been enlarged. 

The machine is fitted with a duplex self-oiling clutch 
the lubrication for which is supplied from a reservoir. 
Automatic stops reculate the length of the stroke. The 
sliding head is fitted with bronze shoes designed to give 
a wearing surface of more lasting qualities than cast- 
iron ways. 

x 


Facing Head 


The illustration shows a facing head that is built by 
the Mummert-Dixon Co., Hanover, Penn. These heads 
are made in three sizes—6, 9 and 12 in. They can be 
used in connection with a bar on any machine that will 
hold and drive the bar. The heads can also be used 
without a bar on the end of a spindle, such as that of 
drill presses, millers, ete., by supplying a tapered shank. 
The head, with its fecding arrangement, is self-contained. 

To spot-face on a drill press has always been rather 
difficult. Ordinary flat spot-facing tools are hard to keep 
in order, and it is not easy to get them started under 
the scale of the iron. These tools overcome this trouble. 
The facing may start from the center and the tool bit 
feed outward, or it may start from the outside and feed 
in. The tool bit gets beneath the scale at the start and 


breaks it away as the tool is fed across the work. The 
took bit is easily taken out and sharpened. The feed is 
effected by placing a pin in one of the holes in the 
feed ring and either holding it by hand or letting it 
bear against the frame of the machine. This operates 
the feed screw that moves the tool across the work. 
When the head is used in connection with the taper 
shank on the end of a spindle that is not firm enough 


FACING HEAD 


to steady it, a pilot projecting from the center of the 
head may be entered in the hole in the work. On this 
pilot, bushings can be placed to fit any size of hole. 

A pilot with a center point is also provided for cases 
when there is no hole. The center is placed in a hole 
that is put in the work by a small center drill that, with 
its holder, is quickly attached with the facing head in 
place on the spindle. 

a 
Adjustable Drawing Board 


The illustrations represent the latest developments of 

the Emmert Manufacturing Co., Waynesboro, Penn., in 
providing vertical adjustable drawing boards to which 
its combination T-square and protractor may be ap- 
lied. 
: In Fig. 1 is shown a vertically inclined adjustable 
drawing board. The complete outfit consists of a draw- 
ing board adjustable to any desired angle and slidable to 
or from the draftsman, a cylindrical weight concealed 
behind the drawing board and used to counterbalance 
its weight in any position, a stationary base frame, a 
device for adjusting the swinging upper frame to dif- 
ferent angles, a slidable horizontal board or leaf carrying 
a drawer, and an upright adjustable stand. 


eo 
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The drawing board is easily moved up or down to 
bring it into convenient position for the draftsman and 
on a level with his eyes, whether sitting or standing. 
When the work is on the lower half of the board, the 
latter is moved upward to the desired position ; and when 


FIG, 1, ADJUSTABLE DRAWING BOARD 


work is to be done on the upper half of the board, it is 
lowered. The board, being evenly balanced with just 
sufficient friction to hold it steadily in position, is moved 
without any noise. 

The draftsman need never twist or bend his spine to 
reach any part of the surface of the board, nor need he 
strain his eyes to read the fine graduations on the scale 
or the finer lines in the drawing, for with the aid of the 
adjustable vertical board he may assume a comfortable, 


FIG, 2. ADJUSTABLE DRAWING BOARD FOR LARGE 


ASSEMBLIES AND LAYOUTS 


normal position and adjust the distance between drawing 
and eye for correct Vision. 
The adjustable vertical board may be readily changed 


to the ordinary horizontal] position where such position 
18s preferable for inking, ete, 
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The adjustable floor stand Provides a means for raising 
or lowering the drawing board and its attendant frame 
to accommodate the stature of the draftsman and t) 
bring the drawing into position most favorable to light 
changes in the drawing room. 

The board shown in Fig. 2 is intended especially for 
large assembled drawings, full-sized drawings, layout, 
ete. 

The board travels almost vertically a distance of from j 


_ to 5 ft. up and down on the supporting posts. Attached 


to its rear surface are the two sets of iron brackets 
carrying hardwood rollers, which rollers move against 
the supporting upright posts. The board is inclined at 
an angle of 3 deg., just sufficient to permit the rollers to 
bear slightly against the upright posts. The upward and 
downward movement is noiseless and requires but littl 
effort on the part of the draftsman. 

The upper set of brackets accommodate two ropes that 
pass over grooved pulleys at the top of the upright posts 
and are fastened to a balance weight. The grooved pul- 
leys are joined by a connecting-rod and revolve together. 
thus providing an even movement at either end of the 
drawing board. : 

The counterbalance consists of a plain wooden box thet 
may be filled with any suitable material, such as sand, 
scrap iron, ete., in sufficient quantity to balance evenlr 
the weight of the drawing board. The upright posts 
are used in pairs, byt for boards 15 to 20 ft. long, three 
posts should be used. 
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Micrometer for Measuring Tools 
with Three Flutes 


The illustrations show a micrometer made by the 
L. 8. Starrett Co., Athol, Mass., for the Union Twit 


Micrometer shovid read 
1.000 a7 QO666 plug. 


EE-FLUTED 
FIG. 2. MICROMETER FOR MEASURING THR 
TOOLS 


; rameters af 
Drill Co., also of Athol. With this tool a a geet" 
three-fluted drills, taps, cutters and so for 
rately measured. 
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The anvil of the micrometer is replaced by a 60-deg. V- 
block. The tool to be measured is laid in this V-block, 
as shown in Fig. 1, resting on two of its teeth. The 
spindle is then brought down on the remaining tooth. 
The diameter of the work equals two-thirds the microme- 
ter reading. The micrometer shown reads to 0.0001 in. 
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Single-Purpose Lathe 


The lathe illustrated is of the single-purpose type, 
back geared, and in design and construction follows the 
standard lines developed for this particular class of tool. 


SINGLE-PURPOSE LATHE 


Swing, 16 in.; distance between centers, 40 in.; height from floor to center, 40 in.; 
Also made in 20-in. swing size 


belt, 5% In. wide. 


The machine is a recent product of the Himoff Machine 
Co., New York City, and is made with a two-step cone 
pulley, as shown, or a single-pulley drive. 

bs 


Rotary Magnetic Chuck 


In the design and construction of the chuck shown, a 
recent product of the Persons-Arter Co., Worcester, Mass., 
the main object was to reduce to a minimum the number 
of air gaps between members, making a continuous mag- 
netic circuit. This has been accomplished by reducing 
the number of principal parts in the circuit to three— 
the body or shell, the core or center and the yoke or base 
plate. This construction reduces the number of possible 
air gaps to two—between the base plate and the body, 
and between the base plate and the core. Further to 
insure a good magnetic circuit, the contact faces between 
these three members are ground and bolted rigidly to- 
gether by soft-iron capscrews. There are only two poles 
in the chuck, the space between the pole faces being 
filled with a nonmagnetic composition of bismuth, anti- 
mony and lead having the characteristic of expanding 
when cooling, consequently establishing an air-tight 
joint between the pules. 

The three members constituting the magnetic circuit 
are made of cast magnetic steel. Their cross-sectional 
area is exceptionally large, making it possible for an ex- 
tremely large number of magnetic lines of force to be 
induced. 

Although only one magnetizing coil is necessary for 
one particular voltage, it has been found advantageous 
to provide two coils, The voltage commonly used on 
such a coil is 110, but many firms are using a voltage of 
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220. With two coils it becomes a simple operation to 
connect to either a 110-volt or a 220-volt circuit; thus 
the coils are connected in parallel on a 110-volt circuit 
and in series on a 220-volt circuit. 

The coils, after being wound and thoroughly covered 
with strong insulating material, are dipped in insulating 
compound and made waterproof. In making the elec- 
trical connections the leads from the coils run along a 
channel in the base plate and through an insulating bush- 
ing to the collector rings, to which they are directly 
soldered, thus making a positive connection and elim- 
inating anv chance of trouble due to loose connections. 
The collector rings are in the same 
plane—a feature that considerably 
simplifies the brush mounting. The 
brushes, of copper-coated carbon and 
mounted on hard spring brass strips, 
press underneath the rings and not the 
side, facilitating the removal and the 
replacing of the chuck without altering 
the adjustment of the brushes. The 
collector rings are mounted on a Bake- 
lite-Micarta ring of substantial propor- 
tions, which is rigidly bolted to the 
chuck base plate. Before the assembly 
of the chuck is completed, all open 
space is filled with an insulating com- 
pound as an extra precaution against 
moisture, etc. 

It has been observed that if two mag- 
nets are made of the same material, 
with the same sectional area and the 
same magnetizing force, but are of different shapes (for 
instance, one a solid circular section and the other shaped 
like a cross or having its surface broken up so as to 
present numerous edges), the one presenting the greater 
number of edges will show a decidedly greater pull in 
pounds per square inch. The chuck face illustrated con- 
sists of two series of arms—one series radiating from the 


ROTARY MAGNETIC CHUCK 


center and the other radiating toward the center. Each 
arm carries a series of arms running concentrically, 
those of one pole interposed between those of the other 
pole, thus breaking up the face of the chuck into a 
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maximum number of parts. In order to effect a good 
holding power, especially needed on smal] parts, it is 
necessary to cross two poles, the part to be ground thus 
acting as a keeper. The concentric arms are staggered 
in’ relation to each other. This feature also assists in 
holding very narrow rings. 

The whole surface of this chuck is magnetically alive, 
from the center to the edge, with the exception of the 
metal filling composition, 

It has been found 


ing any stray lines that might otherwise pass to the 
machine. 

By using high-grade magnet steel, residual magnetism 
is eliminated: but where the work has itself become 
magnetized, it is necessary to demagnetize it before Te- 
moval. For this purpose the chuck is provided with a 
special demagnetizing switch. 

The removal of very thin disks after grinding is some- 


chuck has two grooves cut across its face at right angles, 
about 14 in. wide and vs in. deep, enabling the intro- 
duction of a pointed instrument 

it from the chuck face. 


Heavy-Pattern Lathe with 
Geared Headstock 


The _heavy-pattern high-powered lathe shown is 
equipped with an all-geared headstock, having single 
pulley drive. The spindle bearings are bronze bushed, and 
steel gears are used throughout. 

The tailstock is of the offset type, with adjustable set- 
over feature. The double-wall apron is worm driven 
for longitudinal 
Both the longitudinal feed and 


by a feed rod with single friction control 
and cross-power feeds. 


Sete ress. clin 


% in.; Swing ov 
ulley isigxt rae er bridge 
’ a engt 


quick-change feed has tumbler and @ cone of gears with 
feed box and an 
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interchange of two 
The 


The lathe is a recent product of Houston, Stanwood § 
Gamble, Cincinnati, Ohio. 


8 
Elevating Shop Truck 


The illustration shows an elevating shop truck recently 
developed by the Lewis-Shepard Co., Boston, Mas, ani 
featured by its all-steel Construction, except for th 
wheels, which are made of gray iron. 

The truck raises and lowers loads Vertically, the lit 
ranging from 214 to 3 in., depending upon the size. Te 
vertical elevation is designed to conserve floor Space, as it 


ELEVATING SHOP TRANSFER TRUCK 


Permits the loaded platforms to be placed close agains 
each other. A free lifting and steering handle is pr 
vided by using a universal joint. The elevating sae 
ism may be operated by the handle, no matter in ¥ : 
position the latter may be. The lift is accomplished 
® combination of positive leverages through which, - 
claimed, only 7 per cent. of the 
applied is lost by friction. i 
makes it possible to lift 3,000 mae 
only an 85-Ib. pull in four - 
strokes and to lift 5,500 lb. with 0 
a 110-Ib. pull in six short stroke ° 
the handle. 

A positive release check, nae 
by a pedal conveniently ne pa 
the front of the truck, a a 
and jarless lowering of the loa a 
release check stands in & ie ne 
tion, rendering the possibility . : 
age at the piston end remote and P 


16 in. above 


liminate the 
The 


In hanging the handle 
the floor it is designed to e 
waste of any of the strength applied to the pal 
strong front arch is also designed to steady ae saps ft 

This form of truck is made in a variety o! § 
different capacities. 


— fi | 
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NEW PUBLICATI ONS 


THE “MECHANICAL WORLD” ELECTRICAL POCKET BOO 
FOR 1916—Two hundred and forty 4x6-in. Pages; 129 ik 
lustrations: indexed; cloth bound. The Norman Reming- 
ton Co., Baltimore, Md. Pr ce, 30c. 


gone revision, and matter dealing with switch gears and 


ent. One thousand five hundred and twenty-six pages, 

4x In- Published by John Wiley & Sons, Inc., New 
York City 

To one who had the Privilege of reviewing the first edition 

of this now famous pocket book it is particularly gratifying 

to see the Srowth both in its contents and in the number of 

editions printed. The changes in industry since the previous 

edition are indicated by the necessity of making alterations 

in over 400 pages and by the addition of over 150 pages of 


an unwieldy volume Or, in fact, to do justice to such a book 
in any review without taking up each section in detail, which 


revision, by William Kent and his son Robert Thurston Kent, 
is in keeping with the standards set by previous editions, 


CORROSION oF TRON—By LL. C. Wilson. One hundred and 
sixty-nine ages, 5x7% in.: cloth bound; indexed. Price, 
2. Published by the Engineering Magazine Co., New 

ork City. 

This book ig the result of collecting and putting In handy 
reference form some of the facts connected with the corrosion 
of iron and its protection. The volume is divided into the 
following chapters: The Rust Problem, Theories of Corrosion, 
Protective Measures, Paint Materials, Protective Paint, Influ- 
ence of Different Elements on the Corrosion of Iron, Corrosion 
of Wrought-Iron and Steel Pipe. 


Protective measures, and their success in preventing rust. 
This book should Prove useful to machine-tool builders and 
to anyone to whom the preventing of rust 

importance. 


Straight and Taper Forced and 
Shrunk Fits--Erratum 


Knight, which appeared on page 733, were inadvertently 
transposed. The chart, Fig. 1, therefore, applies to a cast- 
fron shaft and the second chart to a steel shaft. 


PERSONALS 


G. W. Helpman has been appointed superintendent of 
the Defiance Machine Works, Deflance, Ohio. 


Oskar Kylin, for six years with the Warner & Swasey Co., 
Cleveland, Ohio, for the most part of which he acted in the 


Joseph A. Horne, for more than 24 years associated with the 
Yale & Towne Mfg. Co., acting in the capacity of general 
superintendent in recent years, has been elected second vice- 
President, stil] retaining his executive position in the shop. 
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The offices of the Cefftury Steel Co. have been trans- 
n 


ferred to the Equitable Build 
Pear] Street, ew Y 


The Independent Pneumatic Tool Company’s Atlanty 
Georgia Branch was moved to Deeungham, Alabama on May 
first. A suite of Offices have been lease in the Jefferson 
County Bank Building. 


a New Yor » the warehouse 
ork. 


» of Brooklyn, New York, 
a8 acquired ga controlling interest in the 

vac 3» Which will here- 
after be known as the Doehler Die-Casting Co., of New Jersey. 


TRADE CATALOGS 


M. A. Palmer Co., 469 Atlantic Ave., Boston, Mass. Circular. 
Nonshrinkable tool steel. 


Francis & Co., Hartford, Conn. Catalog. Diamond-pointed 
tools. Illustrated, 16 pp., 34% x6 in. 


Worcester Pattern and Model Co., Worcester, Mass. Cir- 


cular. Anderson tool grinder. Illustrated. 

Rex Mfg. Co., Hyde Park District, Boston, Mass. Circular. 
Tool post for multiple and single tool work. Illustrated. 

The A. & F Brown Co., Elizabethport, N. J. Catalog. 
Power transmission machinery. Illustrated, 130 pp., 5x8 in. 

Arthur A. Crafts, 125 Summer S&t., Boston, Mass. Catalog. 
Diamond and carbon-pointed tools. Illustrated, 16 pp., 


8% x6 in. 


Stow Manufacturing Co., 
“Portable Tools of Proven Value.” 
etc. ‘Thlustrated, 20 Pp., 3% x6 in. 


Chicago Pneumatic Tool Co., Fisher Building Chicago, Il. 
Bulletin No. 34-Q. “A Few Applications of ‘Giant’ Gas and 
Fuel Oi] Engines." Illustrated, 38 pp., 6x9 in. 


Ingersoll-Rand Co., 11 Broadway, New York. Form No. 
3029. Ingersoll-Ro ler Class ORC duplex Corliss steam driven 
air com ressors. I lustrated, 32 PP., 6x9 in. Form No. 3036. 
Turbo blowers. Illustrated, 10 PP., 6x9 in. 


Binghamton, N.Y. Booklet. 
Drills, grinders, buffers, 


FORTHCOMING MEETINGS 


Master Car Bullders’ Association. Annual meeting, June 
14-17, Atlantic City, N. J. Joseph WwW. Taylor, Secretary, 
Karpen Building, Chicago, Il. 


American Railway Master Mechanics’ Association. Annual 
meeting, June 17-21, Atlantic City, N. Joseph W. Taylor, 
secretary, Karpen Building, Chicago, Ill. 


American Society for Testin Materials. Annual meeting 
June 27 to July 1, 1916, Hotel raymore, Atlantic City, N. ds 
Edgar Warburg, secretary, Univers ty of Pennsylvania, Phila- 
delphia, Penn. 


American Society of Mechanical Engineers. Monthly 
meeting first Tuesday. Calvin W. Rice, Secretary, 29 West 
Thirty-ninth St., New York City. 


Boston Branch National Metal Trades Association. ae 
meeting on first Wednesday of each month, Young's Hotel. 
. Boole, secretary, 40 Central St., Boston, Mass. 


Providence Association of Mechanical Engineers. Monthly 
meeting fourth Wednesday each month. J. A. Brooks, secre- 
tary, Brown University, Providence, R. I. 


New England Foundrymen’s Association. Regular meet- 
ing second Wednesdar of each month. Exchange Club, Bos- 
ton, Mass. Fred F. Stockwell, 205 Broadway, Cambridgeport, 
Mass. 


Engineers’ Society of Western Pennsylvania. 
meeting third Tuesda >; section ae tg first Tuesday. 
Hiles, secretary, Oliver Building, Pittsburgh, Penn. 


Rochester Society of Technical Draftsmen. Monthl 
ing, last Thursday. O. L. Angevine, Jr., Secretary, 857 
8t., Rochester, N: Y. 


Superintendents’ and Foremen’s Club of Cleveland. Monthly 
meeting third Saturday. te Frankel, secretary, 310 New 
England Bullding, Cleveland, Ohio. 


Western Society of Engineers, Chicago, Il. Regular meet- 
ing first Wednesda evening of each month, haan as July 
and August. J. H. Warder. secretary, 1785 Monadnock 
Chicago, I]. 


Philadelphia Foundr men’s Association. Meetings first 
Wednesday of each month. Manufacturers’ Club, Philadelphia, 
Penn. Howard Evans, Secretary, Pier 45 North, Philadelphia, 
Penn. 

hnical League of America. Regular meeting secona 
Relacs Ot cach month. Oscar S. Teale, secretary, 35 Broadway, 
New York N. Y. 


Monthly 
Elmer 


meet- 
enesee 


eo ee 
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upplies 


eee 


IRON AND STEEL High Speed Tool Steel containin from 10 to 18% tungsten 
Bells as follows per pound in New Fork, 
Pig Iron—Quotations were current as follows at the points Billets .................. $2.35 Lo sa $3.00 
and dates Indicated: 
One One - sad Steel sells at $3.25 per 100 lb. from warehouse, New 
ork. 
May 6, Month Year 
18i6 ee wee Miscell Metals Den 
No. 2 Southern Foundry, Bi mingham. $15.00 15.00 9.5 oritneous Metals—The present uotations tn cents per 
No. 2 X Northern Foundry ew ork nee eee ioe pound, with a comparison of practically a month and year 
0. 2 Northern Foundry, Chicago. -+.. 19.00 19.00 13.00 4&9, are as follows: ¢ 
Bessemer, Pittsburgh ....... 0807" "* 21.95 21.95 14.65 -——— New York ——_, 
asle, Pittsburgh .....,,...5..° 727" 18.95 19.20 13.45 ne One 
oO. 2X, Philadelphia: 1)2/222ii0007: 20.50 20.25 14.25 May 5, Month Year 
NOn#, Valley nice, ke 18.60 18.50 12.75 1916 Ago Ago 
No. 2, Southern Cincinnati...) 2227°7° 17.90 17.90 12.40 Copper, electrolytic (carload lots) .*30.50 27.50 19.00 
Basic, Eastern Pennsylvania SAS one toe 20.50 21.00 13.25 | cas RR se Moat srgie, aha 51.50 53.00 40.00 
Gray forge, Pittsburgh....../722°°7°' 18.70 18.70 Sad nie cod cera ORAL ieee 7.50 8.50 4.20 
Steel Shapes—The following base prices in cents per pound Spelter ... ice Se toes aes s 08. 86.8 bares gee 18.00 18.50 14.00 
are for angles 3 in. by in. and larger and tees 8 in. and ST. LOUIS 
larger from jobbers’ ware Ouse at the places named: Lead ........ Oe ES Wie We Se OW ere asad ree 8.50 
7——New_York—_, Spelter .....: SS 64a PA es SUe avin sano 17.87 18.50 
One One “May or June delivery 30c., July 29%c, August 29¢, Sep- 
Mey 5, Month Year Cleve- Chi- tember 28% c, 
1916 Ago Ago land cago At the places named, the following prices in cents per 
Breet a) Zles, base. ee ee He eto ie a7e 3.10 pound prevail: Newevack 
? 'e e@eeeenae @eenos ° ° s . 3.10 QQ Cw or ‘ 
Machinery steel (bessemer) 3.25 3.10 1.80 8.25 3.10 One One 
Steel plates nn a y-4 a ae 2 ee ee acd May 5, Month Year Cleve- Chi- 


gs tay— 1916 Ago Ago land cago 
noune: rom ak rhe following are the prices in j;"*5 Per Copper sheets, base..... 36.50 35.50 24.00 38.50 3650 


bers’ warehouse at the places named: Copper wire (carload 
m—— New York ——__, lots) See elarig Se ag eres 36.50 35.50 18.00 34.50 37.00 
n One Brass rods, base erceee. $4.00 41.50 21.50 36.00 3800 
May 5, Month Year Cleve- Chi- Brass pipe base ... 44.50 44.50 19.20 43.00 46.50 
19 go Ago an cago pee ererr ra 43.00 40.50 21.75 36.00 38.50 
No. 28 black............ older on (case 
No. 26 Dinok. 7127 0f2? >: "se 340 260 310 310 PORE) ove elt Sa kidaetee 31.62% 32.25 28.00 38.50 
Nos. 22 and 24 ‘black!’ 3' ‘ 
Noma and 20 blacks: Sag HE BHR RAR Sc a 
No. if piue annealed: ::) 44g $28 2.40 3.70 3.69 Prices In cents per pound: New York—, -—Cleveland— 
No. * blue annealed... 4.40 4.20 2.25 3.60 3.50 a, ne. One 
NO. 12 b a saled.... 4, . 
No. 10 blue annealed. 7” 135 ee 0 eee ae ye Male” Ae 
yo 28 Balvanized.... 2°: 5.65 3 ‘ -50 -50 
No: + galvanized. seeeee 5.35 e's 378 B30 B30 Copper, heavy ang cruciie: oe ee Hd a 3100 
No. 24 galvanized. :‘''"" : copper, heavy and wire...... 
i galvanize; 5.20 5.20 3.55 5.05 8.05 Copper, lightana bottome: 22-60 19.09 24.09 1408 
andard Pipe—The followin table shows th St ee pica Mae ara ne : : 
in discounts, together with the net prices in cents Der Yoote” Lead, pre ee ieee 14:00 20:00 ron 
ay Be May oozed Brass, Ment 200 1iiiicccccees 1459 12-00 13.0012 
; ay 5, ne : 15. : ‘ 
to 2 i 1916" yr Ago 1916" yr. Ago Dine simi eee re S® 130 1g0o teen Mab 
oO n. steel butt welded 70% 81% 62 72 
A, to 6 in. steel lap welded, 68% 80% 48% & 722 Monel Metal—The following are the prices in cents pet 
Diameter, In. pound for mil] lengths 8 ft. and over: Less Than 
% eeeeae eee ee s @eeeae ese e 10,000 6,000 2,000 : 
hore SSCS AME pag age staan otcltee or tSie kta atin 
oo ry e ° ° ee ° . ( ae 
ee earner eae Hy HS Bop EA size m,SKE SUS. aha lng ota ae ote ft 
ee Stee eeeecsee. 1N10 7.40 17.58 11.15 Rounds—Squares 
2% re ORR A ee igs Oatiogy ee 18.72 12.20 80.13 18.60 ie saab 31.50 32.00 32.50 fa ite 
i ee ee 24.48 = 16719 39.40 24°29 to foot! 31.25 31.75 $2.25 32.15 Be 
Bo ee tocee es 34.88 29°90 56.14 34°50 to 1% 1072! 31.00 31.50 oe eae sess 
a) be hemntacacar ey oes 47.36 29.60 76.22 40.70 11} to 2% 0°77" 31.75 32.25 32.75 =. 33 
Pita ey cet ttt eeee ese, 6244 3840 98.88 52:80 Rounds 33.50 36.00 37.00 
From New York stock the following discounts hold: Scuneee Pie Baa mere oho ; 37.00 
Pie aces oe ; Black Galvanized pe Fe 32.50 33.00 33.50 36.00 : 
vy Steel lap welded........00 0 g ounds 6.7 
% to 3 in. steel butt welded. i 1) !iii°t7: 64 ise s 3% to 33§..... 32.95 32.76 33.25 35.75 3 E 
Malleable fittings, Class B and C, from New York i eye 32.75 33.25 85.75 36.1 
oe at 30 and 5% from list price. Cast iron, standard aes Rovhae Mes. tae 0 $7.50 
he. 4 to 4h... 33.00 33.50 36.00 $6.50 $F 
Bar Iros—Prices are as reand to 613.002: 36.00 36.50 su 38°00 39.00 
the places named: wy ooo neee Der oan ee Flats eare er eiies seco 33.00 33.50 36.00 { ee 
May 5, One Month Flats not rolled wider than 6 in. or less ene of round 
Pittsburgh, mil] 2.50 Sac Hexagon bars 2c. per Ib. Over -Conrcspouding 1 ft 
arehouse, New York: +. ee ae 3.25 3.10 ore cutting to any specified length not shorter than ! ft 
rarehouse, Cer ceng ooo 3.25 3.25 add lc. per Ib. t works. 
Pen amen NCREO te ce tae 3.10 3.10 The scrap allowance 1s 18¢, per Ib. delivered oted in 
Cold Drawn Stee} Shafting—From w reh Antimony—Chinese and Japanese brands are qu 
requiring fair-gize lots, the following. quotations ymers Cents per pound for spot delivery, duty paid: One Month Ago 
oe - May 5, 1916 One Month Ago ae a 1% 
See e eee eee St price plus 20 Li ; New York ee Se ee ee ee ; 50.0 
CH en 5 oe age: List price plus 20 List Brice pide 20 % Cleveland’ 0" Papneneste 50.00 @ 55.00 300 
CBO eae cigs List price plus 10% List price Chicago 2... 44.00 in cents per 
Swedish (Norway) Iron Babbitt Metal—Quotations are as follows 
follows f.o.b. places’ naman: This material per 100 Ib. sells as pound from warehouse at the places named: d Chicago 
Toan New York —— ew OE «Cre cas ag 
Today One Year Ago Best grade .............. 60.00 @ 65.00 Seog 25.00 @ 28.00 
$6.00 $3.75 @ 4.00 Cleveland... $5.80 Chicago $4.75 Commercial ort. Nias ea ) es 


large lots? 
In coils an advance of 50c. is usually charged Copper Sheets—In New York hot rolled 16 aver add ae 
Drit} Rod—Discounts from list price in New Y k base Per Ib. 1s oe rtra tor J0cin. widths and under» 
follows: Standard, 65%; extra, 60%; Special, 56%. OrkK are as over Seinen le. per sq.ft. ex 


May 11, 1916 


Copper Bara from warehouse sell as follows in cents per 


pound: 

May 5, 1916 One Month Ago 
New York @eeeeeeecoeoue SC eenseeaeevnenuns 42.00 40.00 
Cleveland @eeesoeoet@oreeeeeeeeeavseerse 32.50 eesne 
CHICK Oo sss oe o's 6 some Ca eree'e owes 38.25 38.50 


SHOP SUPPLIES 
Nuts—From warehouses at the places named on fair sized 
orders the following amount is deducted from list: 
r~New yore e_ CheNoland > as 3 


May a eonth Mayo Month May65, Month 


Ago 916 Ago 1916 Ago 
Hot pressed 


square ...... $2.50 $2.75 $3.25 $3.75 $3.25 $3.70 
Hot pressed 

hexagon ..... 2.50 2.75 3.25 8.75 3.25 3.80 
Cold punched 

square ....... 2.00 2.50 3.00 3.00 3.00 4.25 
Cold punched 

hexagon ..... 2.50 3.00 3.25 3.75 3.50 4.00 


poem anished nuts sell at the following discounts from list 
orice: 


New York... 60-10% 65-10% Chicago... 65° 


Carriage Boltsa—From warehouses at the places named the 
rollowing discounts from list price are in effect: 


Cleveland... 


New York Cleveland Chicago 
BY 6. Ui s cs eis ess ee ice 45—5% 50—10—5% 60—5 % 
rger and longer........ 35 % 40—15% 50% 


At this rate the net prices are as follows: 


Length, -—New York—, -——Cleveland—~ -——Chicago—, 
In. % 1% % LA \ % % % % 
1% .... $0.53 ies ..- $0.43 “ete -.-- $0.38 widty ee 
2 ate G .58 ee .48 ae aa .42 ea x 

2% 2.06 -63 $2.12 $5. 53 51 $1.39 $3.63 -46 $1.63 $4.25 

ee 68 2.30 5.85 55 1.51 3.85 50 1.77 4.50 

3% ... 3 §=62.48 ~— 6.18 -60 1.64 4.06 54 1.91 4.75 


Machine Bolts—From warehouses at the places named the 
following discounts hold: 


New York Cleveland Chicago 
% by 4 in. and smaller... 50% 60and 10% 60and 10% 
Larger and longer up to l 
in. by 30 in............. 40% 60 and 5% 60 and 10% 


At this rate the net prices per 100 follow: 
ones c-—New York-—\ ar ait a 27 aati 
In TA ly 1 % 1 & 1 


2 . $0.89 $2.32 $9.60 site 67 $. tee ee 08 ae 64 se ue $7. 20 
2% . eee «©6883 2.48 10.14 70 861.67 32 67 7.60 
3 eines 97 2.63 10.6% 73 1.66 6. 86 :70 1 of 8.00 
3% .... 1.01 2.79 11.22 77) 1.77 7.48 73 862.08 8.40 


Wrought Washern—From warehouses at the places named 
the following amount is deducted from list price: 
New York.... $4.00 Cleveland. $6.00 Chicago.... $6.30 


At this Hate: the net prices follows: 


Diameter, In. New York Cleveland Chicago 
Seo iaeed ate a bie be Se Ae ew aes $10.00 $8.00 $7.70 
ehh Ak Gyleeatet ube wee eee sees 8.20 6.20 5.90 
eee coves sxekens oie cotiwsies a eave tote eleva ecavetis 7.40 6.40 5.10 
Bien Aniece ta Sila Gan with largclan etie! Guigisa ance 'ec 6.50 4.50 4.20 
DA oto ssesesers awe eels Sen’ 5.70 3.80 3.50 
if alia iG RiRte Bow ait eae hee oe ee eee 5.20 3.40 3.10 
11 eeovos8ee8¢68e eseeeeaeee0eoeseseeesenweeeenses?: 5.10 3.30 3.00 
3 eeseer#fer#tesee@e eseeaeeeeseseespeeseeeee §.90 3.20 2.90 
OO 2, 216, 2% ie wees e wee ee oe 5.00 3.10 2.80 
3, a4 oe eseeeeeseeoesaeses@estoeoueee eee et eee 5.00 3.00 2.70 
rth % ores eee @eeeeneetuvee es eee 5.20 3.00 2.90 
4, 4%, 4M. cc ccc c eee Be eae och og 5.50 8.20 3.20 
For cast-iron washers the base price per 100 Ib. is as fol- 
low 
New. ‘York. ~2. $2.50 Cleveland.... $2.00 Chicago.... $2.00 


Rivetsa—The following quotations are allowed for fair sized 


rders from warehouse: 
pees New York Cleveland Chicago 


Steel and Smaller........... 4he% 45—10% 52 % 
Tinne 45% 45—10% 62%% 


Button heads %. %, 1 In. diameter by 2 in. to r in. sell as 
follows per 100 Ib.: 
New York.... $5.25 Cleveland.... $3.85 
Cone heads, same sizes: 
New York.... $5.35 Cleveland.... $3.95 Chicago.... $3.60 


For the following sizes, the extras over the above prices 
in cents per 100 lb. are as follows: 


Chicago.... $3.50 


1% to 1% in. Iong, all dlameters..............008- $0.25 
SC Any IAINGLER: 5 by te eae aie ws eens Lowe mere ee 0.15 
2 in, Gin Meter oc06i54 Ge ube ee ew We US tec Cilone aiaiete 0.50 

in. ea and shorter... . ccc ccc rec c enter ese t eens ws 0.50 
Longest SOD Oo iors oa sab wo ee eae wed tetas Be a etee Woes 0.25 
loess- than Ke 8 eivccec kh 605 05 oe ete eww eee ee Tes 0.50 
Countersunk headB® ....... ccc eee ccces sae Bie er alecmon ats 0.50 


Naila—Wire nalls f.o.b. Pittsburgh sell at $2.50; galvanized, 
1 in. and longer, $4.50, and shorter, $5. These prices are to 
regular customers and delivery is made at the mill's conveni- 
ence. From warehouse wire and cut nails sell as follows: 


New York Cleveland Chicago 

Witte: sik See eies CS eee res 3.15 3.05 2.75 
CU cd we Se ee ee ee eee 3. 15 2.95 2.75 

Copper Rivets and Burs sell at the following rate for orders 
100 ib and over: 

Rivets Burs 

Cleveland ..ccccecccee List price List price 
CHICA @O® -22-36455 5 ee wee List price List price 
New York ........... 20% from Hst price List price 
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Seamless Drawn Tubing (Iron Pipe Sises)—The base price 
per pound from warehouse is as follows: 


New York Cleveland Chicago 


Brass: »6a5 ch nis peewee ene seus 42.50 44.50 42.50 
COPDOR 165.0595 sae aes 5 ws. wae owe 45.00 43.50 43.50 


7 Aad immediate stock shipment the following quotations 
old: 


Brass ———_, 


opper————_,, — 
r-New York—~ 


————C 
r—-New York—, 


mS, 5, Year Cleve- may 5, Year Cleve- 
1916 Ago land 1916 


Diameter, In Ago land 
3% to 2%..... 48.00 22.50 44.50 45.50 19.50 43.50 
Sd tes toee cane sata 48.00 22.50 44.50 45.50 19.50 43.50 

3% ee 49.00 23.50 44.50 46.50 20.50 43.50 
: ree peer e 50.00 24.50 45.50 47.50 21.50 44.50 
i a ee ee 62.00 26.50 47.50 49.50 23.50 46.50 
Ge eke eg Beas 54.00 28.50 49.50 51.50 25.50 48.50 
Hs ce Sere aaa gg 55.00 29.50 51.50 52.50 26.50 60.50 
Le beahavesevsterers bus 67.00 31.50 51.50 54.50 28.50 50.50 
Brest Gee S elece 59.00 33.50 55.5 56.50 30.50 54.50 


Welding Material (Swedish)—Prices are as follows in 
cents per pound f.o.b. New York: 


Maer Wire Cast-Iron Welding Rods 


mY ii, te key aaa 10.00 % by 19 in. long....... 22.00 

and No. Ma soi lents 11.00 by 12 In. long....... 26.00 

esatde vate dee le ve deah ots Lats ero seueiae 12.5 by 19 in. long....... 20.00 

€ reer rtttteeees a by 21 in. long....... 20.00 

RONG, Mand tee ------+: 7389) Vanadium Wire in Colls or 
NO420: Soot e atin eant ek 17.50 Sticks 

Special Welding Steel Onan aia a Pac 18/00 

Sawa een eee jwaccewe~ee, 88,00 ath Beit ate ah EE as Sa actoaseoe.en | RL OO 

ee se Sean ae SS Oe een BOLD Be ee ene ee ees Beet 

Si Skereis tee eM aieve eoeeeee-s 28.00 fy and larger........... 11.00 


Tin Plates—The following prices are in effect from ware- 
houses at the places named: 


7—New York— -;—Cleveland —~ -——— Chicago — 
ne One ne 
May 5, Month May5, Month May65, Month 
1916 Ago 1916 Ago 1916 Ago 
ety tin plate, 14x20: 


IDs Sacto $6.00 $5.00 $5.40 $5.00 $6.60 $5.00 

i c. 107 Ib..... 6.15 §.15 5.55 5.15 6.75 5.15 
Terne plate, 20x28: 

Base Net Coat- 
Wet. Wet. ing 
100 1b. 200 8 $10.00 $9.50 $9.10 $9.10 $8.70 $8.20 
I. C. 214 8 10.30 8.90 9.35 9.35 9.25 8.80 
I. X. 270 8 12.30 11.80 11.60 11.60 11.40 10.55 
I. C. 218 12 12.00 12.00 10.50 10.25 10.75 10.30 
Lc. 221 15 13.00 13.00 10.50 10.50 11.60 11.25 
Lc. 226 20 13.50 13.50 12.50 12.50 12.50 12.05 
I. C. 231 25 14.25 14.25 13.50 13.50 13.75 13.30 
ILC. 236 $30 15.50 15.50 14.50 14.50 14.75 14.30 
bh oa 241 35 17.00 17.00 15.75 15.75 15.85 15.75 
I.c. 246 4 19.00 19.00 16.75 16.75 17.10 16.55 


Coke—The following are prices per net ton at ovens, Con- 
nellsville, and cover the past four weeks: 
Apr. 15 Apr. 22 Apr. 29 


Prompt furnace $2.75@3.00 $3.00 $2.25 
Prompt foundry 3.75@4.00 3.75@4.00 3.75 


May 6 
$2.25@ 2.40 
3.75 


ponge (Cloths ies Toweln) sell as follows per dozen: 
16x18 in., 30c.; 18x20 in 5c.; 18x22 in., 38c. 


oundry and Fire Clay in New York sells at $2 per lot of 
300 ort This does not include delivery charges. 


Zine Sheeta—The following prices in cents per pound pre- 
vall: 


Carload lots, f.0.b. Mill... . cc ee eee eee eee sds eee ee 
New York Cleveland _ Chicago 
Tn (CR S85. o.5 5666 S586. oie ees 26.50 26.50 26.00 
Broken lots .....eeee eeese 27.00 27.50 26.50 
Cotton Waste—The following prices are in cents per pound: 
New York Cleveland Chicago 
WHI: 662s 6abeeedeeea es 11.00413.00 11.00@14.00 11.00@13.50 
Colored mixed ........ 8.00 @10.00 7.50@11.00 8.00@10.50 


Sal Soda sells as follows per 100 Ib.: 


New York............-. $1.90 Cleveland. 
CHICHEO co 62 eds cess $1. 90 


sesneoveesovenve $2.25 


Roll Sulpher in 360-lb. bbl. sells as follows per 100 lb. 
New York.... $2.25 Cleveland.... $2.75 Chicago.... $2.80 


Linseed O11—These prices are per gallon: 
New York Cleveland Chicago 


Raw in barrels.........-..ee820. $0.81 $0.80 $0.81 
B-gal. CANS ...cccsccvrvcccvces 91 .90 .90 


Boiled, it Is 1c. per gal. higher. 
White and Red Lead, in cents per pound, sell as follows: 


Red —Y -——White—, 
Dry In Oil Dry and In Oil 


100-1b..- KOR ons she dass bee e088 10.50 11.00 10.50 
25- and 5O-1D. KOEZB. ww ce eee 10.75 11.25 10.75 
921621D: KOR? oh nn os esse eeess 11.00 11.50 11.00 
l- to 5S-lb. CanB.... ccc cece cee 12.50 12.50 12.50 


a) cc i 


AMERICAN 


If you are in need of machinery or supplies, the a 
If you cannot find just what you want, 
glad to publish tt free of cost, thus putting you 


Section, 


METAL WORKING 


NEW ENGLAND STATES 


' F. L. Cone ig constructing a 2-story, 40x120-ft. machine 
Shop at Windsor, Vt. 


The contract has been awarded for the construction of a 
1-story, 68x90-ft. Sarage at Dorchester, Boston Mass., for L. 
$26 ne aro 1 Faneuil Wali Market, Boston. Estimated cost, 

6,000. 


The Simonds File Co. plans to construct a 93x100-ft. ad- 
dition to its Plant on Fa uhah S8t., Fitchburg, Mass. 

Plans are bein repared for the construction of a 1-story, 
90x110-ft. Pat Mass., for David F. Cosgrove, 
§75 Broadway, ast Malden. 

Russell C, Parsons, Springfield, Mass., 


will construct a 
public Barage at Paradise Rd. and Elm 
ass. 


St., Northampton, 


The contract has been awarded for the construction of a 
garage for Olen E. Doty, 120 Forest Park Ave,, Springfleld, 
ass. 


Kelley & 


Hawes, Winchester Sq., Winchester, Mass., plans 
to build a 


1-story, Barage at Winchester. 
wire, has 


$50,000. 


The Jones Garage Co. has peen granted a 
construction of a Barage at 295-97 apen St., 
Fire, Apr. 26, damaged the factory of 


Manufacturing Co., State and Wall St., 
Loss, $30,000. 


permit for the 
Hartford, Conn. 


Rattan Furnace 
New Haven, Conn. 


MIDDLE ATLANTIC STATES 


The Pierce Arrow Motor Car Co., Elmwood Ave., Buffalo, 
too sooT build an addition to its plant. Estimated cost, 


G. Boymann, New York, N. Y. 
having plans prepared by J. 
Barage on 64th 
$15,000. 


The Blystone Manufacturing Co., manufacturers of con- 
crete machinery, wil] build a Plant at Niagara Falls, N. Y. 


(Borough of Manhattan), is 
GC; Cocker, Arch., for a 2-story 
t. near Amsterdam Ave. Estimated cost, 


Plant. Estimated 


ans have been prepared for the Ist unit 


cost $1,000,000. 


The contract has been awarded for 2 additions to the plant 
of the Staten Island Ship Building Co., ew York, . ¥ 
(Borough of Richmond), 


The Standard Oi] Co., 26 Broadway, 


New York, N. Y., has 
awarded the contract for a can factory . 


at Paterson, N. J 


The contract has been awarded for an addition to the 
lant of the Syracuse Malleable Iron Works, North Geddes 
7 Syracuse, . Estimated cost, $20,000. 


Snyder Bros. & Benzo, Beaver, Penn., Plans to construct 
a Sarage on 3rd St. Estimated cost, $20,000. 


The Moltrut Stee} Products Co., Beaver Falls, Penn, 
Plans to construct an addition to its’ plant 


The Standard Tin Plate Co., Cannonsburg, Penn., will con- 
Struct several] additions to its plant, 


The Venango Manufacturing Co., manufacturer of railroad 
Specialties, 1st St., Franklin, Penn., has awarded the contract 
for an addition to its Machine shop. 


Warne ar my chine Soe gingston, Penn., 
a on to 8 plant. urdevant 
Bldg., Wilkes-Barre, Arch. © 


The Phenix Tron Works, 
an addition to its plant on M 


will build an 
Peggi, Coal Exchange 


Meadville, Penn., is building 
ercer St. 


io constesn arte motor ae Co., ice Bdelphia, Penn., pians 
ct an 8- or “Story service uildin t 
herry St. Estimated cost, $450,000. = & Btoad.-and 
The Reading Steel Castings Co., ; 
enlarge its Plant. . Reading, Penns PPR 80 
The American Stee] Foundries Co., Sh i 
construct an addition to its plant. eon ven Ns prsne:t0 


The Pullman Moto ; 
its plant. r Car Co., York, Pean., plans to enlarge 


WwW. W. Kemp, 401 East Oli . 
awarded the contract for th structs 


on Belvidere Pl., B 
Mar. 30. 


Baltimore, Md., has 
€ construction ofa 2-story Sarage 
altimore, Estimated Cost, $10,000. Noted 


Department, . is advertisin 
Yard, Boston, Mass,, under Schedule 9621 ton 
ee Orin. swing Woodworkers lathes and three 12-in, saw 


—_ 
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ret thing to do is to consult the Buying 
send us particulars, and we will be 
in touch with reliable manufacturers. 


The Navy Department, Washington, D. Cy is advertising 
» Under 


SOUTHERN STATES 


The Norfolk Southern Railroad Co., Norfolk, Va. has 
awarded the contract for the construction of shops at 
Carolina Junction. F. L. Nicholson, Norfolk, Ch. Engr. 

The Mur hy Hotel Corporation will construct a 2-story 
Sarage on Grace St., Richmond, Va. Estimated cost, $20,000, 

The Ohio Valley Motor Car Co., Edgewood, W. Va. re- 
cently incorporated, pans to construct a Sarage on National 
Rd., Charleston, W. Va. 

The Yankee Steel Co.,, 
Penn., recently incorporate 
Plant at New Cumberland, 


The Seaboard Air Line Ry. plans 
Atlanta, Ga. Estimated cost, $150,000. 
folk, Va., Ch. Engr. 


Plans are bein prepared for a 2-story garage for the 
Overland Automobile Co., Monroe St., Memphis, Tenn. rn 
oe cost, $50,000. G. M. Shaw & Co., Tennessee Trust Bl g. 
Arch. ; 


712 Union Bank Bldg., Pittsburgh, 
» plans to construct a sheet-metal 
. Va. 


to enlarge its shops at 
W. Dz Faucette, Nor- 


The Falls City Machine Co., recently incorporated, has ac- 
gt, Pours Rene of ind wilh cai pel COs Floyd and Let 
5 uisville, +» and will equ r 
machine ‘tools, ' hes A. G. Schwable and W.T. 


particularly lathes. 
Long, 


are in charge, 
MIDDLE WEsT 


The Ironwood Manufacturing Co., manufacturer of cutting 
boxes, plans to construct a factory on West Sandusky Ave. 
Bellefontaine, Ohio. pete 

The Cambridge Motor and Storage Co. contemp , 
structing a 3-story, 66x100-ft. factory at ulus datas 

1 bein repared for the construction o : 
loo fen’ rag ay anton Electric Co. at Canton, Ohio 
Estimated cost, $50,000. ial- 
.¢. manufacturer of gongs and nardw ar a : 
has awarded the contract for the construction 
factory at Henry Ave. and 20th St., Canton, Ohio. true- 

A. H. Wilson has been granted a permit Tenth Reon W. 
tion of an addition to its garage at 514 Clevelan ne 
Canton, Ohio. Estimated cost, age eee ne 

The Cincinnati Metal Refining Co. plans to t 
se cie On Hopple St., Cincinnati, Ohio. Estimated cos 


gee Grabl M facturi Co., manufacturer of nee 
e Grabler anufacturing i 3 
Specialties, plans to build an addition to its plant at 63 
Broadway, leveland, Ohio. ae addition to its 
The National Lamp Works will bu an £ ‘mated 
Plant at 1764 East “5th St., Cleveland. Ohio. Estima 
cost, i : ; Ohia, 
The Northern Blower Co., 4515 Storer Ave., Se ne 
has purchased a site at the foot of West 0 600 
and will construct a plant. Estimated cost, ‘it at Denni- 
E. A. Woolf and T. Lanning has purchased a snufacture of 
son, Ohio, and will construct a plant for on plant. 
Sewer pipe, to be known as the Labia decec nae Machine 
Press reports State that the Harrison Ba “factory 
Co., recently organized, contemplates constructing a 
at Hamilton, Ohio. building an 
The Ohio Iron and Steel Co. contemplates 
addition to its plant at Lowellville, Ohio. id a factory at 
= Se Wa nesfield Stave and Bat Co. will bul ; 
apoleon, Oo. lant of the 
P being prepared for enlarging the P upplies 
Pfau Manafacrg ne, PEEP manufacturer of plumbers sup. 
at Norwood, Ohio. 


[tion to 
The Elmwood Castings Co. plans ro pute an add 
its plant on Murray Rd., St. Bernard, Ohio. 


its plant 
T ilding its P 
he American Steel and Wire Co. is rebu hor. & 
at Salem, Ohio. R. W. Ney is Gen. Mgr. Noted PP 


truction © 
been awarded for the cons Id, Ohio, 
Since ae Fognee Ave. and Monroe St. Springfie 
far Holland & Borden. 


large its 
Toledo Machine and Tool Co. plans to en 
Toledo, Ohio. Noted Dec. 9. of ma- 


urer 5 
The Trumbull Manufacturing Co.. manta TS-tt and 
chinery, engines, etc., plans a 2- or 3-8 th Park Ave. 
tion to its plant at Williams St. and Sou 
ren, Ohio. 


for 
ontract 
The Struthers Furnace Co, has awarded, ue Youngstow?. 
the construction of an addition to its pla 
Ohio. Estimated cost, $125,000. 


to bu 
The Pressed Stee] Manufacturing Co. plans 
factory at Hammond, Ind. 


The 
plant at 


ild 4 


te-, 


May 11, 1916 


The contraet will s00n be awarded for the constructi 
of a 5-story, garage at Meriden and lith St., Indianapolis, 
Ind., for the Cadillac Automobile Co. Cc. F. Eckler, 500 Cap- 
ital Ave., Indianapolis, is Mer. Noted Dec. 16. 


The Gilderman Manufacturing and Foundry Co., sy 

Ind., plans to build a foundry at Laporte, Ing. ~°" 5¥Tacuse, 
The Kloeb Gas Stove Co. will build a plant 

Marion, Ind. Allen G. Measich ts Secy, Sn’ om 12th st., 


The Rutenber Electric Co. lans to construct 50 -ft. 
addition to its plant at Marion, Ind. eee OCeet 


; Stans “COx soe eae poou oe Boat fer the construction of a 
- x “It. factory on Br e St., Alma, Mi h., 
Republic Motor Truck Co. n a “. man ERs 


Work will soon the construction of a 
factory at Battle Creek, Mich., for the Rich Twist Drill Co., 
Chicago, I11. Estimated cost, $45,000. Noted May 4. 

The Douglas & Rudd Co., manufacturer of automobile 
parts. is constructing an addition to its plant at Bronson, 

ch. 


The Detroit Copper and Brass Rolling Mills Co. has been 
Sranted a permit for the construction of an addition to its 
Plant at Detroit, Mich. 

The Detroit Iron and Steel Co. contemplates constructin 
coevone blast furnace at Zug Island, Detroit, Mich. Estimates 
cost, 

The Detroit Seamless Stee] Tubes Co. has urchased a site 
on West Fort St., Detroit, Mich., and will buita a plant. 


construction of a factory on St. Antoine St., Detroit, Mich. 
Estimated cost, $20,000. 

The contract has been awarded for the construction of a 
factory at Jefferson Ave. and Adair St., Detroit, Mich., for 
the Michigan Stove Co. 

Plans are peing prepared for the construction of a factory 
near Jefferson a onner Ave., Detroit, Mich., for the Signal 
Motor Truck Co. 

The Chevrolet Motor Co. is constructing an addition to its 
factory at Flint, Mich. Noted Mar. 2. 

The Glendon A. Richards Co., manufacturer of sheet metal 
and roofing, igs constructing a 2-story, 50x100-ft. factory at 
Paibner Ave. and Blumrich St., Grand Rapids, Mich. Noted 

ar. : 

H. B. and George W. Webber are Organizing a company 
to build a factory at Tonia, Mich., for the manufacture of 
automobiles. 

The Perlman Rim Corporation has purchased the business 
of the Jackson Rim Co. at Jackson, Ich., and plans to en- 
large the plant. 

Tentative plans are being prepared for the construction of 
ar addition to the plant of the National Coi) Co. at Lansing, 
ch. 


The Ford Motor Co. will build an addition to its assembling 
Plant on Michigan St., Chicago, II]. 

The contract has been awarded for the construction ofa 
l-story, 30x175-ft. ener. at Edwardsville, Ill, for the Litch- 
fleld Madison Ry. . J. Reardon is Supt. 

The contract has been awarded for the construction of a 
150x200-ft. addition to the plant of the Moline Tool Co. at Mo- 
line, Ill. Noted Nov. 25. 

The contract has been awarded for the construction ofa 
3-story, 36x50-ft. and 2-story, 50x60-ft. addition to the plant 
of the Wiehe Carriage Bo y Co. at Moline, I]. Estimated 
cost, $10,000. 

The Western Seamless Pail Co. is constructing a factory 
at St. Charles, Ill. 

The Algoma Motor Co. has awarded the contract for the 
construction of a 2-story, 60x100-ft. garage and shop at Al- 
goma, Wis. 

The Fairbanks-Morse Manufacturing Co., manufacturer of 
windmills and engines, plans to construct additions to its 
Plant at Beloit, Wis. Estimated cost, $400,000. CH. M 

r., is Pres. 

The contract has been awarded for the construction ofa 
1-story, 30x100-ft. garage and repair ahop with a 30x127-ft. 
annex at Marinette, Wis., for the Twin City Auto Co. Esti- 
mated cost, $15,000. 


The Hoppe-Hatter Motor Co., 
Wis., has awarded the contract 
Soe an and repair shop in Milwaukee. 
25; : 


539 Broadway, Milwaukee, 
for the construction of a 
Estimated cost, 


The Mechanical Appliance Co., 123 Stewart St., Milwaukee, 
Wis., has awarded the contract for the construction of a l- 
story, 30x130-ft. reinforced-concrete machine shop at Mil- 
waukee. 


The contract has been awarded for the construction of a 
3-story, 50x150-ft. garage, machine shop and Stable at Mil- 
waukee, Wis., for the Standard Livery Co., 5th and Prairie St., 
Milwaukee. Estimated cost, $35,000. 


H. Whitten has awarded the contract for the construction 
of a 2-story, 35x100-ft. garage and repair shop on 8th St., 
Milwaukee, Wis. Estimated cost, $10,000. 


WEST OF THE MISSISSIPPI 


The Chicago, Burlington & Quincy R.R., Burlington, Iowa, 
Plans to construct a 300x900-ft. locomotive shop. Estimated 
cost, $750,000. T. EK. Calvert, 547 West Jackson Blvd., Chi- 
cago, 111, Ch. Engr. 

Fire recently destroyed the plant of the Hindman Die and 
Tool Works, Newton, Iowa. 

F. Netswanger, Washington, Iowa, will construct Q@ garage. 
Estimated cost, $10,000. 

The Keller Manufacturing Co., manufacturer of imple- 
ments, vehicles and sleighs, Minneapolis, Minn., plans to con- 
struct an addition to its plant. 


The Overland Auto Co. will construct a plant at 1662 Hen- 
nepin Ave., Minneapolis, Minn. Estimated cost, $150,000. 
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Bids are being recelved by the American Can Co., 747 
North Prior Ave., St. Paul, Minn., for a 4-story addition to 
its plant in the Midway District. $50,000. 
Noted Dec. 30. 


Plans are being prepared for an addition to the plant 
of the Northwestern hot and Lead Co., 90 Fairfield Ave., St. 
Paul, Minn. Estimated cost, $15,000. Noted May 4. 

Thorevald Bronderslav, Omaha, Neb., will build a fire- 
proof garage at 3814-16 Farnum &t. Estimated cost, $30,000. 

The Lee-Coit-Andreesen Wholesale Hardware Co., Omaha, 


Neb., plang to construct an addition to its Plant at 9th and 
Harney St. 


Estimated cost, 


Plans being prepared for a 1-stor @arage at Pittsbur ‘ 
Kan., for F. H. Fitch, 1012 Baltimore, ansas City, Mo. Estj- 
ear coat $20,000. Clyde Mack, 6 West 43d. St., Kansas City, 

» Arch. 

Fire recently damaged the shops of the Missouri Pacific 
Ry., Kansas City, Mo. Loss, $12,006. E. A. Hadley, St. Louis, 
Ch. Engr. 

The Missouri Malleable Iron Co., St. Louis, Mo., will build 
& foundry. : 


The Williams Patent Crusher and Pulverizer Co., St. Louts; 
Oo. manufacturer of machinery, hag awarded the contract 
for a 3-story reinforced-concrete addition to its Plant. 


The Austin Motor Co., Austin, Tex., plans to establish a 
repair shop and Barrage. 


J. T. Purdy, Gorman, Tex., plans to construct a 1-story 
brick Sarage. 


WESTERN STATES 


Richey & Gilbert, manufacturer of hardware implements, 
Plans to enlarge its plant at Toppenish, Wash. 


The Dulmage-Manley Auto Co. will construct a 3-story 
san in 11th ana Burnside St., Portland, Ore. Estimated cost, 

The Department of Public Service, Bureau of Power and 
Light, 345 South Olive St.. Los Angeles, Calif., has been 
granted a permit for the construction of a 2-story, Class “Cc 
machine shop at 1604 St. + Los Angeles. Plans are 
being prepared under the supervision of E. F., Scattergood, 
Ch. Electrical Engr. Estimated cost, $12,000. 


Harry P, Gray, 604 Jean St., Oakland, Calif., has awarded 
the contract for the construction of a i1-story Sarage on 
Broadway, Oakland. Estimated cost, $20,000. 


The Standard Oil Co. has awarded the contract for the 
construction of a 2-story concrete garage On 16th St., San 
Francisco, Calif. Estimated cost, $24,000. 


M. Ward has awarded the contract for the construction of 
a 1-story machine shop on Minna St., San Francisco, Calif. 
Estimated cost, $6,000. 


CANADA 


The Halifax Graving Dock Co., Granville St. 
N. S., plans to construct a machine shop at Halifax. 
mated cost, $16,000. 

T. McAvity & Sons, Ltd., St. John N. B., is in the market 
for lathes for making 8-in. shells, f 18-in. single 
burpose, and from 24- to 36-in. 
finishing, boring, etc.; 35 to 40 drills, banding presses, wave 
ribbing, tapping, recessing, etc., including complete tool room 
equipment. Noted May 4. 

The Dominion Sheet Metal Co. has been granted a permit 
for enlarging its plant on Burlington St., Hamilton, Ont. 
Estimated cost, $6,000. 

The Blystone Manufacturing Co., manufacture of concrete 
mixers, Cambridge, Penn., plans to construct a factory at 
Niagara Falls, Ont. 

Plans have been repared for the construction of a ma- 
chine shop for the Brandon Co., 108 Vine St., Toronto, Ont. 
Estimated cost, $5,000. 

The Toronto Harbor Commissioners wil] construct a ma- 
chine shop on the Don Division near Mill St., Toronto, Ont. 
Estimated cost, $13,500. : 

Fire, Apr. 28 damaged the factory of Wilson & Warden, 
fianutacturce of bottlers supplies, at 58 Duchess St., Toronto, 
Ont. Loss, $7,500. 

Boyd’s Ltd. plans to construct a shipbuilding plant at 
Port Moody, B. Bl Estimated cost, $200,000. 


GENERAL MANUFACTURING 


NEW ENGLAND 8TATES 


The Internationa] Paper Co. plans to construct a plant at 
Berlin, N. H. Estimated cost, $1,500,000. 
The Home Bleach and us Co. plans to construct a 3- 
story brick factory at Attle oro, Mass. 
Boston Elevated Railway Co., 682 East ist St., South 
Wioctan Mass., has been granted a permit for the construc- 
tion of a timber and tie treating plant at Boston. 


e contract has been awarded for the construction of a 
ductore at Cambridge, Maass., for the Cambridge Paper Box Co. 


for the construction of a 3-story 
Phone the hoe Thread Co. at Fall River, Mass. 
stimated cost, $300,000. R. H. Cook is Gen. Mer. 
The Franklin Paper Co. will build a 1-story, 50x50-ft. ad- 
dition to its plant at Holyoke, Maas. 
The Mears Adams Shoe Co. Plans to construct an addi- 
tion to its plant at Lowell, Mass. 


D ul, Lockhart Optical Co. plans to construct a 2- 
ee ee factory on Macey St., Southbridge, Mass. 


Halifax, 
Esti- 


Dr 


bY 
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Preliminary plans are being prepared for the construction 
of a factory at Stoneham, ass., for Dadmum Co., manu- 
facturer of photo supplies, 1 Washington St., Boston. 

The contract has been awarded for the construction of a 
8-story addition to the factory of the Noble & Westbrook 
Manufacturing Co., manufacturer of rubber stamps and ma- 
chines, at East Hartford, Conn. 

The Hartford-Bigelow Carpet Co. B ipa to construct ad- 
ditions to its plant on School St., hompsonville, Conn. 


MIDDLE ATLANTIC STATES 


Tentative plans are bein propered for a factory for the 
Neville Process Dye Co., 7 Brooklyn Ave., Freeport, N. Y. 

The Empire State Linen Mills, Lockport, N. Y., recently In- 
corporated, has purchased the plant of the Clifford Textile 
Co., Lockport, and will enlarge and improve same. 


The Robert Gair Co., manufacturer of paper products, New 
York, N. Y. (Borough of Brooklyn), is having plans prepared 
for an addition to Building No. 6 at 88-100 Washington St. 

The Jersey Leather Co., 1067 North 2nd St., Camden, N. J., 
has awarded the contract for the construction of a factory. 
Estimated cost, $50,000. 

The Florence Thread Works, Florence, N. J., is building a 
3-story addition to its plant. 


The Southland Knitting Mills, Macon, Penn., has awarded 
the contract for an addition to its plant. 


The Mt. Carmel Silk Manufacturing Co., Mt. Carmel, Penn., 
plans to construct several additions to its plant. 


The Beaver Refrigerator Co., New Brighton, Penn., plans 
to reconstruct its plant. 


The Montgomery Mills, manufacturer of webbing, North 
Wales, Penn., plans to enlarge its plant. 


The contract has been awarded for the construction of 
additions to the plant of Alexander Bros., 414 North 3rd St., 
Philadelphia, Penn., manufacturer of leather belting. Esti- 
mated cost, $75,000. Noted Apr. 27 


The Eclipse Pattern Co. has purchased a site on 27th St., 
Philadelphia, Penn., on which it will build a plant for the 
manufacture of wood patterns. 


The Electric Storage Battery Co., 
plans to construct an 8-story addition to its ee 
and Allegheny Ave. Estimated cost, $250,000. 


Bids are being received by George S. Welsh, Arch., Coal 
Exchange Bae ilkes-Barre, Penn., for the construction of 
a silk mill at ilkes-Barre for the Duplan Silk Co., 4th Ave. 
and 17th St., New York, N. Y. Estimated cost, $110,000. 


SOUTHERN STATES 


The plant of the Crouch Cabinet Shop, manufacturer of 
furniture, Hockory, N. C., recently destroyed by fire with a 
loss of $5,000, will be rebuilt. 


The Steele Cotton Mills, Rockingham, N. C., manufacture 
of print cloth, will enlarge its plant. 


The Wadesboro Silk Manufacturing Co.. Wadesboro, N. C., 
plans to construct an addition to its mill. 


Tha contract has been awarded for the construction of 
an addition to the plant of the Swift Manufacturing Co., man- 
wencturer of cotton, Columbus, Ga. Estimated cost, $10,000. 

ote an. 6. 


G. E. Noblit_!s interested in a project to establish a 
glass factory at Tarpon Springs, Fla. 


R. W. and S. H. Henderson, Talladega, Ala.. and M. C 
Stockbridge of the Ruston Cotton Oi} Ce. Ruston, La., plan 
to ear tn tk cotton oil mill at Shreveport, La. Estimated 
cost, : i < 


Plans are being prepared by G. M. Shaw & Co., Arch., 
pects eR LN Sc page hear fe yy acto Union Ave. 
u y St... Memphis, for e re an ulcanizin : 
Estimated cost, $25,000. Noted May 4. ser ay 


MIDDLE WEST 


Work will soon be started on the construction of a factor 
at Akron, Ohio, for the Miller Rubber Co. 
$90,000. Noted Dec. 30. Heer see cuated coe, 


- oe porecy. yada ts f Ww. vee is pack of a movement 
actory a ellaire, o. for the 
of window glass. Estimated cost, $75,000. Pe eee 


Plans are being prepared for the constructi - 

Bole Co aoe Ory. e S60 one at ee for the, Ghee: 
? stimated cos 5 F A 

St., Cincinnati, is Mgr. eR TG een na cues 


The Climax Cleaner Manufacturing Co. has 
contract for the construction of a Tatars. ASzebOcte Wack 
tion to its factory at Cleveland, Ohio. Noted Apr. 13. 


Bids will soon be received for the construction of a 2- 
story addition to the factory of the Adamant 
East Liverpool, Ohio. Estimated cost, $15,000. a a 


The Lancaster Tire and Rubber Co. will enlarge its plant 


Philadelphia, Penn., 
tne 19th St. 


at Lancaster, Ohio. Estimated cost, $60,000. J. T. Rose is makin halk 
, . . T. gz crayons and chalk. 
oe 203 Broadway, New York, N. Y. 
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Classified Advertising 
e vertising _ 
Sg ee 6 ge toe , 
The Classified Advertising section appears on pages 154, 155, 156, of thes issue and 
will in future appear in the same relative position in the paper. 
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The American Bottle Co., a subsidiary of the Owens Botth 
Co., has purchased a site on Woodville St, T 
will build a factory. oledo, Ohio, and 
The Urbana Packing Co. is improving its pl 
Ohio. Estimated cost, $30,000.  ® *® Plant at Urban 

Charles E. Miller, manufacturer of tires, vulcanizers and 
rubber goods, plans to build a 3-story addition t 
at 140 Meridian St. Anderson Ina.” Oe ite ALLOK 

The Rhoades Wagon Co. plans to construct addi 
its plant on Main St., Anderson, Ind. enditions te 

The United Refrigerator Co., Peru, Ind., will remodel its 
Gaar-Scott plant at Richmond, Ind. Estimated cost, $60,000. 

The Columbian Enameling and Stamping Co. is construct. 
ing an addition to its plant at Terre-Haute, Ind. Estimated 
cost, $8,000. 

Plans are being prepared for the construction of an ad- 
dition to the factory on Commerce Ave., S. W., Grand Rapids. 
Mich., of the Globe Knitting Works. Noted Apr. 27. 

The Nelson-Matter Furniture Co. has awarded the cor- 
tract for the construction of a factory at 7th and Muskezon 
St., Grand Rapids, Mich. Estimated cost, $80,000. 

Willian Horner, manufacturer of flooring, contemplates 
enlarging its plant at Newberry, Mich. 

The Monroe Body Co., manufacturer of carriages, etc. 
plans to enlarge its plant at Pontiac, Mich. 

The contract has been awarded for the construction of 1 
cold-storage plant at Champaign, IIl., fkor Smith & Co. 

The contract has been awarded for the construction of a 
2-story cooling plant at 1226 North Halsted St., Chicago, Il! 
for Swift & Co. 

The Northern Illinois Cereal Co. has awarded the con- 
tract for the construction of a 2-story, 60x125-ft. addition 
to its plant at Lockport, Ill. Estimated cost, $20,000. 

The Herold Piano Co. plans to build additions to Its plast 
at Marion, Il}. G. H. Wagner is Gen. Mgr. 

The contract has been awarded for the construction of 
4-story, 90x225-ft. packing and cold-storage plant at Madises 
Wis., for the Farmers Codperative Packing Co. Estimated 
cost, $375,000. Noted Mar. 23 

Plans are being prepared for the construction of a 2-sor. 
72x98-ft. addition to the factory of the Prairie du Chict 
pvoolen Co. at Prairie du Chien, Wis. Estimated cost, $15.- 


The contract has been awarded for the construction of s 
4-story, 80x144-ft. factory at Sheboygan, Wis. for en 
C. Nicholas Harness Co., Janesville. Estimated cost, $23 
Noted Apr. 27. 


WEST OF THE MISSISSIPPI 


Fire recently destroyed the pian of the Aetna Chemical 
Co., Heidelberg, Iowa. Loss, $50,000. fe 

The American Liquid Heat Co., St. Louis, Mo. Salas 
corporate with $150,000 capital stock, plans to cons 
actory. 


The E. I. DuPont de Nemours Powder Co. Wilmingte 
Del., plans to construct a plant at Butte, Mont. 


The Athens Pottery and Tile Co., Ft. Worth, Tex. plas 
to construct a plant. . E. Miller is Pres. 


The Freeport Chemical Works, Freeport 
build a new chemical factory. Estimated cost, 


J. F. Smith, Hiram, Tex., plans to rebuild his cotton gis 
at Terrell, Tex. salt 

The contract has been awarded for the construction» 
cotton gin for the Sequin Compress Co., Sequin, Tex. Est 
mated cost, $25,00. Noted May 4. 


ntly 
The Pontotic County Cotton Of! Co., Ada, Oxls. rece 
incorporated, plans to construct a factory a 


WESTERN STATES 


tructing § 

Th tah-Idaho Sugar Co. contemplates const! ©, 
lant et North Yakime, Wash. Estimated cost $1,00 
Merrill Nibley is Asst. Gen. Mgr. a 

repared for the construction 0 lif, fe? 

ft. factory at 55t rand Alameda St., Los Ani ales solids’ 

the California Tissue Manufacturing pagers 

Realty Bldg. Samuel Sparks, Alvarado 


FOREIGN OPPORTUNITIES 


Texas, ¥ill 
$120,000. 


Plans are bein 


otel, is Pres 


balls 
turing steel 
Machinery and apparatus for manufac nberg, Qu! 
for ball-bearings is wanted by Jean Pierre Fraue Ue 


de Passy 28, Paris, France. orrespondence in Bt f 


; aking 
Metal working machinery and machinery, for ind ine ns 

arts 1s wanted by the Northern Engineer 

o., Ovre Slotsgt 7, Christiania, Norway. a 
ho wishes to? 


An inquiry is made by an Italian firm oor machine?’ {@ 


: ufacturer, 
an order with an American realian Chamber © 
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ex) |[==\ t1 E power of a nation in time of need is the producing 
Ste, power of her industries. 
SHG) America must find out what this producing 
~ power is and then develop it. The capacity of every 
plant must be gauged. The ability of every man must be 
known. For War is Mechanical. It is Electrical. It 1s 
Chemical. It is Mining, Manufacturing, Transportation. It 
is EVERY phase of Engineering fused into a single indus- 
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Industry, as wide as the American Continent and as deep as the Amer- 
ican Soul. 

That YOUR COUNTRY may know what the Engineers and 
Chemists are doing, the Associated Advertising Clubs of the World 
have pledged their services to the President of the United States. 
And this advertisement, published by the American Machinist, free, 1s 
part of a nation-wide series to secure YOUR cooperation. 
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This is, doubtless, the question you are asking yourself. Here is the answer: If 
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the Engineers and Chemists and be prepared, if so needed, to be a Soldier of Indus- 
try, behind the firing line, which is just as important as being a soldier on the ae 
line; if you are a business man or a professional man, or whoever you are, help 
mobilize “GOOD WILL” behind this patriotic task of the Engineers and Chemists 
in behalf of National Defense and International Peace. 
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AMERICAN MACHINIST 837 


Manufacture of Cartridge Brass 


By C. R. Barton 


SYNOPSIS—The manufacture of cartridge brass 
has so long been kept secret that those interested 
will welcome this article at a time when this com- 
modity ts in such demand. The enttre process of 
making cartridge brass—from the miring to shear- 
ing the cast ingots—ts given, together with the 
furnaces and tools, tn detatl. 


The demand for cartridge brass during the past year 
has increased more rapidly than the means for its pro- 
duction. A number of firms not directly engaged in 
this class of work have installed equipment for making 
brass, in some instances building their own machines on 
account of the very long deliveries promised for nearly 
all classes of brass-working machinery. It is proposed 
to describe the methods and tools used in the production 
of finished bars of brass suitable for making blanks for 
cartridge cases. The author is not an experienced brass 
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mixture for melting. This allowance runs from 50 to 
65 per cent. of scrap brass, which may consist of scrap 
from the blanking press, overhauling machines and shears, 
the point being to eliminate foreign scrap, skimmings or 
scrap from the floor and mold pits, which may contain 
dirt and other impurities. 

3. The right is reserved for inspectors for the pur- 
chaser to take samples and make chemical analysis of 
metals in stock, to check for conformity with specifi- 
cations. 

4, Chemical analysis of the finished metal ordinarily 
allows a variation of plus or minus 2 per cent. in the 
specified copper content, the proportions being usually 
67 per cent. copper and 33 per cent. zinc up to 71 per 
cent. copper and 29 per cent. zinc. The total impurities 
permitted in the finished metal vary from 0.2 per cent. 
to 0.4 per cent., with the additional requirement that 
arsenic, antimony, phosphorus and cadmium must be 
kept within a minimum of from 0.04 to 0.08 per cent. 
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FIG. 1. 


manufacturer, and concerning matters of technical de- 
tails where practice may vary it is the intent to describe 
a proved method for turning out cartridge brass rather 
than completely outline the art of brass making. It is 
greatly to be revretted that brass makers still endeavor to 
maintain a medieval policy of secrecy in their work, which 
doubtless has much to do with the slow progress made 
in overcoming some of the difficulties in producing brass 
of uniformly good quality with small losses. 

1. The specifications usually require either pure elec- 
trolytic or pure Lake copper and “Horsehead” spelter or 
its equivalent. Equally good results have been obtained 
using a spelter of not quite as high a grade as Horsehead. 
The maximum allowable impurities in good spelter should 
be: Lead, 0.30 per cent.; iron 0.0£ per cent.; cadmium, 
0.20 per cent.; and total, not over 0.25 per cent. In the 
copper the total impurities should not exceed 0.03 per 
cent. These are analvses which include all grades of 
copper and spelter suitable for cartridge brass and rep- 
resent an average of materials supplied on recent orders. 

2. A specification may be made covering the quality 
and maximum weight of scrap that may be used in the 
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PLAN AND SECTION OF CASTING SHOP 


In actual practice we have found that the foregoing limits 
of plus or minus 2 per cent. are fair and are about as 
good as may be secured with the average class of work- 
men. The average of 156 mill analyses running on metal 
69 to 73 per cent. copper was 70.93 per cent., with six 
above 73 per cent. (the maximum being 78.6 per cent.) 
and seven below 69 per cent. (the minimum being 67.69 
per cent.). In no analysis did the total impurities ex- 
ceed 0.15 per cent., nor was there the least trace of 
arsenic, antimony or cadmium. There was a slight trace 
of phosphorus, which came from the phosphorized cop- 
per used as a flux. 

5. Physical tests for finished metal are for breaking 
load and elongation. The requirements run from 10,000 
to 44,000 Ib. per sq.in. minimum breaking load, with 
a maximum sometimes specified between 48,000 and ‘6Q,- 
000 lb. per sq.in. The minimum elongation required 
varies from 50 to 62 per cent.; but there is no standard- 
ized test piece used, so that these tests are not compara- 
tive. In addition, sometimes a formula for a combination 
of breaking luad and elongation is specified, so that both 
minima may not occur at the same time. The pieces 
used for these tests are cut from blanks ready for ship- 
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ment and have been annealed in the bar previous to being 
blanked. A cupping test is usually specified and is de- 
sirable, as it shows the temper of the metal and so checks 
its suitability for the first drawing operation without 
reannealing, as that is not absolutely determined by the 
elongation test previously described. 

6. The variations permitted in dimensions of the fin- 
ished blanks vary from plus or minus 0.005 in. to plus 
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FIG. 2. TYPICAL SQUARE PIT CRUCIBLE FURNACE 
or minus 0.015 in. in diameter. The allowance in thick- 
hess varies from plus or minus 0.003 in. to plus or minus 
0.007 in. Where close limits are required, it is usually 
because the disks are sold by weight and the purchaser 
wishes to keep poundage down as low as possible, as other- 
wise the manufacturer would furnish disks of approxi- 
mately the maximum dimensions. 

7. The visual examination is one of the most impor- 
tant points of inspection. The disks are inspected for 
flaws, folding cracks and other defects in the surface 
and for pipes and cracks in the edge of the blank. This 
inspection is most important, and upon it usually 99 
per cent. of all rejections are made. 

8. Of the several methods of inspection probably 100 
per cent. inspection is the best and fairest to both manu- 
facturer and purchaser. As the metal is made in small 
lots at a time, there is not a condition of unWormity in 
manufacture which would warrant a partial or percentage 
inspection. Also, when the latter scheme is used, the 
inspectors require a lower proportion of rejected disks 
in the lot selected than the average on total inspection, 
so that usually it is necessary to return to total inspection. 

9. Aside from the foregoing items various other clauses 
are inserted in the specifications by the purchaser’s 
covering number of rehandlings allowed on rejected 
materials, size of lots submitted for inspection, micro- 
photography and the manufacture of selected disks into 
cartridge cases for the development of interior flaws or 
defects not shown by visual examination. 

. As with all inspection where the most important point 
is visual examination, which is entirely dependent unon 
the judgment of the inspector, there is a possibility ‘for 
considerable variation in opinion as to the extent and 
sefbusness of defects. For this reason no hard and fast 
mile can be laid down as to what constitutes fair visual 
inspection. Where the inspection is done by a third party 
regularly engaged in inspection work, better results may 
be obtained than from inspection by the purchaser di- 
rect, whose judgment is based on personal opinions rather 


than experience as to the extent of defects that may be 
passed. 
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That division of the plant where the brass is melted 
and cast is usually termed the casting shop. This de 
partment covers all work from receipt and storage of 
copper and spelter up to the delivery of sheared bar 
to the rolling department. All the work may be carrie 
on in one large room with suitable space partition! 
off for a metal-storage and weighing room, hereafter 
called the scraproom. The usual construction is a ste 
frame mill building about 25 ft. high to the bottn 
chord, so designed as to give maximum ventilation. Th: 
two main points to be considered in locating the casting 
shop are car sidings convenient for unloading metal for 
the scraproom and full and ample storage for fuel and 
ashes. As the sheared bars are handled on wagons, the 
location relative to the rolling mill is not so important & 
long as it is within a convenient distance for hauling. 

Fig. 1 shows a floor plan of furnaces, ash alleys and 
mold pits for a typical installation. As the plant de 
ecribed was built for making cartridge brass in short bars, 
the pits are only 3 ft. 4 in. deep. In plants where the 
usual variety of rolled and drawn brass is handled, deeper 
pits, up to 10 ft. for casting bars up to 12 ft. long, ar 
used. The unit of equipment is known as a set of fires 
generally consisting of 10 furnaces and the necessar 
auxiliary equipment for the complete operation for cat- 
ing bars. Each set of fires is handled by one caster aud 
his helpers. The jib crane shown is for lifting the pot 
from the furnace and carrying them over the molds i 
the mold pits. The jib crane should be of such length 
that it can take in the extreme molds of each set of fires 
without greatly interfering with the adjoining st 
fires. The space occupied by each set of fires is equ 
to that of 10 furnaces, the molds that can be filled by 
the output of the fires not taking a greater length 0 
space in the mold pit. The size of the furnace is de 
termined by the maximum size of the crucible used, the 
selection of which is covered under the discussion : 
crucibles. Assuming that the No. 90 crucible sae 
133 in. in diameter outside will be the largest siz, 
that we design our furnaces for coke as fuel, which 
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quires the greatest space, say 
wall between each two furnaces mus 
131% in., we have a maximum distance between 
furnaces of 32 in. feet 

Fig. 2 shows a larger-scale section of { 
signed in accordance with these cae 
naces are made square, as this style has 8 gre va the 6 
over the round furnaces in that the corne 
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and permit placing the crucible tongs on the crucibles 
more easily. The furnace should be deep enough to 
provide at least 12 in. of fire beneath the bottom of the 
crucible, so that as the fire burns out on the grate the 
bottom of the crucible will not become cold. The depth 
should also be such that the top of the crucible is always 
below the bottom of the flue opening, in order to have all 
parts of the crucible subjected to an even heat. The 
furnace should be bricked up so that but one course of 
brick around the inside need be removed when the fur- 
naces are relined, putting in only enough tie-bricks to 
the second course to hold the lining. The life of the 
lining varies greatly with the fuel used, coke making a 
much hotter fire than coal. Operating two shifts for 
four months made relining necessary on furnaces burning 
coke. The quality of firebrick and fuel must be con- 
sidered as in other furnace work. The grate bars are 
1 in. square, set on two bearers, such as a piece of 60-Ib. 
rail. The draft may be natural or induced. A forced- 
draft system does not give satisfaction, as it rarely bal- 
ances, thus throwing out into the room intense heat, 
which becomes a serious consideration in hot weather. 

The ash alley should be of a cross-section that will 
allow easy passage of a wheelbarrow for removing the 
ashes when cleaning the fires. The coke bin, as shown, 
should provide storage for at least two days’ requirements, 
and the monorail trolley is probably the simplest means 
for filling the bin from outside storage. 

The quickest fire is not always the most desirable in 
the long run. Using a special 21-in. square furnace, 
we have been able to take out 21 heats in 24 hr., including 
cleaning fires twice. This is during cold weather; but 
it is doubtful if it is economical, as men cannot be secured 


readily who will stand up to such work, and the life of ' 


the crucible is greatly reduced. We believe 14 and pos- 
sibly 15 heats per 24 hr. in winter a good production, 
falling off to 10 or 12 in warm weather. The men em- 
ployed are not, as a rule, steady workmen, so that pro- 
duction is not a matter of simple arithmetic only. 
There are other styles of furnaces, such as reverberatory 
furnaces, the Schwartz furnace and the type known as 


Ls” i] : 
Age gil zag 
Ken Age 


MOLD STRAINER 


FIG. 4. 


the tilting furnace, in which the crucible is tilted for 
pouring. In all these a distributing ladle must be used, 
which means a second pouring of the metal. Repeated 
installations of the old-style crucible furnace, replacing 
some of the foregoing, show that for certain classes of 
work it is still the best in spite of the crucible expense. 
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Of late there has been considerable experimenting with 
various kinds of fuel. The plant here discussed is laid 
out for burning coke or coke and coal. Where maximum 
production is demanded, that method is most efficient 
which will enable the greatest number of heats to be 
obtained from one furnace in a given time. Hard coal 


ra mth 
5 \F 


MOLD BANDED FOR POURING 


FIG. 5. 


is probably the slowest fuel used, and the length of time 
required for getting out a heat is the only objection to it, 
as in other respects it is very satisfactory. Coke gives 
a much hotter and therefor faster fire, with a greatly in- 
creased wear on the furnace lining. Both oil and natural 
gas would seem to be desirable. The author has not had 
experience with oil-fired furnaces. Twenty of the fur- 
naces shown in Fig. 1 were equipped for burning natural 
gas, using forced draft. Different methods for venting 
the furnaces were tried, but without great success. The 
heat from the furnaces was such that the cover brick 
became red hot and conditions were made intolerable 
for the workmen. We do not believe that the gas fuel 
was given a thorough trial, as it is no doubt the ideal 
fuel for crucible furnaces and will prove successful as 
soon as it has been put through an experimental stage 
in a large plant, where furnaces are necessarily set close 
together. 

The fuel consumption varies with the rate of pro- 
duction and the size of the crucible furnace. No exact 
data can be given; the most reliable figures indicate from 
0.4 to 0.6 lb. of coke and coal (mixed) per pound of 
metal melted during a period of several months, with 18- 
in. round and 21-in. square furnaces. 

The molds for the cartridge brass may be seen in Fig. 
3. They are made of gray iron containing 2.5 silicon and 
finished as shown. The size of the mold is determined 
by the width of bar required and the weight, which should 
be such that one pot of metal will make full-length bars. 
For convenience in handling, the bars are usually made 
from 80 to 125 Ib., unless the size of the finished bar or 
sheet requires more metal. In rolling, the metal flows 
almost entirely in the direction of the rolls, so that if 
bars are passed through straight, there is no appreciable 
widening. Bars are cast in regular work up to 15 in. 
wide in short bars and up to 10 and 12 ft. long in narrow 
bars. It is always best to cast the bar of a thickness 
that will avoid as much rolling as possible, and the 7%-in. 
thick bar is now about standard size, although 114-in. 
bars are made at times. 

The molds should be planed on the joint. Otherwise. 
they will be strained in banding, as the wedges tend to 
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straighten out the molds, which rarely come exactly 
straight from the foundry, and thereby produce stresses 
that will soon crack either the front or the back of the 
mold. Also, with unplaned molds the leakage is many 
times that of the planed type. Another advantage is 
that the bers come clean and of even thickness. Some 
experiments with molds planed all over inside have been 
made by other firms in an effort to insure cast bars more 
uniformly good, but without favorable result. The molds 
shown are of very heavy section, but the weight may 
be cut down as soon as the most economical form is 
determined. In making rolled rods bars are cast 11% in. in 
diameter and upward in solid bored cast-iron molds. The 
iron must be free from blow-holes and other flaws. 

An important adjunct of the mold is the strainer, 
Fig. 4. In pouring, the strainer should be kept full, 
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The several kinds of tongs may be seen in Fig. 6. Al 
are made of wrought iron by the blacksmith shop in the 
plant. The most important are the crucible tongs for 
handling the crucibles. In forging, these tongs should 
be shaped to a cast-iron*crucible of the same size as thy 
to be used. Tongs should always be refitted whenever 
there is a change in either the make or the size of the 
crucible. Ill-fitting tongs injure the crucibles and mar 
cause a loss many times the value of several sets of tongs 
When worn and burned out of shape, the bits should be 
redressed or cut off and new ones welded to the reins, 

Other tongs are spelter tongs for dipping the spelter 
in the molten copper, mold tongs for lifting the fronts 
and backs of molds, band tongs for handling the hot 
bands, stirring-rod tongs for holding the graphite stir. 
ring rods, and bar tongs for lifting the hot bars from 
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FIG. 6. A VARIETY OF TONGS USED FOR HANDLING THE WORK 


so that the slag and dirt passing the skimmer will not 
enter the mold. | 

The mold is held together, as illustrated in Fig. 5, by 
three bands wedged up tightly. The bands and wedges 
should be made of first-quality cast steel, if the use of 
expensive forged pieces is to be avoided. The order and 
manner of driving the wedge are shown by the numbers. 
This method has been found to reduce leakage. 

The life of a mold is very uncertain. Some few foun- 
dries make a specialty of ingot molds, and their product 
has a high reputation. One of the largest brass makers 
in this country, after some years of experiment and ex- 
perience, found that the molds of one firm gave uniformly 
50 per cent. longer life than any other make. Molds 
should average at least 2,000 to 2,500 heats. 


different 


te oa) These 
the pit when the molds are stripped. aube 


kinds are illustrated in Fig. 6, and the weighis, 
required and other data are given in the table. ron 

The remaining equipment includes skimmers aie 
ming the pot when it is lifted from the fire ee bv 
holding back slag and charcoal that 1s not Sad 
skimming when pouring, scrapers for scraping the - 
wire brushes for cleaning molds after ean Pi 
buckets for mold dressing, powdered charcoal ae 
cheap 4-in. flat brushes for applying mold be wil 
sledges, hammers, etc. Some of these tools whe 
in Fig. 6, and other data are given 10 the ch set of 
most cases two sets of tools are allowed - abl had 
fires, as the tongs become too hot to be conto 


dled if used continuously. 
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In the table the probable life is given in heats. The 
author has not enough data at hand to give more authentic 
figures. 

‘Crucibles are, aside from losses, the greatest single 
item in the cost of producing brass. For this reason 
many attempts have been made to get away from the use 
of crucibles. Long experience in crucible making shows 
that the best materials are Ceylon graphite and Klingen- 
berg crown clay. Ceylon graphite is free from mica and 
is about 98 per cent. pure. The Klingenberg clay comes 
from a small district around the village of that name in 
Germany. These materials are blended and mixed in 
proper proportions, molded, dried and burned in a kiln. 
The amount of excess air in the kiln determines whether 
or not the graphite is burned out of the surface of the 
crucible, thus making the white or blue crucible. Ob- 
viously, the matter of color is of no importance, although 
manufacturers are called upon to supply crucibles of a 
given color. Crucibles usually contain from 50 to 60 
per cent. of graphite. 

Crucibles are known by number, each unit in the num- 
ber representing nominally the capacity to hold 3 Ib. of 
molten metal. Therefore, a No. 90 should hold 270 Ib. 
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TOTE BOX AND SPELTER-BREAKING BLOCK 


FIG. 7. 


of brass. About 80 to 90 per cent. of the capacity of 
the crucible may be used, depending on the care of the 
caster. 

A year ago crucibles containing the best material sold 
for from 5 to 7c. per unit in the number. At the present 
time, owing to the high value of Ceylon graphite, the 
prices are 11 to 13c. per unit; and as the makers have 
only American clay to use, they expect only 8 to 10 heats 
per crucible. The average life of 1,500 crucibles pur- 
chased in July, 1915, was about 18 heats, so that the 
actual cost per heat has quadrupled. Manufacturers 
claim that their crucibles average 25 heats, and doubtless 
this figure may be attained with the best materials. 

The life of a crucible is shortened by ill-fitting tongs, 
as previously stated, by excess fluxes of various kinds, 
by soaking in the fire longer than necessary to melt the 
metal, by too high furnace temperatures in the endeavor 
{o get quick heats, by wet or sulphurous fuels that at- 
tack the outside of the crucible, by carelessness in stirring 
the metal and by general lack of care in handling. 

In the employment of fluxes such as fluorspar and 
various silicates a mean must be determined so that the 
metal will be purified with a minimum erosion of the 
crucible. The crucibles should be thoroughly dried and 
annealed for two of three weeks before being put into 
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service. This is frequently done by storing them on a 
floor on top of the muffle furnaces used for annealing 
in the rolling mill. A careful record of the size and 
number of crucibles given to the casters should be kept. 

The best size of crucible has been found by long prac- 
tice to be the No. 80, holding a charge of 200 to 220 lb. 
of brass. This crucible makes two bars of convenient 
size In narrow metal or one in wide metal. It seems to 
have a somewhat longer life than larger crucibles and 
therefore, striking a mean between labor and crucible ex- 
pense, gives the lowest cost of production. There is much 
juggling of sizes, and many makers rate their crucibles 
above standard, so that buyers should compare cubic con- 
tents and weights rather than size numbers. | 

There are several compounds on the market for ap- 
plying to the crucible as a paint. Some report these 
materials to be of value. Broken crucibles should be 
placed in bins, and in spare time, laborers may be set 
to work chipping off the inside surface, which may have 
some metal adhering to it. The latter is reclaimed with 
the ashes. The old crucible material commands a market 
price of from $10 to $15 per ton. 

Probably no subject in brass making has received as 
much attention as fluxes. And when all has been said, 
brass makers are still emploving the same fluxes with 
or without their potent secret additions. For clean scrap 
and new metals such as must be provided in making car- 
tridge brass, phosphorus and common salt seem to give 
the best results. The phosphorus is in the form of 15 
per cent. phosphorized copper, 1 0z. per 100 lb. of metal. 
A larger quantity may be used if needed, but not enough 
to give a perceptible amount of phosphorus in the fin- 
ished metal. Common salt, somewhat finer than crude 
rock salt, should be added, about one handful per 100 lb. 
of metal. Care should be taken to avoid an excess, as 
this attacks the crucible. 

The impurities to be removed are mainly copper oxide, 
sand and dirt. The foreign metals—tin, iron and lead— 
cannot be removed, and none should be introduced by 
iron stirring rods, brass scrap containing lead, etc. The 
copper oxide forms readily, and for this reason the melt- 
ing metals should be covered with powdered charcoal to 
prevent oxidation. Patent fluxes are generally in the 
identical class with medicines of the same description. 

The metal-storage room, also known as the scraproom 
and weighing room, is one of the most important parts 
of the brass-manufacturing plant. Here the new metals 
are received and stored, all scrap is received and weighed, 
and the charges for each heat are weighed up in correct 
proportions. The plan, Fig. 1, gives the arrangement at 
the plant described. The room contains bins for the vari- 
ous grades of scrap, keeping clean metal, floor scrap and 
the recovered metal apart; space for storing bars of cop- 
per and spelter; a four-bar scale for weighing the charges ; 
a platform scale for weighing metals received and the cast 
bars on wagons before and after shearing ; and a powerful 
lever shear for cutting new metal and cast bars. As the 
records of this work are very important, a small office 
should be provided so that the foreman may keep his 
records neatly and accurately. The scales for weighing 
the charges are set by the chemist and should be kept 
under lock. The charges are weighed up in small iron 
pans illustrated in Fig. 7. 

The cast bars are brought in in a wagon and weighed 
on the platform scales. The heads or gates of the bars 
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are then cut off in the shears and the bar cropped back 
until the cross-section shows good metal without pipes or 
other defects. It is important that a skilled man of ex- 
cellent judgment have charge of the shears, as much good 
metal may be cut off as scrap if the bar is cut back too 
far. Likewise, a large amount of work is wasted and 
the percentage of scrap in the finished product increased 
if the bar is not cut back far enough. The color of the 
sheared section will indicate relatively small variations 
in the copper and zinc content, so that the experienced 
shearman will recognize bars that are outside the speci- 
fied limits and cut them up. A bar that is cut to much 
less than half its length should be cut up, as it is probable 
that it has objectionable defects not visible. It also 
gives trouble in handling and rolling. The shears should 
be powerful enough to cut brass 114x10 in. They will 
then be able to cut up copper ingots in suitable sizes for 
weighing out exactly on the charging scales. A small 
breaking block for spelter is also shown in Fig. %. After 
the bars are sheared, they are weighed, and the caster 


is credited with the weight of good metal thus produced. | 


The floor scrap—from broken pots and leakage from the 
mold pits—is collected once each day and weighed into 
the storage bin in the scraproom. 

The charges weighed up in the scraproom are brought 
out on the casting floor and set behind each furnace, 
accurate record being kept of the number of boxes given 
each caster. The first operation, starting each day’s work, 
is to clean the fires by pulling out the grate bars and 
removing the ashes, care being taken to punch out the 


TABLE OF EQUIPMENT FOR ONE SET OF TEN FURNACES®* 


Number Life in Weight, Cost, 


Name of Article Required Heats, Each Lb., Each Each 


Crucible tongs .......... 2 7,000 55 $6.00 
Spelter tongs ........... 2 &00 12 1.25 
Stirring-rod tongs ...... 2 2,500 13 1.25 
Band tongs ............. 1 Indefinite 6 Seer 
Mold tongs ............. 1 Indefinite 9 

Bar tongs .............. 2 7,000 6 
Skimmer ..............00. 1 5 

Scrapers ................ 3 Indefinite 4 

Punch bars, 7 ft. c: 1-in. 

round fron ............ 3 

Chisel, %-in hexagon 

flat, 14 tn. long........ 1 
Files, 18-in. bestard-cut 

WED oom bsece ai eee tne ek 2 
Hammers, 6-lb. crosspeen 

blacksmiths’, 12 - In. 

ANGI. ge oes Reirdis Men: 3 beers 28 Sco e's 
Fuel cover ............. 1 Indefinite 20 bade 
Wire brushes ........... 3 10,000 oe: .20 
Charcoal box, wooden, 

4x4x3 ft. 0. oc ee, 1 
Oil pail, heavy 2-qt. bucket 1 
Oll brushes, 4-in. flat paint 2 
Salt pail, heavy 4-qt. 
OU eee eel ats 2% 
Per Lb 
Molds ................... 20 2,000 450 .05 
BANOS: bode efor es 2 60 200 25 .05 
Wedges ................. 190 3,000 5 .03 
Strainers ............... 20 Indefinite 27 -03 


*The figures are approximate, as in some instances they are 
based on estimate only. 
clinker that has formed at the bottom, as this some- 
times reduces the cross-section of the grate to one-third 
its actual size. A fresh fire is then built, which in con- 
tinuous operation is usually lighted by the hot bricks in 
the furnace. As the fire comes up to heat, the crucible, 
which has been previously warmed by being on top of 
the furnace, is placed in the fire, and the heavier metal 
of the charge, except spelter, is laid carefully in the 
crucible, care being taken that the metal does not tend 
to wedge the pot apart during melting, when the pot 
becomes soft. Ordinarily, a ring made from the upper 
half of an old crucible is placed on top of the crucible 
to hold the scrap and copper that cannot be put inside. 
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In this case the scrap should be put in the bottom, as 
it melts faster than the copper. 

After all the metal is melted and up to a bright heat, 
the spelter, which has been warmed by lying on the fur- 
nace, 1s thrust beneath the surface of the metal and is 
rapidly melted and alloyed with the copper. The brass 
is then stirred thoroughly with a graphite stirring rod, 
so as to secure a homogeneous mixture. The graphite 
stirring rods are expensive, but are the best for high- 
grade brass, as iron from an iron stirring rod will alloy 
with the brass and thus increase the impurities. During 
the melting, salt and powdered charcoal are thrown on 
the metal, the charcoal to protect the molten metal from 
the atmosphere and the salt to act as a flux. After a 
vigorous stirring, the metal is given a minute or two tu 
allow the impurities and dirt to come to the surface in the 
form of slag. The crucible tongs are then placed on the 
crucible, which is raised from the furnace by means of 
the jib crane. The outside surface of the crucible is 
cleaned, and it is then lowered on clean sand on the floor. 
The slag is skimmed off and a block of wood thrown on 
the clean surface of the metal. 

The point might be made that there is the same ob- 
jection to the iron skimmer as to the iron stirring rod. 
Actually, the amount of iron absorbed in skimming is 
much less, and graphite is less suited to the rougher 
handling. The crucible is then raised and placed over 
the strainer on the mold and poured, tipping the crucible 
forward with the tongs, keeping back the residue of slag 
and charcoal with the skimmer. 

The block of wood in burning tends to keep the air 
away from the metal and is useful in reducing the 
amount of spelter burned out. The strainer should be 
kept full of metal so that the slag and dirt passing the 
skimmer remain on the surface and do not enter the 
mold. The molds should not stand slanting sidewise, 
as there is a possibility that impurities and gas pockets 
will lodge in the corner of the mold instead of coming 
to the surface, so that one edge of the bar may be de- 
fective for the entire length of the mold. 

The molds are prepared by scraping with the scraper 
and brushing down thoroughly with a wire brush, after 
which they are painted with lard oil. Many substitutes 
are offered as a mold dressing, but lard oil seems to 
secure the best results. The molds are then banded and 
wedged up tight and are ready for use, the strainer being 
placed on top. After pouring, the metal is soon chilled 
sufficiently to allow the bands to be knocked off and the 
mold opened. The bars are raised with the bar tongs, 
and the burrs are filed off. Then the bars are piled on 
the floor behind the mold pit and allowed to cool until 
they can be loaded on wagons and taken to the shears 
in the scraproom. The molds are cleaned thoroughly 
and dressed with lard oil each time before being used. 

The term “losses” covers the difference between the 
metal weighed out and melted and the total metal re- 
turned. The gross loss includes the metal in the ashes, 
and the net loss is that determined after the ashes have 
been put through the recovery plant and a large part 
of the metal in the ashes reclaimed. The net loss is 
therefore the difference between metal melted and that 
returned from all sources. 

The melting loss varies with the type of furnace used, 
size of charge and proportions of mixture. On cartridge 
brass under the conditions outlined the gross loss varies 
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from 3 to 5 per cent. No figures are available for the 
net loss, but in other plants it varies from 1 to 3 per 
cent. 

The loss represents a greater money value than the 
profit in manufacture and therefore should be given the 
most careful attention. An installation and working 
conditions which prevent metal from being lost in the 
fire by careless charging and by the use of worn-out 
crucibles and which avoid excessive volatilization of spel- 
ter by not using enough charcoal to cover the molten 
metal, by not overheating the metal, by pouring as soon 
as ready and not soaking the metal, by not using un- 
necessary draft, etc., will go far toward reducing this 
expense. 

Metal spilled in handling and pouring is recovered from 
the mold pits and floor each day. This is known as floor 
scrap, and to it is added the solid metal picked from the 
skimmings and ashes, which contain the metal represent- 
ing the difference between the gross and the net losses. 
No figures are available to give proportion by weight of 
recoverable meta! in the ashes in the plant described, but 
it has been found by other firms to run from 0.25 to 
0.5 per cent. by weight of ashes. 

This recovery is made by concentrating and refining 
processes. The quantity of ashes is not sufficient to war- 
rant a recovery installation in any but a large plant. The 
floor scrap may be melted directly with the charge in 
small quantities or remelted and sheared before using, 
as the quality of work may require. Some specifications 
for cartridge brass permit the use of floor scrap; and if 
used judiciously, no bad effects will be noticed. 

In addition to the tools and equipment mentioned the 
following materials are required in the approximate quan- 
tities given, which are the results of several months’ 


operation : 
COKRG 6525 od eG eee ee ees 50 lb. per 100 lb. metal melted 
Charcoal (used in Nghting 
NOS). ehh ci seeeen seen. 0.1 bu. per 100 1b. metal melted 
bard Ol NOS 2 isc ts wee ees 0.04 ae per 100 lb. metal melted 
Staite a Svanete a: eaters aes mee es 0.25 lb. per 100 1b. metal melted 
Phos horized copper . 1 oz. per 100 lb. metal melted 
Graphite stirring rods, 4 Bx 
18° in: lOn®. sc cscede eae sks 30 heats each 


For a plant having 40 furnaces, or four sets of fires, 
there will be required 4 casters, 16 to 20 casters’ helpers 
and 4 laborers. These men will be able to produce from 
5 to 7 heats from each furnace in about 9 hr. The casters 
are paid on a tonnage basis at the rate of 17 to 20c. per 
100 lb. of good sheared metal. The casters pay two 
helpers at 65c. per round, which is one heat from each 
of the two furnaces comprising a set of fires. The firm 
supplies additional helpers at the same rate, giving three 
men if special circumstances require them. A better ar- 
rangement is to pay on a tonnage basis for the entire 
crew about as follows, per 100 lb.: Caster, 8c.; floor 
helpers, 514c.; pit, 41c. 

In this scheme the bars are marked with the crew 
number, and a deduction is made for bars scrapped at 
the overhauling machines in the rolling mill, as metal 
apparently good at the shears may be poor metal when 
overhauled—that is, the process of scraping off the sur- 
face metal, dirt, etc., preparatory to rolling. 

The scraproom requires about 10 men—+4 on the shears 
and 6 on the scales. The pay of these men runs from 
20 to 30c. per hr. 

The direct cost for producing sheared bars ready for 
rolling is about 14c. per lb. of metal melted, divided about 
evenly among labor, supplies, renewals, etc. To this 
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figure must be added the value of metals lost and burden. 
These items may vary greatly. The distribution of 
metals between weighed charge and sheared bars is as 
follows: 


Per Cent. 
Metal weighed out......... ccc cece cc ccc ccc cee ences 100.00 
Net loss, volatilization, etc............ cc eee eee eeaeee 2.50 
Recovered metal, ashes Sainte fo. wih ibe ranralvetel octian Sta tetas ot God Weieeeige 2.00 
IGOR BCPA D ves Sos cde oe Suk arene 5 ua Se wee aan 5.00 
POH E BCT AD 5c Sos eco Wiacg tore Gee rE dc Oa weet 10.00 
Good sheared bars......... cc ccc cece ete een w ec eeces 80.50 


These figures represent what may be called fair to good 
operation, but undoubtedly offer opportunities for fur- 
ther economies. The importance of accurate records will 
be appreciated in making an estimate. Several of the 
most necessary are shown. 

To many it might seem that the crucible-furnace meth- 
od of making brass is antiquated and that units of larger 
capacity should be used. But segregation, gas occlusion, 
rehandling and consequent cooling in ladles and higher 
losses are still disadvantages of the large furnace that 
must be taken into consideration. 

For rolling, the metal must be homogeneous and abso- 
lutely free from dirt. Therefore, metal molds are pre- 
ferred, and the consequent chilling allows no time for 
impurities to rise to the top. Also, the chemical analysis 
must be fairly close; and as one component of the alloy 
is easily oxidized, the metal must be melted, poured and 
cooled quickly. No doubt many improvements will be 
introduced into brass making in the immediate future, 
as experimental investigation is now being taken up in 
earnest by many manufacturers. 


Connecting-Rod Testing Fixture 
for Cycle Motors 


By E. V. ALLEN 


A fixture used in the shop of the Henderson Motorcycle 
Co., Detroit, Mich., for testing connecting-rods is here 
shown. The rod bearings are first reamed out; then a 
ground bar is thrust through the crankpin end, as at 4, 
Fig. 1. The small end of the rod is placed over the 
end of the bar B. Hardened pins and stops are placed at 


ROD IN TESTING 
POSITION 


FIG. 1. CONNECTING-ROD FIG. 2. 


TESTING FIXTURE 


C and D. The connecting-rod is swung upward against 
the gaging points, as in Fig. 2. 

The bar B is eccentric, so that by turning it the rod 
may be raised or lowered to a certain extent. This eccen- 
tric movement makes it possible to see just how the bar 
in the small end lines up with the gage points. If they do 
not indicate true, the rod is tw isted or bent until it regis- 
ters correctly. 
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Motor-Truck Repairs in Mexico 
By H{1 S1IBLEy 


With 285 motor trucks now in daily service on the 
line of communication extending approximately 300 
miles from the military base at Columbus, N. M., to 
the advanced front beyond Namiquipa, Mexico, and with 
vome of the road in almost impassable condition the 
motor-repair shop has developed into a most important 
institution. 

Beginning in a little tent equipped with work benches, 
a vise or two and the usual assortment of hand _ tools, 
it has grown to a substantial and well-equipped machine 
shop with concrete floor and individual power plant. 
The building, just erected, is of corrugated sheet iron 
over a 4x4 frame and jis 60 ft. long by 40 ft. wide. 
On the eve of its completion an addition 40x40 ft. is 
contemplated and in all probability will be erected at 
once. 

The present equipment includes a 20-in. Schumacher 
& Boye lathe with 16-ft. bed, a Smith & Mills 17-in. 
shaper, a 20-in. Champion drilling machine with back 
gears and power feed, a Buffalo forge and a Sterling 
No. 3 emery grinder. <A miller probably will be added 
later. The power plant at present consists of a Stover 
8-hp. gas engine, but this is to be exchanged for a 
larger one. The usual work benches and vises are 
installed, and a number of pits are built in the floor 
to facilitate work underneath the cars, which can be 
driven into the shop through the large sliding doors 
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on both sides of the building. The doors give ready 
entrance and exit and make it much easier to handle the 
cars, as there is almost no position in the shop where a 
truck would be blocked by other trucks so as to prevent 
getting out and into service. 

Considering the condition of the roads over this 300 
miles through desert and mountain pass, ranging from 
soft and greasy adobe to heavy desert sand and rocky 
cafion trails, the amount of repairing required to date 
has been comparatively small. Apparently the damage 
to which all the makes of cars are most subject is tire 
injury from the sharp and jagged rocks in the cafions. 
After two round trips to the front, pieces of rubber 
weighing over a pound have been found in the trail of 
the trucks. 

Occasionally there is a serious collision, due to the 
difficulty of driving at night without lights; then the 
truck is towed in by an accommodating team mate, and 
a gencral overhauling is given it. Several of the truck 
companies have their own repair car with two machinists 
in charge, and these traveling repair shops can handle 
anything that is not of too serious a nature. It is 
customary, however, to bring the disabled trucks back 
to the military base at Columbus whenever possible, 
where they may be given more thorough attention. 

Green drivers, recruited on short notice from necessity, 
have in some cases wrought havoe with transmissions, 
and the principal work in progress at this writing is 
the replacing of broken gears. As yet no complete 
machine jobs have been turned out by the new shop. 


MOTOR TRUCKS AND TRUCK REPAIRING IN MEXICO 
Fig. 1—The first repair shop in camp. Fig. 2—New repair shop built at Columbus, N. M. 


to haul a lathe into the repair shop. eFies. 5 and 6—Mexican roads, wet and 


Start. Fis 8&—Truck drivers dine in style before leaving. 


Fics. 3 and 4—Truck helping 


dry. Fig. 7—White truck section ready to 


Fig. 9—Getting morning “chow" 
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Hnurling in the Small Shop 


By Joun H. Vas Devester 


SENOPSIS - Thte article deacribes the methods 
of making and using knuris, Cut, rol'rd and 
fancy knurls are described, and methods are given 
for using them on a'l the machines found in the 


emall «h up. 


Every machinist and almost every apprentice has in 
his tool box one or more knurls that he is quite sure 
feat anything any other man ever made, Also, very 
ced hnurls in a large assortment of patterns may be 
lenght ready toe mount ina holder and use, With this 
prouiie source of supply it may be asked why the small- 
shop man should be interested in knowing how to make 
rourls, But a small-shop man must be posted on many 
thingrs that the large-rhop man doea not need to know, 
for in the course of bis varied and exciting existence 


$e PP Ae 0 ete Lf r@ 


FIG. 1.) ANGLES FOR CUTTING COARSE. MEDIUM AND 
FINE SPIRAL KNUKLS 
. 
FIG 2 ANGLES Pies 2 GRT VININGS THE DRETH 


POR Thera OF KNURLIEL: Te. TH 


he rubs UP AvwINst cireumetances that are quite outside 
OC his special line, And also, a knowledse of how things 
‘Te nade dae. het interfere with Known hew to employ 
them. 

Knurling Isone bran hoof the DT toms by whieh SU eee 
SONS are transferred from one material te another by 
rolling. Tt is in the Same class as thread rolanye and 
the making of index dials by othe polling 
Knurling eapphed te beth Mat and curved surfaces, 
tnd the tool Itself thay be either that or curved. Where 
the work is Hat, the hnurl is enreular: but when. the 
Work os cireular. the hnurl may be either ciueular or 
fat. An example of crreutar work and tlat tee! as the 
metho Of knurhing work held in lathe centers by allow- 
NE @ coarse file to “toat” Upon at. | 

I will Pass 
and speak of 
STVice 


pPricess. 


Up the ornamental knurls for the present 
the hind that wall be found of yoentest 
In smal] shops ——the strrcht and spiral patterns, 

tse are originally produced by cutting what oi knewn 
asa “master knurl.” From this nitster, which is. the 
“ame as the Impression desired on the work, other knurls 
tre produced by rolling and are used in the shop, the 
master being kept for reproducing PUSPOses, Sometimes 


this process is carried back and forth many times, until 
the offspring lose their family resemblance. The great- 
grandchild of a master knurl will not produce as good 
work as his grand-daddy, and for this reason the best 
knurling is procured directly from machine-cut knurls 
without the use of masters. 

The knurl has been called a “putting-on tool.” — It 
Increases the diameter of the work, because metal is 
forced up between the knurl teeth. Knurls and thread 
rolls are similar in their action, knurling being simply 
a case of rolling multiple threads. The stock diameter 
Increases in knurling as it does in thread milling and 
in both cases may be figured roughly as equal to the 
depth of the tooth produced, this being the same as 
saying that the knurl tooth goes down halfway into the 
stock and forces the stock halfway up into itself. The 
coarser the pitch of the teeth of the knurl the deeper 


Fig. 4 VARYING THE DEPTH OF CUT GIVES SOMF 
RANGE AS TU THE NUMBER OF TOOTH IMPRESSIONS 


Cc 


PATTERNS OBTAINED WITH DIAMOND KNURLS 
RY VARYING THE DEPTH OF CUT 


FIG. 6. 


these teeth become. The result is that more pressure 
must be bronvht against the work in order to raise the 
Hopression, For straight and spiral knurls it is well 
net to have less than eight teeth per inch for the coarsest 
piteh. . 

In a spiral knorl the finer the pitch the less may 
he the angle made with the axis of the knurh | This 
ix shown oan Fig. 2. which gives pitch and angles for 
coarse, medium and fine spiral knurls, The greater this 
spural angle becomes the less is the “bite” taken ACTOS 
the face of the knurl, and it is for this reason that this 
wnule iomade greater on the coarse pitches. Tt also 
follows that a finer feed must be emploved on coarse- 
pitch kourls than on fine-piteh ones, in order to pet 
full tooth inpresstons, | 

The angle of the hnurl tooth varies with the hardness 
of the maternal to be knurled. Various angles are 
Hiustrated an Fig. 22 they are suitable for brass, soft 
eteel and tel steel Pt alse follows that: the harder the 
maternal to be knurled the finer should be the piteh of 
the knurl, so that a sharp tooth anzle and a fine pitch 


usually yo tegether. This distinction, so far as hardness 


is concerned, san Taportant one, 
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Having the circular pitch of a spiral knurl and the 
uumber of teeth, the diameter is found by multiplying 
the circular pitch by the number of teeth. A simple 
way of obtaining the tooth depth is given in Fig. 3. 
VY and YG are laid out at right angles, and points A 
and B are laid out on line VY at a distance apart corre- 
sponding to the circular pitch of the knurl. Through 
these points lines AC and BG are drawn representing 
the teeth and making an angle with the line YZ equal 
to the angle of the spiral knurl. The line CB is drawn 
perpendicular to the line AC, and the lines CF and BF 
are drawn at an angle A equal to one-half of 180 deg. 
minus the tooth angle as shown in Fig. 2. In other 
(180 — 60) _ 
—— = 
60 deg. For brass the angle A will be 45 deg. and for 
soft steel 55 deg. The height of the triangle thus 
formed, represented by the line EF, will be the tooth 


words, for tool steel the angle A will be 
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FIG. 6. 


A SIMPLE ARRANGEMENT FOR MAKING A 
SPIRAL KNURL ON THE MILLER 


depth. If this diagram is laid out on paper ten times 
full size, the depth may be read off in thousandths of 
an inch by means of a scale reading in hundredths. 

These calculations apply to the diameter of the knurl 
itself, but a similar calculation is not often necessary 
for the diameter of stock, although in a case of coarse- 
pitch knurls an attempt must be made to get the correct 
stock diameter to avoid tooth impressions overlapping. 

This diameter may be “found” more easily than it can 
be “calculated.” The thing to do is to leave the stock 
a trifle large and reduce it until the tooth impressions 
come out with no overlapping. On fine-tooth knurls 
this is not necessary, for a little more or less pressure 
when the knurl gets to its depth will bring satisfactory 
results. If you have but one piece to knurl, it is better 
to use a fine knurl and not have to make experiments 
on the diameter; but if a large number of pieces are 
to be knurled in the screw machine, the time spent in 
experimenting with one of them will not be of much 
importance. 

Varying the depth of the cut gives a slight range as 
to number of tooth impressions, as shown in Fig. 4, and 
also produces a variation in pattern in the case of 
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diamond knurls, as may be seen in Fig. 5. Full-depth 
knurling produces the pattern at A, Fig. 5, while B and 
(’ are modifications corresponding to the depths at B 
and C, Fig. 4. If the object of knurling is to provide 
a grip for the hand, as upon a chuck body, knurling 
to part depth is advisable, since it gives sufficient rough- 
ness to enable the piece to be gripped without having 
the sharpness of full-depth knurling, which is likely 
to hurt the hand. 

Straight-tooth knurls are easily cut on a lathe by 
holding the blank between centers and indexing on the 
back gears. The tool is 
held horizontally in the 
tool post, and the carriage 
is moved back and forth 
by hand, thus planing the 
teeth. Spiral knurls are 
cut in a similar way on a 
universal miller having 
index centers. The divid- 
ing head is geared up for 
the correct lead of the 
spiral, and a single-point 
tool shaped to the angle of the knurled tooth is held in 
a fly-cutter holder such as is illustrated at A in Fig. 6. 
For ordinary work it is not necessary to rotate this fly- 
cutter ; it is sufficient to hold it in a vertical position and 
plane the grooves by moving the table back and forth by 
hand, the dividing head with its gears taking care of the 
angular rotation of the work. When cut knurls are re- 
quired in quantities, it is best to have a milling cutter. 

Surfaces formed with a radius may be knurled as 
shown at A and B in Fig. 7, the first being an example 
of convex straight and the second of spiral convex 
knurling. The radius of the rounding on a concave 
knurl, which is to produce a pattern on convex work 


FIG. 7. 
ROUND KNURLING 
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CONVEX MASTER KNURLS 


of this kind, must be slightly greater than the radius of 
the piece to be knurled, in order to prevent tearing of 
the work at the corners marked in the illustration. 
A knurl for work of this sort is produced on a simple 
swivel tool-holding device, Fig. 8, the work being 
mounted on an index center and the single-point tool 
being swung on a radius across the face of the knurled 
blank. The point D shows the position of the pivot in 
producing a convex knurl, and FE shows the position of the 
pivot when making a concave knurl. Both concave and 
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convex knurls may be produced on the same device by 
shifting the position of the index center and of the tool 
e:th relation to the pivet pin. 

Spiral convex, knurling, such as shown at B, gives a 
\erv pleasing appearance, but Fequires more complicated 
arrangements fur making the knurl. The umversal 
miier is set up as 
for the  straight- 
faced spiral knurl 
in Fly, 6, except 
that the tool as 
paced horizontally 
as at B. A templet 
is provided having 
a radius equal to 
that of the knurt, 
and this as followed 
with the eross-feed, 
wotle the longitud- 
ial feed produces 
the spiral, When a 
anurl as required 
fur a pattern like 
that in Fig. 9, an 
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of the various knurled por. 
Hons Vary, itis a giend scheme 
to make a “built-up” knurl 
With ene roller for each por- 
Hen and spacing collars be- 
tween, The separate kKnurls 
are thus free te rotate at dif- 
ferent spurs ter stat the die 
ameter of the work, Even on 
Work of one diameter. in 
Which three or four spots are 
to be knurled ins this wiv, a 
built-up kourl will often 
Prove @ yrood investment, as 
Cae hoe Fis 1a GENERAL Ways 
OF KNURLING BOUND 

dees not cause as much Jos STOCK GN SOIEW MA 
& it would in the case of a wae ee eae ger ty 
“hd knurl, There rs A Vurl- poe 

tty of Wavs to knurl in the hand screw machine and 
automatics, Sometimes the knurl ts meountecd on the «ross. 
slide and is Advanced directly in the work on the center 
line, as Nustrated at 4, Fre. 10. feedinew in te the depth 
of the tooth and remaining a moment before berm with- 
drawn, Another plans te pass the kKnurl uncer the work, 
as at B, allowing at to rest an Mmement on the center line 
”o that the tooth Pn pressions leecoorme furtly developed, 
Another plan Inahes use of the eWot ripe arm, as at €, 
Otherwise being similar in prinerile te Jf. Raurany 
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with a box tool having roller backrests is shown at B. 
The knurl £, Fig. 10, is swung in toward the work 
by means of the eccentric F, and the plain rollers G 
running on each side of the knurled portion serve as 
backrests-and balance the cut. 

In connection with backresting, the location of. the 
Anurls and their number have an important effect on the 
strain produced in the work, The most common arranye- 
ment is illustrated at A, two knurls being held against 
one side of the work, resulting in a heavy unbalanced 
pressure. When one knurl is placed diametrically oppo- 
site the other on two opposite sides of the shaft, 
conditions are much better, although there still is a 
tendency for the rollers to ride up on the work in the 
threction of rotation. The scheme shown at C is the best 
of all, two rollers being mounted on one side of the 
shaft and one on the other, all tendency for rollers to 
ride up on the wo k being eliminated. 

Ornamental knurling is an art not often practiced in 
the small shop. Artistic results can be obtained — by 
hnurls made as shown in Fig. 12, of which the result 
pictured at Ais an example. The first step is to put 
in the yround lines, which consist of straight, fine-tooth 
knurhing running across the piece, as at B. Punches are 


Gookb, BETTER AND BEST COMBINATIONS 


FIG. 11. 


wade carrving one unit of the figure, such as shown at 
Cand D, The work is then held upon the arbor of an 
index hetd, as at #, and the pattern is stamped by means 
of a hardened punch sliding in a fixed guide H. Doing 
this work by hand is a deheate job, requiring a great 
deal of skill in giving the blow required to make the 
impression, A better way is to mg up a@ light drop that 
insures the same weight of blow for each repetition. of 
the figure, The fine-ground lines at B are not put in 
muply for ornamental effect, lut to serve the purpose 
of gearing the knurl to the werk. They are quite 
necessary on ornamental designs of this kind, which are 
not positively driven, but in which the knurl depends 
fer ita rotation and registry upon its contact with the 
work, . . 
Another wav to repeat a design of this sort Is by 
rolling. A hob carrving a single impression is: applied 
to the work by pears having teeth so fiured that the 
bobas brought into contact with the surface of the work 
at a different: place each) revolution, until the entire 
eurface has been covered with Hn pressions, For example, 
if 10 impressions are desired on a re these 
mav be obtarmed bv using years having 40 and 39 teeth 


respectively, the former connected to the blank and the 


latter to the bob. . 
In making a knurl, use tool steel having a carbon 


content between 90 to T10 ports. Make the hole for 


the pinon which the knurl is to rotate small in diameter 
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IN THE VISE ON THE PRESS OR SLOTTER ON THE CHUCKING LATHE 


FIG. 17. KNURLING DONE ON ALL THE TOOLS IN THE SMALL SHOP 
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ip order ta reduce friction, and leave a collar on the 
side of the knurl for the same purpose. For a fancy 
knurl of complicated design it is best to use nonshrink- 
ing steel, Harden at a temperature corresponding to its 
arbup contents, as desembed on page $44, applying file 
cutters: paste to the knurl before heating. This is made 
up acwording to the following formula: | Pulverized 
charred leather, 1 Ib.; tine family fluur, 1!.. Ib.; table 


v by 

: 

ae 

FIG 12 ONE METHOD OF PRODUCING AN ORNAMENTAL 
MASTEIH KNUREL 


salt, 20 Th. The charred Jeather should puss through 
a 4-mevh mq Peed, The My resdient. of this paste are 
mited drv, after which water is aided slowly and ato is 
kneaded to prevent: Jumos from formiuny. te wa sal at 
the (Mh ele. v of thin thielasses, Js ayelion| to the knurl 
with a brush and allowed to dry before. the pieve is 
heated. After heating, the knurl i quenched in water and 
then drawn to a coor between dark veilow and vellow 
brown. ° : 
Nome 20 vears ayo Reward Board, of Philadeljdita, 
devised the triple adjustable hnurl seen oon Fiv. ms. It 
combines the bahince Of forces described at C, Fig. Vt. 
and has the good feature of being adjustable into the 


: y 
Iq ‘ 
ADJUSTABLE THIPLE KNUI For HAND OR 
LATHE KRNURILING 
har 
Kain. Mr. Board says that all stratl-sheyp owlers are 


Felcome to this eas whieh as net patented. and which 
can say from Observation I~ po omichty hie: for 

“ther hand or fiesl quest: Ranie anes, aa 
cc produce spiral kourkaw is shown in Fig. 
with the aan ste hourlos inelimed atan anle 
‘arriage 7 Of the werk and fed along bv the tool 
leep «piral 2H Pasa ae es at rally yom) for produ ney 
epth at the hurling, as the teeth ace cut te ther full 
enter of the hrurd cared there as qe te tedete ¥ 


some 
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tu break off the tooth corners. This advantage is offset 
by having to use a comparatively slow feed, since the 
band produced by a single rotation of the shaft is much 
Narrower than would be produced by the knurl held 
oe with the axis, as is clearly indicated at A, Fig. 

An adaptation of this principle for double spiral 
knurling is given in Fig, 15. In this case we have 


As - \ 
4p, A 
| ; ; : — ae Fic 14 
¥ - ~ 
a if " 
fT ‘ ~ 
b = f , y = 
/ "7 ’ 
HI Fr a 
7 : " iN 
*4 
<“ 


cd 


Eccentric Work 


FIGS. 14.15 AND 16. SPECIAL APPLICATIONS OF KNURLS 


two straight knurl-, beth of them mounted and held 
at angles to the axis of the shaft and at right angles 
with respect to each other, The result is) a diamond 
hnurling., similar to that which would be made with a 
single spiral knurl held parallel to the axis. Deeper 
Hnpressions of coarse pitches can be made with a knurl 
of this kind than with ao spiral diamond knurl, 

A scheme that has been used for kKnurling eccentrics 
is Hlustrated ain Fig. 16. The tools are kept in) contact 
with the work by means of the spring A, which must 
Ine suftieiently stuf to force the knurls into the work 
before the sprints vields. 

Sometimes Knurled eects are produced not by knurl- 


ing, but by stamping. An illustration of this is) seen 


KNURLEID EFFECTS ARE PRODUCED 
BY STAMPING 


in Fig. 17, which represents the roughening of one of 
a pairef plier handles by this simple means. 

Although there ix as a rule a cmachine best fitted) for 
each kind of work to be done, this does not seem to 
hold true when it comes te Knurhng. The ilustrations 
in Fig. 8 shew how knurling may be accomplished in 
every machine usually found in the small shop and also 
by hand in the vise. Tf all work was subjected to such 
Hexrtlity of handling, the small-shop man’s trouble 


would lecover! 
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Making Sheli-Boring Cutters 
EDITORIAL CORRESPONDENCE 


Munition making in the United States has brought 
to the surface a number of things that have been con- 
cealed in the past. This work has taken on such an 
intensive form and production has been rushed to such 
a point that deficiencies are felt which would have been 
overlooked in the ordinary course of business. Shops 
have been crowded until their productive capacity has 
been squeezed against the sides of the buildings; and like 
feet squeezed into shoes too small for them, the corns 
and callouses make themselves unpleasantly evident. 

This condition has brought about a definite idea of 
the value of the concentration of all the energy on one 
thing and has had its effect on the old policy of making 
versus buying small tools. A few years ago it was not 
uncommon to find shops buying one tool or a few tools 
when these were required, but rigging up to make them 
as soon as increased production called for larger num- 
bers. Nowadays, under more strenuous conditions, the 
opposite policy has been put into effect—namely, making 
the one tool or the few tools and buying the quantity. 

In shops with a production ranging from 1,000 to 12,- 
000 shells per day the demand for cutters becomes enor- 
mous; and while it has been possible to double and 
sometimes triple the square-foot producing capacity of 
the machine stop by the use of specialized machines and 


FIG, 1. 


BORING CUTTERS FOR 3-IN. SHRAPNEL SHELLS 


attractive piece prices, it has not been possible to apply 
this scheme in the toolroom. If the toolroom were to 
be made to keep pace with the manufacturing part of 
the plant, it would be necessary to double or triple the 
floor space devoted to it; and floor space is at present 
worth its area in gold leaf. 

One of the tools in greatest demand for shrapnel work 
is the step cutter used in reaming the powder pocket and 
disk seat. One of these cutters is illustrated in Fig. 
1. It is this size that is used on 3-in. Russian shells, and 
the illustration shows the cutter as it appears after being 
milled and before hardening. It is customary to make 
these cutters to finished shell size and, when they wear 
down, use them for roughing cutters. 

These cutters, as manufactured by A. Hankey & Co., 
Rochdale, Mass., are made from flat high-speed steel 
stock and require almost as many operations to finish 
them as do the shrapnel shells themselves. The bars are 
first cut into lengths, then milled on each side, after 
which the pin hole A and the clearance holes B are 
drilled. Following this operation, the edges are rough 
milled, this in itself being a job that requires a half- 
dozen separate chuckings. The next step is to mill the 
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lips C in the top edge of the cutter, which is done by 
holding the piece on an angle block on the miller and 
fecding in nearly to the pin hole at the deepest part 
of the cut in the center of the blade. After these lips 
have been completed, the cutter is ready for hardening. 
Oil-burning muffle furnaces are employed. The fuel is 


FIG. 2. CORNER-ROUNDING FIXTURE FOR 


SHELL CUTTERS. 


vaporized by steam, which has much less decarbonizing 
effect upon steel than air used for the same purpose. 

The cutters are slowly preheated to 1,500 deg. F., after 
which they are placed on end vertically within the fur- 
nace and the heat is rapidly raised to 2,250 deg. At this 
point the high-speed steel begins to “sweat.” It is then 
quenched in a cooling bath of Houghton’s soluble quench- 
ing compound. The scale is removed by hand grinding, 
in order that the cutter may be tested for hardness, 
which is held between 85 and 90 on the scleroscope 
scale. 

Most of these cutters are located in the boring bar by 
the base spots C' and by the shoulders at each side of the 
spots. Some, however, are located by the pin hole A, and 
in a few cases the cutters are located by both the base 
spots and the pin.hole, which doubles the difficulty of 
finishing them. There is apparently no standard prac- 


FIG. 3. 


GRINDING THE SIDES OF SHELL CUTTERS ON 
GRINDING ARBOR 


tice on this point; and since work is being satisfactorily 
produced on cutters located by the hole only or by the 
spots only, it would seem as though the manufacturers 
who insist on locating by both of these are incurring 
unnecessary expense. 
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The cutting edges, since they are located by the base 
spots (, are the next to be ground, a number of cutters 
being clamped together for this operation. The shoulders 
on each side of the locating flats are trued up by means 
of a cup wheel, after which the edges B, F and F are 
ground. Then the flat sides of the cutter are surface- 
ground, and the lip ( on each side is finished on @ fix- 
ture similar to that provided for milling. 

The fixture used in rounding the corner PF is illus- 
trated in Fig. 2. The cutter is held on a rotating block 


FIG. & TOOLS FOR CUTTING OFF COPPER DRIVE BANDS 


at A, being clamped by a nut and washer upon a central 
stud. As the handle Bois moved back and forth, the 
proper radius of the corner is secured through contact 
with the wheel (. a spring pressing this fisture forward 
until it comes ty rest ayvainst a limit stop on the inside 
uf the slide. 

The method of rounding the parallel edves Ais shown 
in Fig. 3. OA kpecial artor ts emploved, reevseeed at its 
‘enter to receive the cutter, whieh as located by a plate 
A fitting into the base reas of the cutter, 

Another tuol that is a development of munition making 
may be seen in Fig. 4. This isa hishespeed steel cutung- 
uf tool for parting copper driving bands, It is an ex- 
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BAND Tents 


cellent example of thin hishespeed steel toolwork : the 
dimensions Of the tool are piven in Fig. 3.0 Toole of this 
kind are made and hardened an lengths and cut off on an 
abrasive saw, [t iM necessary to prind at five diferent 
angles in producing such tools, and they are held) within 


one-half thousandth of finished size on each dimension. 
m 
Cutting Gears on a Planer 
By FL M. AH ves 


A lot of rough cast-stee| gears about 3 ft. im diam- 
ter, with Ik-in. faces and of coarse pitch, requiring 
the teeth to be machined, would not appeal te the aver- 
abe shopman as an Attractive planer job. A plant 
*qul pped for buildine heavy Inachinery: was confronted 
with &@ problem of this hind: and te wvoid the delav of 
letting the Work out, it was decided to finish the teeth 
On @ planer. 

A hardened block A, shaped to the required contour 
tooth, was bolted to the crossrail AO follower 
having @onarrow bearing asainst the side of A. was 


iH) 
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secured to the head. The fulerum C, on the opposite 
side, supported a bell-crank lever L with a weight 4, as 
shown. The crossfeed screw D) was released at the ends 
to allow it to travel with the head. 

With the work mounted on a rigid pair of planer 
centers, the tool was located at the top of the tooth. As 
the crossfeed screw was inoperative, slight side adjust- 
ments were made by moving the tool before drawing 
the nuts tight. 

When the cut was started and the vertical feed thrown 
in, the weighted lever L held the follower B ayainst the 
former A as the tool traveled down the cut, and the re- 
quired contour was secured, 

After the teeth were finished on one side, the fixtures 
were reversed and the other side completed in the same 


AN IMPROVISED METHOD OF CUTTING HEAVY GEARS 
ON A PLANER 


wav. Sufficient clearance was cast at the bottom of 


the teeth to require no fintsh. 

Shyeht errors were of course present in the finished 
work, but the gear were entirely satisfactory or, to quote 
one of the old-time contributors to the American Ma- 
chintst, “They were sufliciently accurate for practical 
use.” 


m 
Machinery Club of Chicago 


The Machinery Club of Chicago has been formed as 
part of a get-together movement of machinery builders 
and dealers, The first meeting was held at Hotel Sher- 
manon Apr. 17, 116, and 130 enrolled as charter mem- 
bers. Only residents of Chicago directly connected with 
Machinery or mt hinery supphes are elivible, but anvone 
outside of Chicave connected with machinery or machin- 
ery supplies will be welcomed as aoguest. CC. W. Blakes- 
lee, ¢ te ave manager of Abrasive Materials Co., acted as 
chairman, and Mr. Noble, of the E. TL. Essley Co., a> 
mec retary. 

Club luncheons are to be held everv Monday at 12: 15 
pam. and stated meetings once a month will be held im 


the evenings. 
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Jones @ Lamson Fixtures for 


Textile-Machine Details 


By Rosert Mawson 


SY NOPSIS—The tllustrations show the construc- 
tion and use of special tools for machining four 
tertile machine parts. These tools are all for use 
on Jones ¢& Lamson flat turret lathes. The fixtures 
are of rigid construction and employ sliding 
wedges, setscrews and jaws for locating and hold- 
ing the work. 


On these jig and fixture data pages are shown turret lathe 
fixtures for machining four textile machine parts. These 
parts are a web take-up bracket, a transfer cup, a transfer 
ring and a double-stitch cam. The special features were 
designed for, and are used on, Jones & Lamson flat turret 
lathes. The shop where they were designed and built and 
are used is that of the Hemphill Manufacturing Co., 
Pawtucket, R. I. 

A consideration of the illustrations will show that the 
fixtures are simple in design and rigid in construction. 
In connection with each of the four details on page 853 
are given the production time for each piece. 

The methods of holding the pieces in the fixtures are 
worthy of study. The web take-up bracket, Fig. 1, page 
853, is held in its fixture by two sliding wedges forced 
against the sides of the casting by means of square-headed 
set screws. 

This is clearly shown in Fig. 2, which also gives a good 
idea of the substantial nature of this fixture. The open- 
ing in the piece to be machined slips over the two pro- 
jecting jaws and seats on the base of the fixture. Then 


the wedges are easily and quickly slid into place and 
locked. 


FIGS. 2, 4 AND 6. 


FIGS. 2 AND 2-A 
Operation—Machining the web take-up bracket, Fig. 1. The 
casting is placed on the fixture, and the two sliding wedges A 
are forced against the casting by the setscrews on the sides. 
Surfaces Machined—lInside bored, edge faced and two 
surfaces turned. 


FIGS. 4 AND 4-A ; 
Operation—Machining transfer cup, Fig. 3. The casting 
is placed on pins and an adjustable screw A. The three set- 
xcrews on the sides are tightened against the part, holding 
if securely. 


Surfaces Machined—Hole bored and inside contour turned 
and faced. 


In the next piece shown—the transfer, cup, Fig. 3— 
the work is held in the special chuck shown in Fig. 4. 
The ear projects through the ring of the chuck and rests 
on the adjustable screw shown at A. The three radial 
setscrews hold the cup in place in the chuck. 

The transfer ring, Fig. 5, is held in a special chuck 
shown in Fig. 6. This grips the ring by the large diam- 
eter and holds it laterally as well as from turning. 

The double stitch cam, Fig. 7, is held in a very similar 
manner by the chuck shown in Fig. 8. This, however, 
locates the piece by its face against the face of the chuck. 
Two of the jaws bear against the smaller diameter and 
one against the outer cam face. The jaws are propor- 
tioned to center the work with the hole. 


Fio.8 


FIXTURE FOR MACHINING 
DOUBLE-STITCH CAM 


FIG. &. 


J. & L. FIXTURES FOR MAKING TEXTILE MACHINE DETAILS, WITH PARTS SHOWN IN POSITION 


FIGS. 6 AND 6-A 
Operation—Threading transfer ring, Fig. 5. The casting 
is placed in the recess of the three jaws. and the screws, 
being tightened, force the Jaws against the piece, holding it 
rigidly. 
Surfaces Machined—Hole bored and 4%-in. by 20 thread 
machined. 


FIGS. 8 AND 8-A 
Operation—Machining double sole cam, Fig. 7. The piece 
is placed on the outer surface of the fixture, and the three 
screws, forcing down jaws on the sole cam, hold it firmly. 
Surfaces Machined—Hole bored and outside faced. The 
piece is then reversed and the opposite side faced. 
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Convenient Desk for a Foreman 


The accompanying illustration shows a foreman’s desk 
that is most convenient. It might also be classed as port- 
able, owing to the ease with which it can be moved from 
one point to another or set up on any post or wall. This 
desk is approximately 2 ft. long and perhaps 15 in. wide 
on the inclined surface, to afford ample room for writing. 


CONVENIENT PORTABLE DESK 


The back permits notices to be posted conspicuously or 
time and job slips to be hung up, as shown. In this 
particular case the work was the making of shells, and 
the marking part shown on the under shelf was for iden- 
tification and also for marking the high spots when a 
shell was excessively eccentric. 

This form of portable or temporary desk can be used 
to advantage where room is limited and where a change 
in the sequence of operations may make it desirable to 
transfer the desk to a new location at short notice. 


Finding Surface Speeds for 
Machinery 


By CuHEster E. JosseELYN 


Noticing a foreman obtaining a surface speed with 
watch in one hand and recording instrument in the other 
gave rise to the thought why it should be necessary to 
repeat this operation for each piece of work presented. 

Of course, it is conceded that there are a right and a 
wrong speed for all kinds of tools and for the different 
materials worked by the various machines: also that by the 
selection of the proper speed for the work to be done the 
life and efficiency of both tool and machine are greatly 
increased. 

Both the engineering department and the shop foreman 
are fully aware of these facts and can in most cases dictate 
very readily the necessary travel the work should have; 
but when it is given in this wav, as so many feet per 
minute, many workmen are at a loss to know how to go 
about to find the nearest available speed, although the 
calculation requires but a knowledge of elementary arith- 
metic. 

It seems that with a little effort a constant could be 
stamped on each step of a cone pulley, and this, multi- 
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plied by the diameter of the work to be turned or bored, - 
would give its surface speed directly, reducing the mathe- 
matical operation to a minimum, except where a tabula- 
tion was made for each individual machine. Thus, mark 
each cone-pulley step with a constant equal to 


Surface speed in feet 
Diameter of step 


Then the constant multiplied by the diameter of work 
would equal the surface speed of the work. 

To illustrate: We find by using a surface-speed instru- 
ment or by calculation that the largest step, 10 in., has a 
surface speed of 175 ft. per min. Dividing this by the 
diameter, 10, equals 17.5, which should be stainped on the 
face of the pulley. A piece of work of known diameter, 
say 5 in., is to be turned; what will be the surface speed 
in feet of work with the belt on the 10-in. step? 

17.5 X 5 = 87.5 ft. 

There is no doubt that general satisfaction would be 
created in most machine shops if these constants were 
indicated. 


Boring Tool for Copper Pipe 
By ELMER C. BraDENn 


Some time ago I had to cut 4-in. holes in a 6-in. 
copper pipe that was 14 in. thick. The holes were placed 
spirally around the pipe, about 12 in. apart. Their lo- 
cations were first laid out on the pipe and a 34-in. hole 
drilled in the center. An inner ring with the hole A, 
which is also 34 in. in diameter, was placed on the inside 
of the pipe with the hole in line with the machined 
%-in. hole. The rine was held in place with the set- 
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BORING TOOL FOR COPPER PIPE 


screws B. The spaces C were cut away to prevent the 
tool from striking the ring after cutting through the 
pipe. 

The projection D was put through the 34-in. holes 
in the pipe and ring. The bar was fitted with a tool 
E, held by a key F. The operations were performed on 
a common drilling machine, and the feed was by hand. 
The ring was moved from one position to another, and 
a true, clean hole was obtained. 
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Welded Tips on Cutting Tools 


By (C. B. AveL* 


SYNOPSIS—A_ study of the welding of high- 
speed steel tips to machine-steel shanks in a large 
plant. Four methods of welding are described. 
The increased price of high-apeed steel has made 
thus course economical in instances where at would 
not ordinarily he yood practice. 


Under ordinary commercial conditions the welding of 
hth-speed steel tips to machine-steel shanks Is net to be 
reummended as an economical proposition, This may 
ein a rather startling statement to make, and at should 
be moditied to the extent of saving thatit does not apply 
to special tools involving a considerable wersht of muate- 
nal; but it dees apply to the yreat majenty of lathe, 
bering-mill, planer tools and the line, such as are used 
dailvin the average machine shep. However, under eon- 
Goons as abnormal as they are at present. with the 
prices of high-«peed steels reaching undreamed of thrures 
and thee materials, in fact, becoming anereasinaly dif- 
Soult to obtain at any prices, the propesition is not only 
an economical but a luevessary one. 

The welding of high-speed steel to machine steel may 
be effected in weveral wave-- (1) by the eleetrie are, (2) 
by the electric incandescent or reeitance pPrmeesd, (3d) by 
the oxvacetvlene flame or (1) by the gas furnace, Which 
of these is the cheapest will depend upon the facthities 
already at hand, aneluding net only the equipment, but 
the operator as well: for at must be said that this isa 
thse of work in whi howhkadled help je an essential, if uni- 
formity in product as to be secured. 

Generally speaking, the most uniform results are to 
be obtained through the medium of the electrie inean- 
descent or resistance process, it ber not only the quick- 
fat, but the Hides nearly fowl poremf of the aweveral Ji Ten aeasend 
Mentioned and therefore requiring the least-skilled gerade 
of operator, This Pfocves de one of butt welding, The 
(Wo prec of steel—one high-speed and. the other ma- 
chine steel—are so urely clamped in the jaws of a auitable 
welding machine, with therr adjacent ends erther somes 
What rounded or even squared off and butting hard ayainst 
each other, Fusion takes place upen current being passed 
through the abutting ends, and the well a made. The 
nite required, incbiding setting the pieces im pesrtion in 
the Jaws, welding and subsequently removing the pacers, 
is xery little, possibly 2 oor So amin. depending in the 
main upon the size (vs rosseseetionp of the materials, 

The current required woll lixewise depend darcly upon 
the Cross-section of the Ipaterials, theotsh to some extent 
upon their composition, ete. reaching as high as 60 hw. 
for a 2-in. diameter section or the equivalent. [no weld- 
ng by this process alternating current i used, and the 
Periodicity may ranve from 60 to 25 evcles, theuch the 
former is to be preferred. The machine-steel shank may 
be of any length desired. while the hicthespered steel nose 
uF tip may be as short as doin.. theneh a lereth of Itooin. 
Is Tather better, because the weld as usually exevedingly 
lard and, as the Nose or tip generally requires saoTtie shape 
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ing after welding, the extra length will keep this hard 
portion beyond the area to be thus worked upon. Another 
reason for this increased length, though not so important, 
is that, when the tool is in actual use, the chip has a 
tendency to extend beyond the high-speed steel nose or 
tip to the machine-steel shank and wear the latter away, 
eo that it is advisable to make the nose or tip sufficiently 
lony to take such wear. 

To prepare the pieces of steel for welding, it is only 
necessary, as already intimated, to have them of the same 
cross-section, to cut them off to suitable length and to 
square off or round their abutting ends. Sometimes the 
high-speed steel nose or tip may be forged to the desired 
shape before welding. Immediately upon being welded 
the tool is allowed to cool in lime, after which the fin 
at the weld may be ground off and the tool otherwise 
finished in the usual manner. The disadvantages of this 
process are that a special equipment is involved—one not 
hhely to be found in the average machine shop—and 
the amount of high-speed steel required is rather greater 
than on anv of the other processes. 

The electric-arc process similarly requires a special 
equipment, but one that 
is more likely to be 
found in the average ma- 
chine shop, it being ex- 
actly the same as the 
equipment required for 
rae the welding or repair of 
steel castings. It has been 
described very completely 
in previous issues of 
the American Machinist, 
Both the high-speed steel nose or tip and the machine-steel 
shank must be specially shaped preparatory to welding, 
womewhat after the manner shown in Fig. 1. This shaping 
can be readily accomplished; the operations involve 
miiple machining only, In arc-welding, & 4-in. diameter 
metal electrode should be used with a current approxi- 
mating 90 to 100 amperes, and the work, furthermore, 
must net be hurried, A good operator should be able 
to make between 25 and 30 welds for tools of 1)x2-in. 
Cross-section in a day of 914 working hours. 

Considerable: ditference of opinion exists: among indi- 
vidual operators as to the material for use in the metal 
electrode, but all are agreed that it must be a strictly 
hagh-prade material, neither het- nor cold-rolled wire 
mang at all suitable, Excellent results have been ob- 
tarned with electrodes of the following compositions ob- 
tainable in the open market, the firat yiving perhaps the 


last results: 
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METHOD FOR ELEC- 


Fics 1. 
THe AND FLAME WELDING 


No Carbon Manganese Phosphorus Sulphur Silicon 
yon? oor4 one trace 

He 0140 Owes Onli tran e 
3 0196 0.122 0.uu5 0.064 0.056 


Recarding the material for the shank of the tool, com- 
mercial hot- or eald-rolled steel may be used: but these 
cteels are Table to bend under the heavy) stresses) en- 
countered when used as tools in actual cutting service, 
or they mav even) crack through their smallest cross- 


wetion. The bending may to some extent be prevented 


by suitably supporting the nose or tip of the tool from 
underneath, while the tendency to crack may be almost 
wholly overcome by reinforcing the tool by the addition 
of welding material on both sides of the weld. 

The same precaution should be observed that was 
pointed out under the process of electric incandescent or 
resistance welding, in regard to making the high-speed 
steel nose or tip about 114 in. in length. Instead of 
employing either hot- or cold-rolled steel for the shank 
of the tool it is by far the best to use a tool steel, even 
though the cost be increased. Experience has shown that 
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Carbon Steel’ 


FIG. 2. 


FOR WELDING IN FURNACE 


METHOD 


a tool steel of the following composition meets the re- 
quirements admirably: Carbon, 0.90 to 1.05; mangan- 
ese, 0.15 to 0.30; silicon, 0.10 to 0.25; phosphorus, 0.025 ; 
sulphur, 0.025. The costs of hot-rolled, cold-rolled and 
tool steel will vary approximately as 1 to 2 to 4. As 
may be presumed, the grade of help required for electric- 
are welding must of necessity be higher than that for 
electric incandescent or resistance welding. 


THE OXYACETYLENE Process 


In the oxyacetylene process of welding, the equipment 
is undoubtedly the cheapest in first cost of any of the 
several methods thus far mentioned, while the grade of 
help required will be on a par with the grade for electric- 
are welding. The cost of the oxygen and the acetylene 
as well as of the actual labor will, however, make the 
cost of the finished tool run considerably higher than 
with either of the electric processes, even though preheat- 
ing be used to reduce the consumption of gases. The 
pieces of stecl require to be specially shaped preparatory 
to welding, and this may be done in the same way as 
shown in Fig. 1, though other shapes may perhaps be 
found to give equally good results. 

The same remarks apply regarding the advantages of 
hot-rolled, cold-rolled and tool steel for the shank, as 
in the other processes, and the same precautions should 
likewise be used in reinforcing the weld for added 
strength and in the length of the high-speed steel nose 
or tip. Rather curiously the materials that give the best 
results for electrodes in the electric-are process do not 
give similar results in the oxyacetylene process, as the 
best welds have been obtained with the purest grade of 
iron wire. This fact, though, may to some extent be 
due to the operator. The time required for making a 
weld by this process for a tool 114x2 in. in cross-section 
and shaped as shown in Fig. 1 will vary from 30 to 60 
min., depending upon the operator, the size of torch 
and whether or not preheating is resorted to. 

In gas-furnace welding, the high-speed steel nose or 
tip is laid, as seen in Fig. 2, in position on the machine- 
steel shank, being separated from it by a strip of copper 
0.005 in. in width, the whole being then tied together 
by iron wire to hold it in position. Care is required in 
heating, as the high-speed steel nose or tip melts at a 
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rather lower temperature than does the machine-steel 
shank. When the highest temperature possible short of 
actual melting has been reached, the tool is quickly re- 
moved from the furnace and squeezed between the jaws of 
a vise that has been set at right angles to its normal 
position for this purpose, or the tool may be placed under 
a drop or hammer and a single blow delivered to drive 
the component parts together. While this process is by 
far the cheapest of any of those described, the results 
obtained are not always uniform, both good and poor 
tools being produced from apparently the same treat- 
nent. The difficulty seems to lie in an air pocket some- 
times forming within the area of the weld, which of 
course precludes a perfect union and causes failure 
through inability to carry the heat from the nose or tip 
when in use, which results in cracking. 
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Press Tools for Making a Brass 
Cable Clip 


By H. Kine 


Many modern guns are fired electrically, and _ this, 
of necessity, means that cables are used to carry the 
high-tension spark. The cables are fastened to the gun 
carriage by means of clips such as A in the illustra- 
tion. This clip was made from a 16-gage brass strip, 
ly in. wide, with the tools shown, which were used on 
a hand press and require little explanation. 

The bottom tool had a groove, slightly wider than the 
strip to be used, cut along its length to guide the strip. 
Both tools were shaped to the contour desired. The top 
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THE DIES FOR A CABLE CLIP 


tool was fitted with a blade B, which sheared the stock 
just before the completion of the stroke. 

In use, the stock was passed along the guide groove 
of the bottom tool until it struck stop 8, when the press, 
coming into action, formed and sheared the clip. The 
shearing blade of this class of tool should not be too 
long because if shearing takes place too soon, the sheared 
piece may jump the guide. The blade was made from 
tool stecl, but the remainder of the tool was made of 
mild steel casehardened. While this choice of materials 
is somewhat unusual, the success of the tool at the shear- 
ing face justified the choice of material both from the 
standpoint of economy and durability. 
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Principles and Practice of 
Dynamic Balance’ 


By N. W. Akimorr} 


SYNOPSIS—Dynamic balance ix a part of the 
mechanics of enyineering. The problem t« capahle 
of adefinite solution tf proposed ina mtisnal man- 
ner and treated along rational lines. The author 
wparates the problem into two parts—atatic and 
dynamic balance—and erplains dynamic unbalance 
hy the centrifugal couple. He deserthes his mae 
thine for creating a centrifugal couple at will, 
which may be adjusted by trial exactly to countere 
art the one thal melt; he preeenl in the body fo be 
tested and permits det nite’y establiching the plane, 
nn and eract numerwal calue of the centrifugal 
roupie of the budy. 
pics to the actual practuee of balancing, toacther 
with explanation of working methods, are queen in 
the arts le, 


Apple ations of these prrine to 


In thie paper is deseribed a machine that [ devised to 
correct the condition of dynamic unbalance, The descrip- 
100 8 preeded by an explanation of the phenomenon 
of dynamic unbalance, made as elementary as possibie by 
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FIG. 1, CENTRIPUGAL COUPLE IN 
STATICALLY BALANCE] Bolly 
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marfuny excluding all references to products of inertia, 
homental elipaods, free and forced os hitions, ete. 
The subject of dynamic balance is net an invelved one, 
oh [ feel it is tame for it ty be placed on a purely rational 
ee 

The balancing of rex Iprem ating partes is purely a matter 
uf calculations and of designs but the bacamerig of rotate 
NZ parts, aside from the design. is a matter of trial and 
adjustment, because of Ith accidental nature. 

In a theoreticalls perfect rotating body, svmimet sri al 
and made of hotnoveneous material, there cannot be any 
“Ustion of running balance such a condition weuld be 
Understood as atnattier of course. But we know that in 
prac Hee Nearly all bodies rotating at hich speeds shew a 
Certain amount Of unbalance, The 
HHences of this unbalance are vibrations in automelales 
and turbines: defective commutation mn electrical machine 
ery undue Wear and stoun oon bearinus: defective prod- 
Nets in the cases of grinding disks for steel balls, wood. 
working machinery, ete. 

As Is Well known to all, an unbalanced condition of a 
mtating body may be due te two distinet causes - lack of 
stauc balance and lack of dynamic balance. 


See 
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FIZOATING- BEARING 
PRINCTETE 


By static balance is understood the condition when th, 
center of mass of the body lies somewhere on the axis of 
rotation, Such a condition is easily obtained on one of 
the static balancing machines of the knife-edge or of the 
roller type. In order to place the body into static balance, 
its sulicient to drill one hole or to add one weight, al- 
though either of these might be split up into one or more 
components whenever desirable. 

Now, by dynamic balance is understood the condition 
when there is no so-called centrifugal couple in any axial 
vlane. Ina statically balanced body, Fig. 1, a centrifugal 
couple can only be due to fico masses m and non opposite 
kides of the shaft and located ata certain distance c 
avially from each other. Such masses mav be, for in- 
stance, the centers of gravity of corresponding congested 
reyions, At anv rate, in view of the static balance (1) 
such masses must be in some axial plane, and (2) the 
products of each masa and its respective distance from: 
the avis of rotation muat be equal. 

Such a couple is in general numerically equal to a 
certain coefhaent multiplied by radius times weight times 
arin] distance—that is, equal to & m rc, where & involve: 
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COUPLE COUNTERACT- 
ING CENTRIFUGAL COUPLE 
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the speed as well as other numerical constants, Now we 
shall choose the unit of speed in such a manner that & 
can be made equal to unity, so that the centrifugal couple 
is equal to mo reorn Ree (since mr = nk). 

Since the effect of a couple can only be counteracted by 
that of another couple, it will be seen that any effort. to 
balance etch a bedyv asin Fig. 1 by adding one weight 
or drilling one hole cannot fail to make matters worse. 
Suchaimethed net only does net take care of the centrifu- 
pal couple, but also distorts the static balance, 

Itwcons te bea “natural feeling” that the way to cor- 
rect unbalance is to drill a hele at the “high spot” —the 
port where the marking tool touches the bods. Indeed, it 
are that Various devices have been designed and are 
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now on the market precisely for marking such 
epots, after W hichy juedlietons removal of metal Is supposed 
te secure the desired condition of balance, Phese devices 
‘doupon the so-called floating-hearing principle 
Bie 2 that is. are provided with bearings vielding in 
the horizontal plane to emphasize the running of the bods 
out of true, Of course, all such devices can only Set 
to indicate that the beds is out of balance ; thev can give 
nather the true avial plane of the disturbing centrifugal 
couple nor the nnmerical value of it. Also, drilling mn 
just been seen, cannot secure dvnatmic 
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any one place, as has 
balance, but can only distort the static balance. 
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It appears likewise that an attempt has been made to 
balance round disks, wheels, pulleys, etc., by pivoting them 
on one point and by marking the “high side.” It is ex- 
tremely difficult to ascertain just what is the underlying 
idea of such apparatus, as rotation of bodies on a fixed 
axis and rotation about a fixed point are two en- 
tirely separate chapters of dynamics, the latter much 
more difficult than the former; and the deductions 
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A rigid horizontal beam, such as a lathe bed, Fig. 4, 
is hinged at one end and supported by a spring at the 
cther. The body to be tested, already in perfect static 
balance, is rotatably supported on the beam. If dynamic- 
ally unbalanced, the body will, when rotated, cause the 
beam to vibrate in a vertical plane, with a period of oscil- 
lation equal to the period of rotation of the body. In other 
words, if the speed of the unbalanced body is, say, 315 
r.p.m., the beam will vibrate at the rate 
of 315 complete oscillations per minute, 
quite regardless of the characteristics 
of the spring (except possibly at the 
very beginning of motion). Now im- 
azine a second body, exactly similar 
in every respect to the first, also in per- 
fect static balance, but dynamically un- 
balanced to precisely the same extent as 
the first body, temporarily associated 
with the same beam, say suspended un- 
der it. If these two bodies are oppo- 
sitely located as to balance and run 
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FIGS. 4 TO 6. PRINCIPLES AND CONSTRUCTION OF DYNAMIC BALANCING 
MACHINE AND SETTING OF BARS FOR AN UNBALANCED FAN 


precisely at the same speed (synchron- 
ously), then the unbalancing or dis- 
turbing couples will cancel out and the 
beam will have no tendency to vibrate, 
no matter how badly unbalanced indi- 


Fig. 4—Principle of dynamic pare nen mecune. ir So conetuction of 
c unbalance in special fan 


squirrel cage. Fig. 6—Dynam 


of one apply in no way to the other. The same 
remark applies to the method consisting of rotating a 
body suspended on a flexible shaft (wire rope) and ob- 
serving the high spots in this manner. All such attempts 
to ascertain the dynamic unbalance are perfectly irra- 
tional. 

What it is absolutely necessary to know in a statically 
balanced body is: (a) The exact location of the axial 
plane of the disturbing centrifugal 
couple; (b) the exact numerical value 
of the disturbing couple; (c) the sign 
of the couple—that is, the direction 
of the vector representing the couple. 
Indeed, with the axial plane of the 
disturbing couple known, attention 
can be limited to that plane; and 
what is done on one side of the shaft 
will be repeated on the other side so 
as to preserve the static balance. Fur- 
thermore, with the numerical value 
of the couple m rc, Fig. 3, known, all 
that has to be done to secure dynamic 
balance is to introduce an opposing 
couple a l e of the same magnitude. 
Of course, this counteracting couple 
can be introduced in a variety of 
wavs, small holes drilled on a large 
radius and far apart axially being 
equivalent to larger holes located on smaller radii and 
nearer to each other axially. 

Tt will be seen from the foregoing that a machine to 
deserve the name of dynamic balancing machine abso- 
lutely must indicate the plane of unbalance as well as the 
numerical value and sign of the unbalancing couple. I 
claim to have produced such a machine, of which the 
following is a brief description: 


FIG. 7. 


vidually are the two bodies. This is 
the fundamental principle of the ma- 
chine—to determine unbalance by de- 
termining the unbalance necessary to neutralize its effect. 
In the actual machine, instead of the second body being 
an exact image of the original unbalanced body it is a 
so-called squirrel cage, and this is rotated in unison with 
the article to be tested. The cage, Fig. 5, consists of two 
or more circular disks, carrying an even number of rods 
(usually six or eight) arranged slidably in the disks. The 
rods are accurately made, and their common weight is 
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known; therefore. anv displacement of one of the rods 
with respect to the one exactly opposite will not affect the 
static balance, originally perfect, of the cage, but will 
introduce a certain centrifugal couple, according to the 
relative displacement or added distance. 

For instance, suppose that the unbalanced body is a 
special fan, Fig. 6, and that the unbalance is due to two 
excess weights, grossly exaggerated in the figure. This 
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woonss tin acentrfagal couple; and te counteract it, 
tease will have to be putinte aostate of unbalance, 
a stown by thee recative dispiacement of the rods anel sa] 
reamed tv the added distance. 

‘Tous the cage has means for indicating the evact 
areantof unbatance which has been putinto it in order 
te reproduce with the opposite sim the exact Wer Lanmee 
For istanee, the displaces 
mentor added distance of PJ ins imay represent) (for a 
wrtain npc a couple of, say, 1200 oz.-in, The plane 
of unbalance as eden established by the location of the 
two rods, the moving of which into a new pesition stops 


of the artule being tested 


the vibrations and the value of the couple as immediately 
sven by the adder! «listaunee. 

It should be Clearly understoed that the centrifugal 
coupde due to the body acts upon the beam on a simpee hare 
monic manner- that de, aeverding to the law of sines -but 
«odoes the effect of the balancing cave. In other words, 
when the avzal pane of utsasiner ds vertual, the effect 
of unbalance on the hinged beam ia the greatest, as also 
ts the effect of the corre ting element, the «age, 

When the plane of unbalance is horizental, that of the 
wrrecting element is dinewise herivental, since the cage 
and the body rotate in unisen and neither isin any manner 
felt by the beam, which does not respond vierdy te ams 
but vertical efforta or the vertical compenenta of other 
couples, 

So far as the epring, Fig. §o is concerned, its object in to 
intensify the ampiitude of the vibrations, althoush an 
unbalanced bendy will alwaya caine thre while inal to Vi- 
brate with a freqieney corresponelnige ta: the ape of the 
body (on this principle is based the: 
tachometer). 

However, there is an additional advantage in the use of 


oe anown vibrating 


the SPriNng, As It te was [morse diode ter meee t the chara tere 


meee op BS 5 


Ip —— > First oce if static 


L__Do not use external rims for atatic balance. 8 


PIG. 90 DIRECTIONS Fok BALANCING BLOWER 
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istics of this so that, under its load, its free period of osc:] 
lation will correspond exactly to the rate at which it) 
desired to run the test. Such a synchronism has a larg: 
magnifving effect, so that even a slight unbalance result: 
ina considerable amplitude of oscillation. The natur.! 
period of oscillation of the spring is calculated from 


T =2eV Mg 


where 
T  — Period in sec. of one complete (double) oscil- 
lation: 
Mo. Maes Iw which the spring is actually loaded ; 


Ug — Unit detleetion, feet per pound of load; 
ew Sle. 

The details of construction of the cage would not. be 
of any material interest in the present discussion, but the 
main feature is that the reds can be adjusted axially 
while the cage is in retation, the speed of the cage never 
beone bizher than 00 rp.m. or se, 

With regard to the proper speed at which to balance a 
lewd, TP submit the following considerations: Unless the 


| 


FIG. 10 SPECIAL CASES OF CORRECTING COUPLE 


lends qtalf as elastic or is mounted on a flimay shaft, the 
teels balanced at any speed will run troe at any other 
epee. If the shaft is net streng enough, no balancing 
machine ean make it stronger. [f the windings of a rotor 
wek to find their places under a certain speed and tem- 
they should be allowed to do so, after which 


perature, 7 ) 
In the high-spot method, in which 


balancing can be done. 
anmuth (commonly known ar lag or lead ) depends upon 
the specd tteedf, its of course of considerable mmportance 
to wateh the speed > but in the rational method here pro- 
posed the best speed ts determined only by the characterts- 
tusof the ~pring, big. 1. 

Fie. ¢ illustrates a dvnamic balancing machine for 
testing automobile erankshafts prev 1ously placed In per- 
tect static balance. ‘The information furnished by the 
machine as simply the relative displacement. (added dis- 
mirs of rods of the squirrel cage. 
~pectally prepared tables, similar 
te the one shown an Fie. S. the eperator can rik ov 
readily the directions as) te hew to remove 
acertarn amount of metal from one of the eranks and lev 
to drill the flange inorder to secure perfect dynam 


taneu) of one of the | 
Rv referring to a set of 


Necessary 


lalamee. | | | 

five, & shows a@ machine for balancing special blowers. 
Tf ail suedi fate are of the same size, the directions wul 
very east form shown in Fig. 10. There 


jee raven an the 
e instructions, 


ain be ne ambiguity mn carrying out th 
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It is not necessary to dwell on the extreme importance 
of testing a body for unbalance in its natural position 
and upon its own bearings. This machine in its very con- 
ception is adapted for testing under such conditions. 
The shaft in Fig. 7 is being tested in its own crank case. 

The importance of static balance cannot be over-esti- 
mated. Fortunately, such a condition can be readily 
secured. Theoretically, one pair of rods in the squirrel 
cage, Fig. 5, of the machine would suffice, since the rela- 
tive position of the rods to the body being tested can be 
altered readily through the transmission (chain drive 
shown in Fig. +). For convenience, however, it is best to 
have three or four pairs of rods, and even then it is some- 
times necessary to change the angular position of the cage 
so that the balancing can be done by one pair of rods 
and not two, as often happens at the beginning of a test. 

Fig. 10 illustrates a somewhat special case. Here the 
correcting couple ¢ d, numerically equal to the disturbing 
couple a b, has been introduced for some local reason in 
the manner shown; that is, the action of the correcting 
couple seems to be in a region rather remote from that of 
the disturbing couple. This simply means that the two 
actions will neutralize through (and within) the body. 
Even in such an extreme case, however, the supports or 
foundations of such an apparatus will be found to expe- 
rience no vibratory effect. 


Some of the Troubles of a 
Small-Shop Foreman 


By H. E. BILuLtTon 


I have been trying for nine years to get a clock in 
my department and have just got one. We have a good 
many short jobs that have to be charged up, and it is 
essential to know the time spent on them. There is a 
clock on a stack four or five hundred feet away. When 
it snows or there is a fog, I have to guess at the time. 
When the sun hits this clock from a certain angle, we 
cannot see the face for about two hours, owing to the 
reflection, which is so strong that we are obliged to have 
shades on the northwest windows. For these reasons 
there has been time enough lost to buy a carload of 
clocks. It seems strange that a company cannot see these 
little things and their importance. 

I have a lot of old men working for me. I inter- 
ceded for one—the fellow who wears ten-cent eveglasses 
end had him promoted to take charge of the time clocks. 
This makes a good job for an old man, and he feels that 
he is monarch of all he surveys. 

Most of my men have left and gone into shops where 
they are working eight or nine hours a day, and they 
ure making as much, if not more, money. About the 
only help 1 can keep consists of apprentice boys (who 
are under contract) and old men. T try to get along 
this way; but it looks as if we should have to reduce 
our working hours to get some good men, and the quicker 
the company wakes up to this fact the better. On Sat- 
urday we start work at 6 a.m.; and you can’t get young 
men to go to work at this unreasonable hour, when they 
can start work in some other shop at 7 a.m. with just 
as much pay. 

But we are having other troubles. Last month a 
customer sent in a brass model pattern and wanted a 
dozen castings made, so that he could make his jigs. 
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We sent the castings; he reported that they were all 
right and ordered us to go ahead and make up full gates 
of them, which we did, and sent him several thousand 
pounds of castings. 

What a call-down we got from that customer! It 
seems that he used the first dozen castings, made from 
the model, to make his jigs by; we used the same models 
to get our brass pattern castings from, which made an- 
other shrinkage, and of course the castings came too 
short. When they came out of his jigs, the holes looked 
as if they were made by one who had freely imbibed. 

Of course, they tried to put it up to the pattern de- 
partment, but it has a boss who is not asleep on his 
job. He came back and said that he did not know any- 
thing about their making a dozen castings from the model, 
so that the customer could make his jig. 

He said any d— f— that knew anything at all about 
the foundry business should have informed his depart- 
ment that there had been castings made from this model 
to make jigs by. If he had known this, he would have 
made proper allowance for shrinkage ; and besides he asked 
the assistant superintendent if it was all right to use 
this model for patterns, and he said it was. 

What can we expect if assistants with no mechanical 
ability are put in charge? They cause all kinds of 
trouble and losses, not only for the company that em- 
ploys them, but for the customer as well, and every me- 
chanic gets disgusted with them and eventually leaves. 
Then the company wonders why. 

3B 


Wanted--Data on Cylinder and 
Piston Grinding 


By A. D. Marcorre 


While having had considerable experience in building 
gasoline engines, I have been puzzled at various times 
by finding cylinders out of round, which I attribute to 
the action of the metal in the cylinder and possibly 
somewhat to the vibration of the machines employed. - 

I should like to hear from experienced brother me- 
chanics who have had these troubles and have overcome 
them by grinding the cylinders after they are bored and 
reasoned. Is it possible to arrange a motor-driven grinder 
on a horizontal boring-mill bar and grind cylinders of 
this kind after they are bored ? 

I am also interested in getting opinions as to the prac- 
tical allowance for piston play in gas-engine cylinders. 
In other words, how much smaller should the piston be 
made than the cylinder for best results, when both cyl- 
inders and pistons have been ground true? 

[We are publishing the foregoing request for informa- 
tion in the hope that it may bring out some helpful and 
interesting experience on the subject of cylinder grind- 
ing.—Editor. ] 

R 
Ground Asbestos and Oil for 


Babbitting Putty 


Anyone having much babbitting to do knows what 
trouble it is to keep the clay of the right consistency for 
“mudding up” when pouring. The use of ground asbestos 
mixed with engine oil is reported by J. M. Ericson to 
give fine results. It never gets hard and is always ready 
for use. 
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Principles and Practice of 
Dynamic Balance 


COMMENTS AND Discussions 


SYNOPSIS—A number of comments and dis- 
cuenons on NV. W., Akimoff's paper on “Dynamic 
Ralancing,” given al the spring meeting of the 
American Society of Mechanical Engineers. The 
norelly of hus machine and methods is recognized 
and appreciated, although not all who offered dia- 
cussion agree thal it ts first necessary to secure 
static balance when puffing @ machine part in 
dynamic balance. 


ss sessrenesessstensse> 


[On page 857 is reprinted a paperon Prin Iples and 
Practice of Dynamic Balance,” presented at the spring 
meeting of the American Society of Mechanical Engineers 
by N.W. Akimoff. There was considerable discussion of 
this important engineering and shop subject. Most. of 
these comments have been gathered together here, with 
~me condensation because of the limitations of space. 

A discussion by F. A. Halsey, treating of the lag of 
unbalanced revolving bodies, = not eluded, for this 
subject was carefully gone into in the Amencan Machin- 
ut, Vol. 41, p. 1150. —Editor. | 
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The Two Classes of Balancing 
Machines 


By F. Hyagays 

Mr. Akimoff's Daper will not fall to grouse profound in- 
serest in the CNagineering profession both on account of tne 
simple and clear manner of presentation and the ingenious 
Machine it discloses In addition to the detrimental effects 
of an unbalanced rotating bods as enumerated in Mr Aki- 
mots paper, loss of power should be mentioned in causing 
and maintaining vibrations of the structure supporting the 
body. 

This has been demonatrated by BRommerfeld ("Zeltechrift 
des Vereins deutscher Inwenteure,” 1902) in his experiments 
With a small electric motor that carried on itm mhaft an 
fccentric weight Placing the motor ona table, it was found 
that at 310 rpm. the table began lo execute horizontal vibra- 
‘ona In an endeavor to increase the motor apeed the volt- 
age impressed on the armature was rained it was foun. 
however, that the voltage could be considerably increased 
without causing any increase in the apeed of the motor, and 
the Increased POWEr Conmumption was absorbed in main- 
taining the Vibrations of the table Under perfect balance of 
® body rotating free around a horlzontal aie, for inatance, 
is Understood the condition when there te ne benring pressure, 
fave that due to ita Welmht, If it were possible therefore ta 
Measure directly the bearing Presaure and ttm Blrection rela- 
tive to the body, we should have the Stinpleat form of a 
balancing machine anid should Wirectl, be in a position to 
determine the corrections necessary to bring about perfect 
balance. Unfortunately, direct forcem is 
Farely poasible. 

All balancing machines perve, as a rule. to bring about a 
dynamic balance after the body hina first been ataticalls bal- 
anced. This ta not due to any Imponrmibihits to determine the 
Corrective means for atatic an well aw dynamic balance simul- 
taneously On one Hiowever, the 


Speaauretnent of 


and the aame machine prob. 


H 

rea is Conalderably simplified if static balaree In first aecured, 
ae In m body so balanced the resultant of the centrifugal 
orces to which its particles are Bubjyect is a couple only, in- 


nats of a couple and & force, as in a bedy entorely un- 
val In order to detect the plane and magnitude of 
ae aes the machine muat be arrareed wo that the couple 
ae anifest iteelf in mot on of some sort. Inctdentally then 

yNamic balancing machine affords a plain demonatration 


of what a rotating body only statically balanced may cause 
when the conditions are favorable. 

Considering the balancing machines of the vibrating type 
more in particular. we can broadly divide them into two 
classes: First, machines in which the vibrations excited by 
the centrifugal couple are directly employed to determine its 
plane of action, as is the case with nearly all balancing ma- 
chines existing heretofore (see also the description of the 
Lavackzeck machine in the “Journal” of the American So- 
clety of Mechanical Engineers, March, 1916, page 268): sec- 
ond, machines in which the vibrations are merely employed 
to Indicate lack of balance. of which class Mr. Akimoffs ma- 
chine is to date the sole representative. 

Referring to the first-mentioned Class, the position of the 
Plane of unbalance in always determined by observing the 
position of the body at the instant of maximum amplitude of 
the oacillationn, When the body is rotated at a sufficiently 
low speed, so that the period of rotation ts very large as 
compared with the period of free vibration of the system, the 
oscillations of the machine will be in phase with the exciting 
forces and it would be simple to determine accurately the 
plane and even the magnitude of the centrifugal couple. A 
machine #0 arranged would, however, not be sensitive enough 
for the purpose. On the other hand, when the body is rotated 
at a speed at which the period of free vibration of the system 
{9 no longer negligible as compared with the period of rota- 
tion, there is a phase of difference, due to mechanical fric- 
tion and damping forces, between exciting forces and oacilla- 
tions. As the amount of this phase difference is uncertain. 
the plane of unbalance can only be determined approximately. 
In addition, the oscillations can no longer be employed to 
calculate the magnitude of the centrifugal couple. 

In the Akimoff machine it ts quite immaterial if there is 
phase difference between oncillations and exciting forces. As 
deacribed, an additional couple is introduced, which can be 
so adjusted in phase and magnitude that the vibrations of 
the balancing machine vanish. It affords therefore at once 
the means to determine exactly both the plane and the 
amount of unbalance. Disturbing Influences such as “weak- 
ness" of the shaft of the rotating body can practically be 
wholly eliminated by selecting a spring of a flexibility which 
is large as compared with that of the shaft. In other worda, 
by the proper selection of the spring the speed of rotation 
of the balancing machine can be made sufficiently low so 
that the transverse vibrations which the centrifugal couple 
tenda to set up in the shaft of the rotating body will be 
practically of no effect on the beam of the balancing ma- 
chine. 

Looking at it from an angle, it must be conceded that Mr. 
Akimoff has found a complete and practical solution of the 
preblem, and with the advent of a machine with which a 
perfect balance can be obtained easily and accurately there 
sheuld be no reason why a perfect balance should not be- 
come a atandard requirement for nearly all classes of rotat- 


ing machinery. 


Vertical and Horizontal 
Balancing Machines 


By Jousn Ripper. 


A good deal has bern aaid and written on the dynamic 
balancing of machine parts, and therefore it is not an easy 
thing to add new matter to the subject. Dynamic balancing 
has of course been practiced whenever it has been necessary 
to do eo: and while the old-time miller probably did not call 
hia action by that name when he balanced a millatone, It was, 
nevertheless, the proper term for what he did. The man 
that could do thla work was considered of importance. 

The balancing of millatonen was no doubt one of the 
earliest: problema of dxsnamic balancing, and of outa si 
laws governing the work were the same then as a’ are ® 
the present time. only within recent: years has aru 
ject received the attention that it merits. The reason for 
find when we notice the steadily increasing 
rpeeds employed ino mudern machinery, such as steam tur- 
bines, gas engines, woodworking machinery, etc. 


tin not hard to 
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FIGS. 1 AND*2. 


The subject of dynamic balancing is at the present time a 
thing uppermost in the mind of the manufacturer of high- 
speed machinery, and it must be said that a great deal of 
ingenuity has been shown in dealing with the question, such 
as the introduction of specially designed machines for the 
purpose and also a better understanding of the underlying 
principles governing the operation. 

The introduction of specially designed machines with 
which to give parts a dynamic balance was caused more by a 
desire to cheapen the operation of balancing than by the 
expectation of producing a better balance than it was pos- 
sible to get when balancing the rotor in its own bearings— 
that is, in the machine of which it is a part. While unques- 
tionably the latter method produces as good results as can 
be obtained by any other method, it is not the most economi- 
cal way to do the work, especially when production require- 
ments call for the rotor to be ready for operation when the 
other parts of the machine are finished. 

The use of balancing machines has now become universal, 
and the results are generally satisfactory, both as regards 
the quality of work produced and in the matter of economy. 
It becomes simply a matter of selecting the type of machine 
deemed most suitable for the particular kind of work to be 
done, and more especially depending on the degree of per- 
fection to which the rotor should be balanced. 

To me, it appears as though the present-day balancing 
machines can be divided into two distinct classes: First, that 
which carries the rotor in a vertical position suspended from 
an overhead drive by means of a cable or a flexible shaft; 
and, second, the class which carries the rotor in a horizontal 
position, running in either ordinary bearings or on rollers 
carried in suitable holders that can rock against springs or 
buffers of some description—in other words, bearings that 
possess some degree of flexibility. 
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TWO FORMS OF VERTICAL DYNAMIC BALANCING MACHINES 


My experience is that the vertical type of balancing ma- 
chine gives the most nearly perfect balance, owing, no doubt, 
to the fact that there are no bearings to influence the run- 
ning of the rotor; also, since the rotor is suspended, it can 
run out and show the amount “out” much more easily and to 
@& greater degree than if supported in bearings. The cost of 
balancing in the vertical-type machine is, at least for heavy 
work, somewhat greater than that of balancing in a hori- 
zontal machine, partly on account of attaching the work to be 
balanced to the machine. 

Another reason is that the machine is so much more sensi- 
tlve than one of the horizontal type that the very balancing 
operation becomes somewhat more delicate, and it no doubt 
often is the case that the refinement obtainable on a vertical 
balancing machine is not needed for some kinds of work. 
In such cases it is proper to use the horizontal type of ma- 
chine; but one thing should be remembered, and that is that 
when it is desired to balance a rotor the service speed of 
which is somewhere near its critical speed it is much easier 
to do the balancing in the vertical machine than in a ma- 
chine of the horizontal type. 

It is my opinion that, in order to give a body a perfect 
dynamic balance, it is necessary to do this at a speed at 
least equal to the maximum speed at which it is to be oper- 
ated in actual service, as it Is quite possible to have an ap- 
parently perfect dynamic balance at one speed and then 
find that the balance is imperfect at higher speeds. Whereas, 
if a body is in perfect balance at its highest speed, it will 
also prove to be in perfect balance at all lower speeds. 

I also wish to say that it is a useless and wasteful prac- 
tice, except in a very few specific cases, to give a body a 
static balance if a dynamic balance is to be finally produced. 

Figs. 1 to 4 show machines used by the General Electric 
Co. for obtaining dynamic balance of electric-machine parts. 


FIGS 3 AND 4. 


TWO FORMS OF HORIZONTAL DYNAMIC BALANCING MACHINES 
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Balancing Practice of the West- 
inghouse Companies 


By Frascis HopuKkixsos 


Mr Akimoff describes a device of a very ingenious char- 
icter for dynamically balancing rotating bodies It seems to 
me, however, that it is open to the objection that the mem- 
ber to be dynamically balanced must be put in perfect static 
balance before being balanced hy the means described. This 
in the case of heavy revolving bodies is quite dificult and ia 
not to be satiafactorily attained by the usual method of 
rolling the body on ways or the like. Therefore, it seems to 
me that a machine to do dynamic balancing should by its 
meana render poesible the elimination of errurs in static 
balance. 

Mr. Akimoff points out that he ia enabled to move the rods 
of his balancing machine axially while the cage ia in rota- 
tlon, but withholda his method for accomplishing this and 
the details of the cage 

It would seem evident that the spring support at one 
end of his frame should have a natural period of oscillation 
equal to the period of revolution of the bedy being bal- 
anced. This, of course, would mean a different spring for 
every different weight of body applied. which would require 
some calculation in advance of doing the work, where there 
is @ great variety of things to be balanced 

Mr. Akimoff speaks very disparagingly of the older method 
of securing dynamic balance--that in running the body at a 
reasonably high speed and marking the shaft and determin- 
ing the “high espots” He save they can anly serve to indl- 
cate that the body ts out of balance As a matter of fact a 
Very well organized system of ad:ting weights may be em- 
ployed that renderes both the atatic and dynamic balancing of 
the body a simple operation. One of the hardahipsa of the 
matter, however, is that the adding of weights or drilling. 
as the case may be. must be done mure or less piecemeal, 
and the time occupled by speeding up and shutting down 
occasions a rather severe loss of time. 

I sald previously that the static balance {a not easily 
obtained. In thie I referred particularly to bedles such an 
revolving flelds of great weimht where to mount these on 
ways giving them a rolling balance, te unsatiafactory bhe- 
cause in spite of the surfaces being hardened and made an 
level aa possible the journals will sink into the wavs to a 
slight degree. so extreme sensitivenesa cannot be obtained, 
because of the fleld having to run up hill 

It has been frequently found in the case of very larae 
felds that an approximate atatec balance may be obtained by 
smearing the bearing aurface and Journals well with a heavy 
cylinder oil, dropping the fleld into the bearings and quickly 
removing the chaina, when the friction would be so low that 
the fleld would respond to an crror in static balance better 
than with the Previously described method of rolling on waya. 
Of course. the feld must not be allowed to stand more than 
a fraction of a minute, or until the ofl flr has been aqueessd 
Out for then, of course, the friction bes ores very material. 

So far an @ateam turbines are concerned, it has not been 
the practice of the company with which Jo am arsnoctated to 
resort to dynamic balancing except in a few extreme cases. 
Turbines generally are comprined’ of a drum or quill to 
which are attached the spindle enda and Journals. This drum 
has secured to it a certain number of dlaks or rings. Gen- 
trally the speed of the drum in low, so that ordinarily statie 
balancing—that ja, rolling toon wave in sufficient Further, 
the disks Or rinks are short in their axlal lencth as com- 
bared with their Miameter, and a careful atathic balancing of 
these is found to be all sult: ient For balancing these disks 
and rings a Special atatic-balancing machine waa devised 
many yeara ago and has been In continual use Inasmuch as 
this Daper Is confined to the eubject of “dynamic balancing” 
Ita description is out of place. A description of it was pub- 
lished tn the “American Machinist.” Vol 35. p 39. IT might 

rther add that with this machine a disk welshing 4.00 of 
5.000 Ib. may be given a static balance within an error of half 
aD ounce. 

1 previously stated that there is on organized avatem 
Svallable for balancing bodies, which Mr Akimoff disparaces 
and which he has Wlustrated in Fig 2 It mas perhaps be of 
Interest to describe thin avatem, although the description te 
rather more of inatruction to a mechanic than technical data 
to our aociety. 
ie bearings being mounted on springs ana de acribed ja not 

ya necessity The bearings ermploved for larwe turbine 
a have enough clearance and ol-fim thickness to pence 
although amplitude of vibration to determine the “high spots, 
am ounerk In building a balan: Ing machine, [ would prefer to 
e bearings on Ssprinws, or their equivalent, but tak- 
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ing care that the natural period of oscillation of the bear- 
Ings and the rotary masses be higher than that of the 
running speed to be employed in balancing. It does not 
matter at what speed the balancing ts done any more than it 
would with the machine Mr. Akimoff described. It is only 
necessary (o run it fast enough so that the vibration due to 
error in the balancing Is well in evidence. It. however, is 
necessary that marks be applied to the shaft. always at the 
same spced, because the angle between the error in the bal- 
ance and the mark on the shaft will vary with different 
speeda it is invariably found that the error in balance will 
be a number of angular degrees behind the mark, this angle 
becoming leas with the speed and greater with more rigid 
shafta. 

Inasmuch as it is the centrifugal couple which is to be 
eliminated and the bodies are of such proportiona—that is, 
Kreat relative axial length—and the balancing at each end 
must be done independently and as in the case of Mr. Aki- 
mofts machine, It Is impossible to eliminate centrifugal 
couples such as he illustrates in Fig. 11. It is found tn prac- 
tice that it is undersirable to work on more than one end at 
a time, and the end should be first selected that is moat out 
of balance, this to be Judged by the degree of eccentricity of 
the path of the shaft rather than in shaking of pedestals, 
bedplates and such. Having marked the shaft at each end. 
a mark is made that may be used for future reference, and 
atemporary weight is added. as Judgment would dictate. some 
degrees behind the mark. When the machine Is again speeded 
up. it may be found that the balance may be better, but the 
position of the mark has changed. If this is so, an addi- 
tional weight should be added or the original weight have its 
angular position moved so as to maintain the mark in its 
ortginal position, continuing the operation, one end or the 
other, whichever has the most eccentric path. This process 
is carried on, and {if the mark is maintained in the original 
position, it will be found finally that a weight added wil! 
throw this mark 180 deg. away from its original position, 
when the weights are then slightly In excess of that required 
for perfect balance, and only require to be alightly reduced. 

By such a means both error in static balance and the 
centrifugal couple are simultancouasly eliminated. Balancing 
frequently haa to be performed in the fleld—when it is suc- 
cesafully carried out in its own bearings and with no know!l- 
edge an to the condition of static balance. Plainly, should 
the marks appear at ench end on opposite sides of the 
shaft and the bedy run with similar eccentricity at each end, 
it would be inferred that the body was in static balance, only 
requiring the correction of the centrifugal couple. 

Generally speaking, it is the practice of the Westing- 
house companies to employ this method for all larger revolv- 
ing fields, an well as for the occasional time when a turbine 
rotor may need dynamic balancing because some element of 
it ts, due to some error, out of atatic balance. 


Slow-Speed Test Is Not 
Conclusive 


By BE... Lorine 


T would define a body as dynamically balanced when its 
ueconatrained axia of rotation ts concentric with its journals. 
The method proposed aseumen perfect: atatic balance, but 
dvnamic-balance conditions are far more aensaitive, because 
a slight atatic unbalance im greatly magnified at high speed. 
I do not agree that static balance ia easily obtained; on the 
contrary, unbalance alwayes persists to some degree and must 
be provided for In the dynamic-balancing operation. <A body 
(snamically unbalanced does not usually show high spots 
diametrically opposite at the two ends, as it would if a simple 

uple were acting. 
~ ke wire-rope suspension {is not irrational It supports 
the shaft with far less constraint than any rigid bearing. 
transforms ao “risid: shaft’ construction to flexible shaft 
conditions and leaver the rotating body more nearly free to 

ite own principal axle in space. 

ae proviaion ia made for attaching balancing welghts 
In two well-neparated planes between the bearings of a pei 
benring shaft, i is poasible to determine the position aie 
amount of added weight required In the HERES plane to eac 
hearing in not more than three “shots.” and with eel in- 
formation for each balancing plane the proper weight an ai 
sition for each plane to clear ean bearings simultaneously 

, ound by a simple calculation. 
mae jee -speed test Is by no means conclusive. <A nets bs 
Avnamie balance at 499 rpm may be dangerously far ce 
balance at 3.090 rpm.; when corrected for 400 r.p.m. 
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safer than when only statically balanced, but its balance is 
never fully proved at less than its full speed. 

1 would be interested to know how the correct plane of 
displaced rods is picked out from the behavior of the beam 
and the rotating body. Is it by a definite rule or by selec- 
tion and trial? 


Early Attempts at Obtaining 
Dynamic Balance 
By H. P. Fairr1eutp 


While the question of running balance is yet much dis- 
cussed, commercially considered it would seem to be fairly 
solved, The necessity of providing some means for indicat- 
ing a running balance I belleve to have arisen first in the 
cases of the cutter heads of woodworking machines and in 
machines used for threshing grain. In these machines when 
placed upon the market a generation or two ago the cylinders 
upon which the knives or cutters were mounted in the wood- 
planing machines were given a considerable rotative speed. 
This was also true in the case of the threshing machine, 
where the teeth that beat the grain from the straw were at- 
tached to a cylindrical drum which was made to rotate 
rapidly. The first attempt at solving this question, so far 
as I know, was to place the plece to be tested in a pair of 
boxes that were hung by wire, or other flexible connec- 
tions, from the ceiling. The part being tested was then 
rotated at speed, its action noted and indicated by the oper- 
ator, who made the necessary weight changes to give the 
required effect. (In the Norton machine the pendulums are 
inverted.) 

What Mr. Norton has accomplished in his balance-indi- 
cating machine is to attack the problem of balancing rotating 
bodies by treating the subject as a problem of running 
balance only, giving no attention to questions of standing 
balance. It is believed that his machine was the first which 
provided a means by which the workmen could locate the 
exact position of the error of balance. This is accomplished 
by designing and constructing a machine that provides means 
for reversing the directions of rotation, thus eliminating all 
guessing as to the amount of lag in indicating. This prac- 
tically eliminates the question of judgment in operating and 
brings It to that of an exact science, rendering it possible to 
place a rotating body in commercially exact balance if 
the removing of, or adding to, of weight is carefully done. 

Another peculiar feature of this machine over some others 
is that nothing foreign !s mounted upon the body being tested, 
thus confining the test to the piece itself. Also with this 
machine the critical speed for the plece can be noted as the 
exact speed at which the high spot passes from the heavy to 
the light side. [The Norton machine was fully described in 
the “American Machinist,” Vol. 32, p. 1023.) 

It may be well to take note of several practical points 
that have been well proved in practice: 

A. That while a body placed tn static balance may be de- 
cidedly out of running balance, one that is placed in run- 
ning balance must also be in static balance. 

B. Exact symmetry of form must not be taken to mean 
that the machine part is jin running balance. 

C. A machine part put In running balance at any speed is 
certainly in running balance at any other speed, if it is not 
distorted from its true axial conditions. 

This fact renders it possible, therefore, to rotate the 
part which is being tested at any speed desired that does 
not distort or spring it. 

It will be admitted, I think, by all users of speed ma- 
chinery that all rotating parts should be placed in exact run- 
ning balance if the machine is to perform its functions 
quietly. 


Two Pertinent Questions 


By T. A. Bryson 


Mr. Akimoff explains that it is extremely diffieult to as- 
certain the underlying idea of apparatus In which the axis 
of the body is pivoted at one point and that the dynamics of 
the case Is much more difficult of solution than that of a body 
having a fixed axis. Is not the action of the device shown 
similar to the former case, since all axial motions of the 
body are transmitted to the hinged frame? 

It would seem that much might be gained by providing 
for close adjustment of the axial plane of the balancing 
weights while the cage is in rotation, thus performing both 
operations without stopping to change the angular position of 
the eage. Is the chain and gear drive free from vibrations 
that would affect the results? 
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Straightening a Long Screw 
By D. A. HAMPSON 


A special 3-in. screw that had been bent in transit was 
brought in to be straightened. As the threaded part was 
20 ft. long and the truth of the work must be undoubted, 
it was no usual job. The bend was ascertained to be a 
decided “kink” not far from the middle. 

The first step, after definitely locating the bend, was 
to lay the screw in a V-block on a long planer, with the 
bend right in the block and the screw in the position shown 
exaggerated by the dotted lines. Clamps were put on each 
side of the block and the screw drawn down until the 
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STRAIGHTENING A LONG SCREW 


bend was in the opposite direction. Dents and bruises 
on the thread could not be tolerated, so leather liners 
were used in the block and under the clamps. 

Springing the screw to line was not attempted. It 
was sprung beyond straight while the metal at the bend 
was swelled enough by peening to give a set to the screw. 
No peening was done on the face of the screw, but a con- 
cave-faced tool was made that could be used on the bottom 
of the threads. Three or four trials were made before a 
perfect job was secured, but it was done very easily and 
proved much less formidable than it first appeared. 
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The Group Insurance Plan 


In adopting the group insurance plan to cover its em- 
plovees the president of the Chain Belt Co., Milwaukee, 


Wis., made the following statement: 

In order to show our appreciation of loyal and effictent 
service, I have been Instructed by the board of directors to 
announce that the Chain Belt Co. has contracted with the 
Equitable Life Assurance Society to insure the lives of those 
between the ages of 21 and 65 who have been in our employ 
continuously for one year or more on Apr. 20, 1916, for the 
sum of $500 each and those who had been in our employ con- 
tinuously for two years on Apr. 20, 1916, for the sum of $1,000 
each. In the case of the employee who has been with the 
company for one year a substitute certificate for $1,000 will 
be given her or him when the term of continuous employment 
will have reached the two-year period. All new employees over 
21 years of age will receive a certificate for $500 upon com- 
pleting one year's service. In the event of an employee's 
leaving the company’s employ the insurance, of course, expires 
automatically. 

This is term insurance and is given without charge, and 
in the event of death while the policy is in force the bene- 
ficlary named will be paid the amount of the policy by the 
insurance company. It will be issued for the year ending 
Apr. 20, 1917, but it is our intention to renew from year to 
year, unless in the judgment of the board of directors it shall 
prove unsatisfactory or experience suggests amendment. The 
insurance company {fs now preparing the policy and making 
out individual certificates of insurance, which will be deliv- 
ered in a few days. 

The officers of this company are not only interested in you 
and the women and men in our employ, but also in the welfare 
of those dependent upon you and feel that in this manner they 
can show that Interest to be real and substantial. 
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Letters from Practical Men 


Making Accurate Templets 


When the manufacture of shells in’ large quantities 
“mt began in this country, Pohad seme flat templets to 
Inake for gaging the form of shells. At that tune FP owas 
satefied to fit them to a master by using the method 
shown by Mr. Van Deventer on pave 142, Volo 48. But 
when flat vavges bevan to come along in lots of 50 to 
10, T found it tiresome to held them up toward) the 
window in fitting, so made the myc shown in Fig. 1. 

Its an ordinary wooden boy, about 66x9 an, with 
the ends removed. On the rear DT onatled an ordinary tin 
“cht-shade containing an s-cp.electrie diasht. The front 
rid is & pierce of heavy plate ylass, with oiled paper 
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Fig 2. Hand'e for 0' Stones 


MARKING ACCURATE TEMELETS 


lehind it. A ledve runs neross the front, to support the 
master templet. There is a projectina hood out over the 
vlass, formed by Nathne a sheet of emery cloth to the Imo, 
I cut a large Veshaped opening and bored a number of 
holes on each side of the bow, for ventilation, so that 
the electric light would not heat the plate glass or tem- 
plet. The legen brinw three bean ny) te the prrepecr herarhit ane 
angle to meet the line of vision as Posit-at the bench, 
find that Iocan tit ives much more accurately and 
quickly with this me than formerly. . 

Tn finishing hardened yaces Pouse a mumber of Tudia 
il stones, | keep hands aoshallow tii contain a 
kKermeene-soaked felt pad, Oheagsronally weoinee mv orl 
‘tones across this pad keeps them clean ane) freescut ene, 
The flat “Urface of an oil stone will soon wear rented 
or otherwi<e vetooutoof sive. Te restore the that. sur- 


face of the stones, IT sprinkle No. 90 emery and a little 
kerosene on a piece of plate glass and lap the oil stone 
perfectly flat on it. This is the quickest method I know 
of to restore a flat surface and at the same time retain 
the fast cutting quality of an oil stone. 

To make use of short pieces of broken oil stones, I 
use the handle, Fig. 2. It allows me to work up short 
pieces of oil stones that could not conveniently be held 
in the fingers, The hook passes through the knurled han- 
dle and has a lony thread at the end, permitting quite a 
range of adjustment, so that oil stones of various lengths 
may be used. Hersert M. Dar.ina. 
Greentield, Mass, 
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A Center Scraper 


The accompanving illustration shows a center scraper 
that has been found useful in the toolroom where lathe 
arbors are made, the object of the tool being to correct 
and smooth the center in the arbors after they have been 
first drilled and centered in the usual way. 

The center scraper is similar to a lathe center. It 
must be made of a good carbon steel: and before it is 
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A “ENTER SCRAPER 


hardened, a hele must be drilled as shown and a yy-in. 
saw cut put in, After it is hardened, the point 1s 
yround to the angle required. 

When the scraper ix in-use, the pressure causes the 
center to close slightly at the slit and thus makes the 
edaes of the saw slit become cutting edges on either side. 
Wile the cutter is effective for the purpose named, it 
i< not mtended to be used to produce the center com- 
pletely. W. SMITH. 

Birmingham, England. 
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Connecting a Conical Shaft 
End to a Coupling 


Some time ago Bo owas confronted by the following 
probleme: ‘The end of a shaft of the design illustrated 
had te be connected to a coupling, As it) was) only 
for an experiment, no alterations on the shaft were al- 
lowed: but the connection had to be made absolutely safe, 
teeauce the machine was required to run alternately in 
each direction, When To asked) for instructions, TP was 
told: CIt is only temporary; fasten it any old way; 
eTuedtan, if von like, ete.” 
: The ie \ pensive construction illustrated was the 
outcome, The sleeve Ais made of machine steel. 
Ac hele is drilled crosswise and enlarged, as shown, ‘The 
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CONNECTING A CONICAL SHAFT END TO A COUPLING 


piece has a good bearing in it and is self-adjusting, 
as it has the same radius as the opening in A. The nut 
N will, when screwed backward, pull the sleeve off, thus 
serving a double purpose. 
All the pieces were casehardened and formed a very 
solid, easily exchangeable connection. S. Kopscu. 
Plainfield, N. J. 


Lifting Device for High- 
Explosive Shells 


The illustration shows a lifting device for use on high- 
explosive shells that have the nose end open. The con- 
struction of this contrivance and the method of using it 
are as follows: 

The part A is a steel ring welded into the eye of part 
B. This ring goes over the crane hook. The part C is 
of a very tough grade of bronze, cast 
in one piece. It is machined on the 
outside, then split with a 14-in. saw 
and milled after the slot that receives 
part B has been split. The reason 
that this piece is made of bronze is 
to prevent any marring of the threads 
in the nose end of the shell. If this 
device is used on shells before tap- 
ping, the part C could just as well be 
made of steel, assuring a much longer 
life. Part D consists of two pieces of 
cold-rolled steel, fastened on the sides 
of part C so as to keep the loose pieces 
from dropping off when‘ the device is 
outside of the shell. The screws that 
hold these pieces on should bottom, so 
as to leave part C free to move. In 
putting this device into the shell the 
part C is held up against the eye on 
part B until the shoulder on part C 
rests on the shell. When the crane 
starts to lift, part C is caused to ex- 
pand on the inside of the shell by the 
action of the taper on part B. The heavier the load the 
tighter the device will hold. 

This device can be used for picking up shells from a 
horizontal position as well as from a vertical position. 
If it is desired to pick up more than one shell at a time, 
all that is necessary is to splice a cable in part A, making 
each cable + in. longer than the preceding one. Having 
these cables of Gifferent lengths allows the hooker-on 
time enough to adjust the device, using the shortest 
cable before the next one begins to lift. In setting the 
shells down, the operator will have time enough to steady 
the shell on the longest cable before the others touch the 
floor. 


LIFTING DEVICE 
FOR EXPLOSIVE 
SHELLS 


AMERICAN MACHINIST 


Vol. 44, No. 20 


In removing this device lift part C up against the eye 
of part B, in this manner removing the whole thing 
from the shell. Making a hitch with this device (lifting 
single shells) can be done as quickly as the crane operator 
can reverse the direction of his hook. 

Erie, Penn. ARTHUR A. MERRY. 


mt 
Compound Float for Reamers 


Fig. 1 shows what seems to be a general and serious 
fault of the usual type of floating reamer. The design 
in Fig. 2 is a solution of the problem. In Fig. 3 is 
shown a specimen of work. 

The operations are (1) drill and form-turn, (2) nick 
and turn chamfer at A, (3) ream, (4) cut off. There 
is a “float” of 0.002 in. given the reamer, to compen- 
sate for the inaccuracy of the macline and produce a 
straight hole. The general arrangement is shown in Fig. 
1. Of course, as the reamer enters the drilled hole, it 
simply becomes “cramped” all the more, since the end 
thrust is taken by the driving pin, prohibiting entirely 
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Fig. 3° 
A COMPOUND FLOAT FOR REAMERS 


all float in a direction corresponding with the longi- 
tudinal center line of the pin. The result of floating 
a reamer tap or any other tool in this way is seen at B, 
C and D, Fig. 3. The correction makes a great deal of 
extra work for the internal grinder. Now, Fig. 2 shows 
a method that is simple and far better. This compound 
float is in effect two simple universal joints. 

Suppose the reamer enters the drilled hole 0.0025 in. 
out of line. The reamer A is centered by the drilled 
hole. A free universal float of the reamer in the bush- 
ing B is permitted by the center thrust bearing C and 
the elliptical pin hole, the pin D being used for driving 
only. As the drilled hole is 0.0025 in. out of line, an 
angle is formed between the drilled hole and the center 
bearing C. 

This is where the trouble arises. Now, as the angle 
is produced by the action of the reamer in reaming the 
hole, the second joint becomes a counteracting agent 
and allows the reamer to align itself with the drilled 
hole. F is the main driving pin, and like D is a taper 
drive fit. F is the main center bearing and is removed 
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for grinding by means of the “drift” G, while the sec 
vodary center (is removed by driving through the cen- 
trally drilled hole ff. J is the body of the tool holder 
and is fitted to the machine. J. KB. Muneny. 
Plaintield, N. J. 
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Automatic Punch and Die for 
Tube Drawing 


It may be of interest to some readers of the American 
Machinist to know how four tube-drawing operations 
have been converted into one. The illustration, Fig. 1, 
shows a sectional front view of the tool that I designed 
and built to produce the tubes shown an Fig. 2.0 7 will 


mention only the new features of the device, and tool 


AUTOMATIC 


PUNCH ANT) TSE 
makers familiar with this hinel of werk will need but 
0 few words jn evphination of thas punch and che. 
. The blank, Fig. 2. is inserted in the die nest, as shown 
in Fig. Lh After the first: operation i performed and 
‘tripped from the punch 2, the work will drop ante the 
hole 6 of the shdiny hopper @ Biss $0 The slide is 
*© adjusted that, as soon as the tube falls aff the punch 
~ Into the sliding-hopper hele 6, at ds carried over to the 
next drawing Posttion TO and drawn bv punch 3, and 
© on until threuch 7. 8 and 9, After the tule as fin- 
Ished and pressed) back im the Upper pesition, dt ds aan 
taken by the shding hopper and carried into the knock- 
out hole 13, whenee it falls threueh the chute to a box, 
without beiny touched by hand. The sheling hopper 
Is actuated by keve cid oa aospring (net shown), 
In Fig. 1. A is the die shoe, Ais the pomoh holder 
Plate, B the punch holder and J) the stripper, ‘The pres 
“Ure pad EF carries hneck-out pins te press the work out 
from the. die. Acide from the geide-pin bushings @ and 
P, all other Parts shown are of revular desccu. The 
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stock used was 0,016-in. German silver, and the finished 
tube was J in. in outside diameter and about Ys in. 
lony. 

I have made quite a number of similar dies to draw 
work of this nature, and they worked satisfactorily and 
saved time in combining the operations. 

Bloomfield, No J. CHARLES EIsigr. 
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Balanced Production 


One es~ential of stability, whether of equilibrium, avia- 
tion, central-station power, manufacturing success or di- 
plomacy, is the quality termed balance. In distinctly 
technical and mechanical matters the need for balance is 
casily apparent; it has alxo importance in less tangible 
things. The troubles of management 
are not all directly technical; the 
major portion of them concern com- 
mercial, organizing and human aspects 
of production. Questions of coérdina- 
tion and of allocation of work cause 
troubles of no small order. To meet 
these difficulties requires the faculty of 
generalship, the provision in due time 
of material, avoidance of overlapping, 
economical employment of labor, prece- 
dence of work; and the mental charac- 
teristics needed are special and peculiar. 
A well-balanced works would keep all 
hands busy without delays; would in- 
sure that the foundry provided the 
casting on the instant; would insure 
raw material in regular but sufficient 
increments, always delivered to date; 
would abolish large stocks to save in- 
terest charges; and would be sure of 
all work passing in correct sequence to 
the dispatch floor. These are counsels 
of perfection unattainable in a material 
universe, dependent as they are upon 
promixes and upon matters like 
transport, impossible to regulate. Un- 
fortunately for our peace of mind such 
evstematic perfection does not. exist. 
Promises are unfilled, and delays in 
transit are common. Yet in spite of the relative import- 
ance of the matter we find works where jobs are held up 
for minor details under the control of the executive. The 
difference between fair profit and liquidation is apt to 
rest upon details that are cumulative in their effect. It 
needs vision and insight (to leave out so nontechnical a 
matter as imagination) besides svstem, to insure balance. 

The larger the concern the more difficult it is to avoid 
wastaye, to kev up intensity of production. Delegation 
of authority often leads to contlicting aims between de- 
partments, and coordination is ditheult to secure. In 
a transition stave from single to departmental control 
there isa danger zone to be crossed 5 such a condition af- 
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fords many perplexing problems, . 

The balance between the various arms ip an army 
corps ix not less important than the same factor in the 
equipment and staff of a manufacturing concer, That 
itas possible to employ more men, each a potential source 
of profit, and lose money thereby 1s: commonplace of 
economies: the fact ig perhaps less realized than it might 
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be. On the other hand, permanent overhead charges may 
by reduction of staff and output lead to total loss of 
profit. This second case is more generally realized than 
the first. 

In a human sense, balance is a quality readily appre- 
ciated; the irrational enthusiast, the man who jumps to 
conclusions, is always a danger. Promotions frequently 
lead to discovery of a lack in this direction, and many a 
good man has been spoiled by want of balance. The most 
serious aspect of the matter at the moment is national. 
The entire resources of the country are being unified to 
a single end. We have now one huge enterprise in 
scattered locations. In a large works in normal times 
we realize difficulty (in what is by contrast a domestic 
sense) when material is overdue and delivery dates be- 
hind. The mere thought of 2,500 controlled establish- 
ments to be codrdinated and planned for is one to appall 
and stagger any individual conversant with the troubles 
incidental to the management of 1,000 men. 

So huge a control is intrinsically bound to result in 
lack of economy, in a strictly commercial sense. The 
generalship needed has never been trained to direct work 
on. such a scale, to balance production so widespread. 
To effect commercial economy without wastage under the 
conditions is inconceivable; only the patriotism of an 
entire community could make the scheme workable. 

Few of the many isolated cities stop to ponder upon 
the immensity of the task or are qualified to appreciate 
the difficulties to be faced or the results already achieved. 
There must be overlapping and lack of exact codrdination. 
The size of the job in itself is sufficient to account for 
this, leaving aside forced production and intensity of 
effort. It is only the man experienced in handling a 
big labor force, shouldering the burdens incident thereto, 
who can even begin to appreciate the immensity of an 
entire nation under a single productive control. 

An army in the field is not expected to be a strictly 
commercial affair, earning a percentage upon capital in- 
volved. It cannot be so conducted even upon peace lines; 
wastage is inevitable and allowable. Jikewise, an in- 
dustrial army organized in a time of crisis cannot be 
run like a retail shop. It is production, irrespective 
(more or less) of cost, that is required, and the economy 
or otherwise cannot be estimated until victory is achieved. 
Balance in production is often assumed to be cared for 
by system. In actuality, brains, patience, tact and num- 
erous other intangible questions not directly technical 
enter into the equation. Neglect of a detached viewpoint 
is perhaps one of the surest harbingers of disaster in the 
usual business, . 

Never before in the history of the world has such a 
question of production arisen. The codrdination needed 
to produce balance under existing conditions would tax 
the greatest mind, especially if it be held to strict account- 
ability for economy in a commercial sense. 

' Tooting, S. W., England. A. L. Haas. 
# 
Locking Cam for Jigs 

As applied to jig and fixture design, the cam used as a 
clamp presents some attractive features. It is a very sim- 
ple element and may be strongly made. It is rapid in 
operation and readily understood by unskilled labor. Un- 
fortunately, this type of cam must be designed with an 
angle of rise insuring it against slippage, if the work is 
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to be held securely in place. Very little clamping move- 
ment can be had with this small angle, unless the cam is 
inordinately large. However, if means are provided to 
hold the cam rigidly, almost any movement can be secured. 
Such a cam can be used against rough surfaces and would 
work well on milling fixtures where difficulty is generally 
experienced with the nonlocking cam. 

The cam shown possesses the favorable features men- 
tioned and by a simple movement can be quickly and 
securely locked in the required position. The clamping 


cam C is free to move vertically on the square stud S; 
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A LOCKING CAM FOR JIGS 


and when the handle // is horizontal, it can be rotated 
to any clamping position. When the desired position is 
reached, the handle is elevated, thus clamping the whole 
in place by means of the cam A. Of course, the stud 8 
can be made with an integral head in place of the washer 
and nut, as shown. In many cases where trouble is being 
experienced this cam can be applied without altering the 
fixture. W. Burr BENNETT. 
Bridgeport, Conn. 
on 
Portable Sanitary Drinking 
‘Fountains’ 


Here is how we have solved the sanitary drinking- 
fountain problem. Each man has a bottle or canteen 
and keeps it at his elbow or in a proper receptacle on 
ice, if he prefers ice water. It is somebody’s job to 
keep the bottles filled and in proper condition. A sen- 
sible woman is best for this work—one who will keep 
things as clean as mother used to. This plan saves a 
trip of a mile or so for a drink, and the boys drink more 
water, too, when it is handy. 

Once the cheerful idiot dropped beet juice in his 
bottle, and many an eye looked on that bottle while it 
was red. C. D. MIcHENER. 

Cwur d’Alene, Idaho. 

Bo 

Manufacture of Lathes in Uaited Staten— According to the 
preliminary statement by the Bureau of the Census showing 
the results of the 1914 study of the manufacture of leather in 
the United States, there was a decrease of 19.5 per cent. in the 


number of establishments between 1909 and 1914, but an 
increase of 12.1 per cent. in the value of the products. 
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Discussion of Previous Question 


An Improvised Bending Form 
in a Railway Shop 


After reading the article on page 28% I am prompted 
to show a simple bending form that I recently made for 
a number of hard-rolled bright-quality aluminum sheets. 
These were 12 ft. 6 in. in length, 5 ft. in width, 0.080 
in. in thickness and were for the roof plates of some 
modern all-metal passenger cars. 

The main point in favor of aluminum sheets for car 
construction is lightness. A shet of aluminum 1 ft 
square and 0.072 in. in thickness weighs less than 1 Ib. 
(0.995 Ib.), while steel weighs three times as much. 


IMPROVISED SHEET-METAL BENDING FORM 


This reduction in weiyht becomes of very great 1™m- 
portance, particularly in suburban work, where stoppages 
are frequent. 

In Fig. 1 is shown the contour desired and in Figs. 
2 and 3 the side elevation and plan of the bending form. 
It was our desire to prevent, if possible, any further 
work being done on the sheet after bending. Had. it 
been attempted to shape the sheets by some other method, 
Fuch as with bending roll or over iron bars, the sheets 
would have been hkely to contain many irregularities 
on the eurfaces, This is especially the case with ham- 
Mering, for aluminum sheets will not stand anything 
like the severe treatment that may be given to steel 
theets of the same thickness, When thin metal sheets, 
either of aluminum or steel, are painted for car con- 
struction, it is surprising how small defects are readily 
disernible on the aurface. 

e efficiency of the bending device enabled the work 
to be performed quickly, and exactness of contour was 
obtained without blemish, The cost of this form was 
Yery small. In fact, it paid for itself the first day. 

It Was simply constructed of steel sheets va in. thick. 

ree pieces were required—two pieces for the ends 
and one for the center portion. They were cut to the 
required shape and dimensions, the center piece being 
bent to the contour of the side pieces and secured to 


them by 14-in. cup head bolts. The ends were notched 
and then flanged at right angles on the inside for this 
purpose. The bottom edges were flanged at right angles 
on the outside, for fastening to the wooden floor by 
screws. A piece of wood was fixed to the floor as shown 
at A, Fig. 2, to prevent the turned-up edge or groove 
from damage and te support the process of bending. 

A cast-iron bending block was at first suggested, but 
this would have necessitated an expensive wooden 
pattern in addition to the cost of a heavy casting. Then 
there was the inconvenience of having to wait several 
weeks for its delivery, whereas the sheet-metal bending 
form, with its simplicity and cheapness, enabled me to 
nroceed bending the aluminum sheets on the following 
day. It was nevessary to employ two workmen to 
manipulate the sheets satixfactorily, owing to their large 
dimensions. One end of a sheet was put into the groove, 
as at B, Fig. 2, and worked over the form as far as 
possible. The roof sheet was then taken out of the 
groove and the opposite end treated similarly. 

Manchester, England. E. ANDREWS. 


Quick-Acting Grinding Dog 


The quick-acting grinding dog illustrated and described 
by Harold E. Greene on page 558 reminds me of one 
which I made in 1909 and which I show herewith. I 
have used it almost continually since in several factories, 
both as a grinding dog and as a lathe turning dog. 
Although, in common with Mr. Greene's, it carries out 
the same idea of a gripping cam, it differs in being 
adjustable, like the ordinary clamp dog. 

On paper I developed the proper cam, but never put 
the theory into practice because at my request Thomas 
Barter, of the Norton Grinding Co., filed up a cam 
and attached it to the dog for me without seeing the 
drawing of the cam I had made. This cam of Mr. 
Barter’s worked so well from the beginning that I have 
never changed it for one to correspond with my design. 
Mr. Barter, therefore being a co-inventor with me, went 
ahead and made some dogs after the plan of the one 
Mustrated by Mr. Greene, for use at the Norton Grinding 
Co.'s factory. They have been in daily service for a 
considerable time. . 

It will be noticed that my dog has a spring against 
the tail, to compensate for vibration in the driving pin 
I thought that this spring would be helpful, 
because the vibration might have a tendency to jar the 
dog loose, especially in grinding stock in the rough. It 
will be seen that the swivel pin is placed a trifle to one 
cide of the center line, This arrangement assists the 
cam in locking the dog to the work positively and yet 
at the same time enables it to be disengaged easily with 
a backward pressure of the finger. The dog ix put on 
and removed exactly as & revolver trigger is pulled and 
almost as easily. Because no wrench 1s required, it makes 


dewying very rapid. 


or work. 
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The fact that on certain grinding jobs the putting 
on and taking off of the dog occupy as much time as 
the grinding operation led me to devise a dog 
that would be quick acting, and the one illustrated is 
the result. As a lathe dog it proves very successful on 
turning jobs, but of course is of no use on pieces that 
require a change in the direction of the work, as in the 
reverse return in threading. 

While using this dog in the grinding department of 
the Stevens-Duryea Automobile Co., I was surprised to 
learn from the assistant super- 
tendent that he had seen a sim- 
ilar grinding dog in Boston 
a few years ago. This was 
news to me, as I thought I 
was the originator of it. In 
Rochester, N. Y., I also came 
across a dog almost identical 
with mine, and I looked it 
over carefully to see wherein it 
might be better. Now Mr. 
Greene brings forward a dog 
that shows the application of 
the same principle and that 
may antedate these others that 
I know about. 

Joshua Rose, in his work on 
machine-shop practice, illustates Shartles’ self-tightening 
dog, in which a pivoted tongue grips the work automat- 
ically. The tongue in this case, however, instead of being 
a cam, has serrated edges, but the principle is very nearly 
the same. The Shartles dog was patented Apr. 6, 1886, 
just 30 years ago. RoBEkT J. SPENCE. 

Worcester, Mass. 


QUICK-ACTING DOG 


mt 
Take Warning! 


After reading your recent editorials on the great danger 
to American industries through the adoption of the metric 
system of weights and measures, those articles impressed 
me as entirely too subtle if intended to be facetious. If 
not so intended, they should be supported by much more 
substantial and convincing reasons than have so far ap- 
peared in your paper. 

The adoption of the metric system in this country is 
very much of an open question in the minds of a great 
many American manufacturers. Men of enlightenment 
and progressive tendencies are entirely willing to consider 
the matter in an impartial and judicious way; but as- 
sertion that to advocate the adoption of the metric system 
as Dr. Stratton does constitutes him “the most danger- 
ous enemy of our industries which our country harbors” 
is a lapse into the burlesque that can hardly be considered 
appropriate. 

What the American manufacturer wants are the facts 
in the case, not the half-baked conclusions of those who 
believe that any particular system of weights and measures 
is an integral part of the Ten Commandments or the 
Golden Rule, nor assertions of unlimited disaster to come 
if any change is made in the present system. 

If the American Machinist is in favor of the metric 
system, a frank declaration to that effect would be in 
order. If opposed to the metric system, it should be 
equally frank. On page 609 in reference to a telegram 
from the National Association of Manufacturers, signed 
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by George Pope, president, protesting against any change 
in the present status of the laws of the United States 
as between systems now in use here, you say, “These 
actions indicate the attitude of responsible manufactur- 
ing and commercial interests of the country toward any 
attempt to change the present status of our weights and 
measures.” This is obviously funny, whether intended 
to be or not. It represents the attitude of just exactly 
those few persons who were consulted about and agreed 
with that telegram and, as a matter of fact, nobody 
else. The matter has not been presented to the “re- 
sponsible manufacturing and commercial interests of the 
country” for their consideration, and any alleged con- 
clusion as to their “attitude” is manifestly premature and 
based on incomplete data. 

During the last 20 years there has been considerable 
controversy over the adoption of the metric system in 
this country; but the discussions that I have heard or 
have seen in print have too often descended into reason- 
less denunciation, and this has not been confined to 
either side of the controversy. 

Speaking after an experience of many years with both 
systems—inch and metric—I am ready to concede that 
there are good points and bad points about both and that 
neither is perfection. As to the relative merits of the 
two systems I would be most willing to express my opin- 
ion when the matter is up for discussion by “responsible 
manufacturing and commercial interests of the coun- 
try”; but what I wish to point out is that neither my 
opinion nor the opinion of the “National Association 
of Manufacturers,” by George Pope, president, indicates 
the attitude of the “responsible manufacturing interests 
of the country” in any way. Hatcotm EL Is. 

Newark, N. J. 

3 


Taper-Shank Drills 


I have read with interest the article by Robert J. 
Spence on page 554. If the author of this article hag 
access to any twist-drill catalog not over ten years old, 
he can get a far better opinion of the progressiveness 
of twist-drill manufacturers than he has expressed in the 
last paragraph of his article. The facts are that the 
manufacturers of twist drills have gone even farther in 
putting large-sized taper shanks on small drills than Mr. 
Spence’s recommendations, and they did this a number 
of years before the article in question was written, with- 
out waiting for outside influence, thereby acting on their 
own experience. 

Every catalog of the Cleveland Twist Drill Co. since 
1907 shows that taper-shank drills are regularly listed 
and carried in stock with the No. 2 shank on the 7y-in. 
size—Mr. Spence suggests changing the taper at 14 in. 
On this same list the No. 2 taper changes to the No. 3 
at 4% in. (instead of 34 in., as recommended by Mr. 
Spence), and the No. 3 changes to No. 4 at 11% in. 
Mr. Spence recommends changing at 1 in., but exper- 
ience has shown that for sizes smaller than 114 in. the 
No. 3 shank has ample strength. He makes no sug- 
gestion with reference to the No. 5 shank, but the drill 
manufacturers list drills with this shank as small as 
134 in. in diameter. 

It seems only fair to give the devil and the twist-drill 
manufacturers their due. S. H. Cox. 

Cleveland, Ohio. 
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Dr. John Edson Sweet 


John Edson Sweet, the venerable dean of American 
machinery building, enyineer, educator and for many 
veare the most endeared figure in the mechanical engi- 
neering world, died suddenly at his home ino Svracuse, 
XN. Y., on May 8, in his eightv-fourth vear. His passing 
is a great loss tempered on'y bv the realization that to 
him was granted more veary of intluence than to the 
average man in any walk of life. No other engineer of 
his generation, or of anv other generation, has so pro- 
foundly moditied, directed and advanced the art and 
practice of ma- 
chinery = building 
in the United 
States, Manv of 
those foremo-t as 
machinery cone | 
-tracters today 
came under his 
teachmy, were 1D 
aspired by his per- 
somatity§ thronach 
acquaintance-hip, 
or guided) by his 
marvelous me- 
chanial insight 
throuvh his te h- 
nical writings 
John EO Sweet 
was born at Pom- 
perv, Onondaya 
Canty, N. Y., 
04. 21, 1852. His 
father, Horace 
Sweet, was a far- 
mer at that place 
Where he had set- 
thed. The family 
was descendant of 
Jolin and Mary 
Sweet, who came 
to Kalem, Mas, 
In 16351. Horare 
Wa- a respectable, 
thouzh an undis- 


tinguished man. 
His wife, Can- 
dace (Avery), 


however, came. of 
a family that has 
been somewhat 
eminent in me- 
chanics. Asan in- 
heritane from 
her, therefore, we may resard Professor Sweet's ensineer 
INZ potentialities, Phe was ome of erzht children, stv seme 
and two dauchters, Oni of bite Dreethers, Homer, bee aitne a 
cal engineer and survevor, while two others, Anson and 
William, like himself. entered manufarturnaeat SN re Use 
John’s education in the local schools, from the aie of 
7 to 15, was of anoordinary sort, but during: this tune. at 
the aye of 12, his constructive reseurent oes tants sted 


Heelf in the making of a violin, Hes me: hanteal dispost- 


DR. JOHN EDSON SW LET 


anedooaomarvel of iisenuity. 


tion was sufficiently marked to bring about his appren- 
ticeship, in 1550, to a carpenter and joiner, John Pinker- 
ton, and with his earnings he purchased the second set of 
socket or firmer chisels ever made. In the winter of 1850-51 
he obtained a position in the office of Elijah T. Hayden, 
an architect at Svracuse, and during an interval he 
worked for an artist named Holvoke. The architecture 
of that date and place was elementary, but young Sweet 
made the best of it and designed a barn which won a prize 
offered by the Rural New Yorker. This was followed by 
a series of arti- 
cles on architec- 
ture, which ran 
for a dozen years. 
When the war 
broke out he had 
charge of building 
a fine hotel at 
Selma, <Ala., but 
found it expedient 
to return North 
without finishing 
the job. Building 
operations being 
slack, he worked 
for a while as a 
pattern maker and 
draftsman in rail- 
road shops at Svr- 
acuse. In 1862 
he went to the 
London exhibi- 
tion, traveling on 
the Continent and 
engagingas drafts- 
man in the inter- 
national patent of- 
fice of Hazeltine, 
Lake & Co. Later 
he acted as drafts- 
man for the Patent 
Nut and Bolt Co. 
of | Birmingham, 
England white 
this company was 
building a nail 
machine of his 
invention, Dur- 
ing the European 
sojourn he wrote 
letters of travel 
to a local paper at 
home and — also 


contributed articles to) Zerah Colburn'’s London £ngt- 


neering, | 
Returning ta Svracuse in Psd he became designer and 


draftsman for Sweet, Barnes & Co.. which occupation he 


led long enough to attend the Pans Exposition of 
J show a ploneer typesetting machine whieh he 
This as still preserved at Cornell Universit’ 
He married, in 1870, Mss 
Iss. and two vea.s 


mtisfoornie 
JPreoe anne 


heaved dev psedd. 


Careline Hawthorne, who ced oan 


872 


later he married Miss Irene Clark, who died about a year 
Ago. 

In the period from 1871 to 1873 he did chiefly bridge- 
building work for Howard Soule, of Syracuse, and at that 
time wrote articles for Engineering on “Mechanical Re- 
finements.” He also began work on the first straight-line 
engine. 

Professor Sweet’s ownership of that title, which has 
ever since remained inseparable from him, was acquired 
through his connection with Sibley College, Cornell Uni- 
versity, during the period 1873-79. As professor of prac- 
tical mechanics, he made a deep and lasting imprint of 
his personality both on the university and on his students. 
Under his direction they built some machines embodying 
features of distinctive originality, among which were the 
famous Cornell measuring machine, the first American- 
made Gramme dynamo and the second straight-line 
engine. The last mentioned was an innovation, combin- 
ing a balanced valve, shifting eccentric and shaft gov- 
ernor. The engine and other devices were exhibited at 
the Centennial in Philadelphia. 

The measuring machine was the first to be built in this 
country and was intended to have been the starting point 
in the manufacture of solid caliper gages of which Pro- 
fessor Sweet was the originator. The manufacture of 
these gages proved to be a failure owing to the imperfect 
nature of the only emery wheels then to be had. 

Professor Sweet resigned his scholastic work to return 
to Syracuse and engage in the commercial manufacture 
of his engine. To this end the Straight Line Engine Co. 
was formed in 1880, he becoming president and general 
manager and his brother Anson, treasurer. They rented a 
building for two or three months at the start and em- 
ployed six men. Here they turned out about one engine 
a month in sizes averaging 25 hp. In 1884 a foundry 
that had been run by a local firm was added to the busi- 
ness. Ten years saw a gratifying development of the 
enterprise. In 1890 a new building 130 ft. square—one 
of the first saw-tooth-roof shops—was occupied. Pro- 
fessor Sweet believed that he was the first to employ this 
weaving-shed type of roof for machine-shop purposes, 
although the priority has been disputed. There ninety 
men were employed in producing some fifty engines a 
year, averaging 80 hp. per unit. Subsequently the plant 
and production have been much further expanded. His 
engines have sold well, not only at home but abroad. His 
close relations with the Old World have therefore been 
reciprocal ones. His plant has not become large, but it 
enjoys a reputation out of proportion to its magnitude, 
because of the quality of the work done in it and because 
of Professor Sweet’s strong individuality, which has 
permeated his mechanical output. 

In the formation of the American Society of Mechani- 
cal Engineers, Professor Sweet played a leading part. 
The idea was discussed in correspondence between him 
and Jackson Bailey, then editor of the American Machin- 
tst, as a result of which a call was issued Jan. 18, 1880, 
over Professor Sweet’s signature, and the organization 
meeting was held Feb. 16, in the office of the journal 
named. He manifested, however, some hesitancy in pro- 
moting the enterprise and an unwillingness to accept its 
early honors. He consented, nevertheless, to read the 
first paper and was its third president. Except for his 
own modesty he would undoubtedly have been its first 
president. 
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Professor Sweet never permitted his engineering abili- 
ties to grow rusty. He improved his engine from time 
to time and he designed other devices, such as a traversing 
machine and a steam separator. His forte lay in the 
perception and employment of those designs that were 
artistically simple and mechanically correct. He un- 
doubtedly surpassed all other machine designers in his 
perceptions of the part in construction which is the out- 
growth of perfect fitness, and also in his perception of 
fundamentally correct principles in construction, as illus- 
trated, for example, by the three-point system of machine 
support, which is now so common, but which during his 
early advocacy of it, was smiled at by all as a useless 
refinement, or worse. Typical of his genius was one of 
the later among his many literary productions—“Things 
That Are Usually Wrong”—in which he discussed bear- 
ing surfaces and other features of machine design. This 
was first published serially in the American Machinist, 
to which he was a frequent contributor. Over the door 
of his engine works he placed the inscription “Visitors 
Always Welcome,” and the same might have been written 
on his forehead, so freely did he admit others to the 
confines of his brain. 

Professor Sweet had an analytical mind of a very high 
order, yet he did not depend largely upon formal mathe- 
matics in his designing. He was so uniformly correct in 
his methods and deductions, and these were so simple 
and direct, that he seemed to be possessed of almost 
infallible mechanical intuition. His results, however, 
were in reality due to a clear conception of all of the 
factors of a problem and of the interdependent relations 
of these factors. This is the chpracteristic of true 
analysis, the prime difference between Professor Sweet 
and others who have been eminent in analytical work 
being that he employed less conventional expression in 
conveying his thoughts to others. Nearly all true analy- 
sis consists in such a conception of the problem in advance 
of its mathematical expression. Had Professor Sweet 
been merely gifted with an intuitive faculty he would 
have been unable to expound and defend his conclusions 
with such logical and convincing force. 

With his keen perception of that which is right in 
mechanical principles, he had an artist’s appreciation of 
correctness in details. It is difficult to decide which is 
the more admirable in his designs, the soundness of the 
scheme or the skill displayed in its execution. 

Many have been unwilling to go as far as Professor 
Sweet in the right direction, but few of those who lacked 
the courage to follow him ever succeeded in demonstrat- 
ing that he was in error, either in his theory or in his 
practice. 

In discussion of questions, mechanical or otherwise, he 
could express himself with extreme clearness and vigor, 
yet he ever displayed unusual consideration and patience 
with the views of others. Few men of his attainment 
were so appreciative of the work of others, and he seemed 
quite as interested in the good achievements of another as 
in his own. 

The influence he exerted over men, and the inspiration 
he imparted to those with whom he came into intimate 
contact, were, probably, his most important, as well as his 
most enduring, contributions to mankind. 

It was fitting that this man whose most natural instinct 
was to impart of his abundant knowledge should have 


(Continued on page 879) 
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Editorials 


Recommendation vs. Action 


The discussion before the House Naval Committee dur- 
ing the hearings on the naval appropriation bill of the 
question of a general staff for the navy has an industrial 
interest because of the analogy between the two problems 
of military preparedness and business preparedness. 

The navy must be prepared as to material, of course— 
that is, ships, guns, ammunition, etc.—and also as to per- 
connel—trained officers in sufficient number; likewise 
thoroughly drilled sailora, These requirements corres 
spond to plant, organization and working force in the in- 
dustnial problem. These latter, we know from experience, 
are of no avail even if they are perfect, unless wielded in 
accordance with a sound, far-sighted policy, campaigning 
for business on the one hand and developing internally on 
the other. Soin the navy there must constantly be under 
way the study of plans of campaign, characteristics of 
ships, use of the fleet in war, ctc., coupled with the detailed 
preparations necessary to put these plans promptly into 
effect upon declaration of war. The advisability of get- 
ting ready is granted, but the question is how to actu- 
ally get ready. 

At present in our navy there are two groups of officers 
chiefly occupied with thia work the General Board and 
the Chief of Operations with his staff. These officers: in- 
Vestigate, report and recommend to the Secretary of the 
Navy what should be done: and the Chief of Operations 
carries out what the Secretary approves, A great many 
naval officers appear to believe that the work of investi 
gating and planning should be voted in one group or 
general staff and that this atal? should have the power to 
put its work into actien-- governed bs the appropriations 
and restrictions made by Congress. But there as mueh 
Chposition to such a plan, because it would «et up molitary 
authority free from that of cist] authority (the Secretary) 
and thus would seem to be “militaristic” in tenor, 

Just a little retla tion will bring up the theught that 
those officers now busily engaged im investizating and 
reporting and recommending may get tired and discoure 
eged if the things they recommend are net done, that 
there is a delay between thought and action, that there isa 
division of responsitilitv and that there can be no contie 
nuity of policy and strategy. This ia because there is so 
much human nature in the people uvolved-—-a consider. 
ation that must not be overlooked in any plan where 
Concerted action is necessary, 

Now turn around and see how this diseussion applies to 

industrial problem. Phere are those who recommend 
8 type of organization such that certain members shail 
always be reporting and recommending and that others 
shall be doing, Will these who recommend be as para. 
taking in study and use as careful judgment as if theirs 
Were to be the responsibility of doing what they recome 
mend? Will those who do, feel the same responsibility 
and enthusiasm that they would if the plans were theirs? 
Will there be quicker action if recommending and doing 
are placed on the same shoulders 


Advance in Dynamic Balance 


The latest machine and methods for the dynamic 
balancing of machine parte are described in an article 
on page 857 of this issue. It is a reprint of a paper 
presented at the New Orleans meeting of the American 
Society of Mechanical Engineers, The discussion that 
it called out is alxo printed in this issue on page 861. 

During the Jast five or six years the American Machinist 
has pudlished many articles on dynamic, or running, 
balance, which taken together have described all the 
important machines and devices used for this purpose, 
as well as completely reviewing the underlying principles 
and describing many of the best-known shop methods. 
That the~e principles are none too well understood is, 
however, shown by the following three quotations that 
touch upon the action of a dynamically balanced body 
at different: speeds. 

John Riddell in’ his discussion states: “It is my 
opinion that, in order to give a body a perfect dynamic 
balance, it is necessary to do this at a speed at least 
equal to the maximum speed at which it is to be operated 
in actual service, as it is quite possible to have an 
apparently perfect dynamic balance at one speed and 
then find that the balance is imperfect at higher speeds. 
Whereas, if a body is in perfect balance at its highest 
speed, it will alo prove to be in perfect balance at all 
lower speeds.” 

E. J. Loring states positively that dynamic balancing 
at slow speed is not conclusive: "A slow-specd text 18 
by no means conclusive. A body in dynamic balance 
at 100 r.p.m. may be dangerously far from balance at 
3,000 r.p.m.; when corrected for 400 r.p.m. it is safer 
than when only statically balanced, but its balance is 
never fully proved at less than its full speed.” 

Opposed to these two opinions ts the following from 
the discussion by H. P. Fairfield: “A machine part 
put in running balance at any speed is certainly in 
running balance at any other speed, if it 1s not distorted 
from ite true avial conditions.” 

The latter opinion is the one commonly held and Is 
the one supported by all theoretical considerations. 

Mr. Aknneff's machine differs from others that have 
been Constructed im this important feature: All) the 
others rely for their operation upon indicating unbalance. 
The vibration or deflection of some parts 1s used as a 
means to determine the heavy or livht side, as the case 
may be, of the part that is out of balance and perhaps 


to give some hint as to the amount of this unbalance as 


expressed in weiht. | 

The Akimoff machine, on the other hand, relies for 
ity operation upon destroying the vibrations caused by 
unbalance, After the machine ts properly set for a 
part that is to be put in dynamic balance, the vibration 
of the work-belding frame is zero: or practically ZTO. 
Once this condition has been set up, it 1s possible i 
determine the plane of the unbalanced centrifugal couple, 


ite sien and al-o its magnitude. 
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Tributes to John E. Sweet 


We will remember him as the doer of the many things 
for which the engineering world has honored him so 
signally and so justly, but the memory which will come 
to us oftenest and which we will cherish most will be of 
the kindest, most unselfish, most helpful friend we ever 
knew. E. J. ARMSTRONG. 


Our departed friend was one of the most lovable men 
I have ever known. Not only was he a finished mechan- 
ician, but the human element, which makes life worth 
living, was strongly marked in his character. What 
visitor to his workshop in Syracuse will ever forget the 
inscription cut deep into the stone lintel over the door- 
way, “Visitors Always Welcome”? 

In his address as president of the American Society of 
Mechanical Engineers, thirty-three years ago, he spoke 
these memorable words: 


Let us hope that, !f the high tide of human progress is 
sweeping on toward a more useful education, the day may 
not be far away when he who knows what to do and how to 
do it will be regarded as the equal of him who only knows 
what has been done and who did it. 


May I repeat the beautiful words of the Poet of the 
Sierras in his tribute to Peter Cooper: 

Or whether to wander the stars or to rest 
Forever hushed and dumb, 

He has done with a zest; he has done his best; 
Give him the best to come. 

If it is to be the gateway to the stars, our friend will 
find cut in the lintel thereof his own lovely words that 
he placed over the doorway to his earthly workshop, 
“Visitors Always Welcome.” JoHN A. BRASHEAR, 


Professor Sweet was a pioneer in that modern practice 
which has revolutionized the world by applying logic not 
to what was taught but to actual fact. Ie did much to 
destroy that fetish worship of education founded upon 
books, which had survived from the Middle Ages, in order 
that true education founded upon the fundamental laws 
of the universe might grow. This intellectual freedom, 
combined with his brilliant mechanical genius and his 
marvelous gift of expressing profound thought in homely 
language, put him in the very forefront of engineers and 
engineering educators, as the honors of all kinds con- 
ferred upon him amply show. 

But to those blessed by the privilege of intimate asso- 
ciation with him these traits pale into insignificance in 
the light of his personal character. 

He never preached and never criticized others, vet by 
his example and above all by his natural mental attitude 
inspired others with high ideals. He did not make others 
do right; he inspired them with the desire not to do 
wrong. J. E. JouNnson, JR. 


The secret of Professor Sweet’s wonderful popularity 
lay primarily in his unfailing spirit of helpfulness. More 
than all else he was a teacher. With an exhaustless fund 
of experience and ideas, he was possessed by a desire to 
impart them to others. Knowing that he had developed 
principles that were fundamental and correct, his chief 
aim in life was to secure their recognition and adoption ; 
in this, repetition had no terrors for him, his patience in 
explaining and expounding those principles having no 
end. His feelings in this regard found recent expression 
when, referring to the honors which had been showered 
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upon him, he said, “I would give them all if people would 
only use the things that I have proved to be good”; for 
his chief disappointment in life was the slowness with 
which his ideas were adopted. 

His rise to public esteem was meteoric. He took 
charge of the Cornell shop—an unknown man; he re- 
mained there only about five years, and within that short 
period his reputation was made. Those were the days of 
small things, but they were also the days of new things; 
and little as it showed upon the surface, little, probably, 
as he realized it, the opportunity for the right man was 
there. 

The esteem in which he was held was made manifest in 
a manner that was unique. I refer of course to the 
annual dinner tendered first during the A. S. M. E. meet- 
ings and later on the occasion of his succeeding birthdays, 
when his former students—both of the university and the 
shop—assembled year after year in numbers that tended 
to increase rather than diminish. | 

He always considered himself unworthy of the honors 
that came to him, for he was an absolute stranger to the 
spirit of self-seecking and self-aggrandizement. He sought 
to give, not to acquire, but the bread which he cast upon 
the waters came back to him. Asa man he was unique. 
We will not look upon his like again. F, A. HALSEY. 


A host of memories of him, reaching back nearly forty 
years, crowd upon me. I scem to see again the little 
straight-line engine that astonished the engineering world 
at the Centennial Exhibition in 1876; the workshops 
established by him at Cornell University about the same 
date; the Straight-Line Engine Works at Syracuse, with 
the words “Visitors Always Welcome” carved in the stone 
arch above the front door, and the many evidences of his 
genius as a designer and as a mechanic to be seen within; 
the little Apprentices’ School which he established in 
Svracuse about ten years ago and to which for a few vears 
he devoted a large part of his time. I recall his being one 
of the leaders in founding the American Society of 
Mechanical Engineers, and I think of him a quarter of a 
century later as a founder of the Technology Club of 
Syracuse, of his being president of both societies, of how 
he was honored by his old pupils of Cornell (who estab- 
lished the little organization of “Professor Swect’s 
Boys’), of his vigorous and stimulating writing in the 
American Machinist and elsewhere. I think of his pleas- 
ant smile and his cheerful voice, of his optimism and his 
commonsense. 

In August last, while waiting two hours at Syracuse for 
a train connection, I called him on the telephone to 
inquire for his health. He replied: “I am eating three 
meals a day, going to the shop twice a day and am draw- 
ing my salarv every month. Feel as well as ever I did; 
come up to the house and see me.” I did so and was 
surprised at his vigor and apparent youthfulness. 

But far bevond these memories of the incidents and 
the achievements of Professor Sweet’s career is the 
memory of what he was to me as a friend for over thirty 
vears and of the character of the man himself. Friend of 
mine! He was the friend of thousands. Ranking among 
his friends the great engineers of the world, who all hon- 
ored him, among them those who have lately left us— 
Fritz, Meier, Taylor, Dodge, Leavitt and Woodbury—he 
was equally the friend of the young college student, the 
apprentice and the workman. WILLIAM KENT. 
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Shop Equipment News 


Tool Grinder 


While primarily designed for pattern-shop work, the 
machine shown is adapted for machine-shop use in meet- 
ing the requirements of general tool grinding. To make 
tt particularly suitalie for machine-shop application, 
plain rests may be furnished for both ends: and the design 
is such that a butling wheel can be readily attached by 
means of a special nut. 

The support as first adjusted at the desired distance 
from the wheel bv means of the handle. The teol te be 


Timod, GRIND ER 


Rreund as clamped ante the teal beter and tie 
bevel piven by turning the wheel, whorl tote tae 
by Means of a Worthy cer, 

The tool holler Is free tu elude whee thie wares of the 
Test and always belts the teal pa exae' ‘ Pie sate prod treet, 
The Operator simply doves thes heuler tates arel ferth 
UNO the entire wilth of the teel hus been grennd te an 
ROCUTALE cadires, 


ee 


tale 


eS | planer 
the 


Wier tele with olen ge kmges © 
knife, are to be ground, the teel ho der shewn an 
forevrouted is weed Mben the table, whol ts wjustable, 
Because the teal is heldoan the same pes tien during the 
won eehistant 


thtire grime JPTocess, three tee) fies eter deer 
ntact with the table surface 
ated the grinding uniform. 

The machine as Made either an tha sel dened etal (be 
shown or ain bers he foruy ta the Wereestee Pattet ard 
Model Co. Worcester, Mares. 


the edie de nent strait 


Hand Screw Machine 


In the deseription of the plain-head hand screw ma- 
chine made by the Charles Stecher Co., Chicago, Hl. 
published on page 656, an illustration of another make 
of hand screw machine was erroneously used. 

To clear up any possible misunderstanding the de- 
scription 18 herewith repeated with the proper accom- 
panying illustration. 

The machine ix similar to that shown on page 700, 
Vol. 43, with the addition of power feed to the turret. 


PLAIN- HEAD HAND SCREW MACHINE 
Wire-feed capacity, 14-in. round, {}-in. square and 1%-In. 
hexvige n bars, hele in spindle, 1X In. swing over bed, 14 1n.; 
Qoureter of holes in turret, 1% In; length that can be turned, 
soit. greatest distance from end of spindle to turret, 1¢ In., 
width of belt, 3 in 


The arrangement of the power feed is such that the tool 
are fed positively the same distance each time. This is 
accomplished by an arringement of the friction in’ the 
powereferd red, ‘The frietion permits the red to slip when 
the towels jraaver rea heal the positive stop and can be easily 
ween by the operater, who trips the feed. The gears are 
enturels riedosed amel run in oad, 


eo ¢ 


% 


Double-Disk Clutch 


The form of clutch shown is a recent addition to the 
line made by the Hillard Clateh and Machinery Co. 
Kmira, N. Y. The mechanism for compounding the frie- 
tional pressure is of this firm’s standard rack and year 
worm threaded stud combination used i the simple type. 


DOUBLE DISK CLUTCH 
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The compounding pressure ranges 
from 96 to 1 in the small-size clutches 
up to 168 to 1 in the largest size; the 
ratio of travel of the sliding collar, con- 
taining the racks, operated by the shif~ 
ter yoke, has a movement in compari- 
son with the movable friction pressure 
plate in the same proportion. Only 
half of the length of the operating 
racks is required to engage and release 
the clutches, the remainder being avail- 
able for automatically taking up wear 
without stopping to adjust the clutch. 

The large-diameter friction disks are 
lined with asbestos-wire brake linings, 
four such linings being used. These 
are riveted to the plates, and the cast- 
iron plates themselves have hardened 
tool-steel liners at the point where they 
drive on the hardened tool-steel keys 
inserted in the clutch housing, through 
which the power is transmitted to the pulley mounted on 
the extended sleeve. The sleeve is separable from the 
housing, and the sleeve member only is split, for con- 
venience in assembling and rebabbitting without remov- 
ing the clutch mechanism from the shaft. 


w 
Cone-Driven Turret Lathe 


The turret lathe shown is made by the Greenlee Ma- 
chine Tool Co., Rockford, Ill., and differs in a number 
of ways from the smaller size made by it. The bed 
and headstock are a one-piece casting above the pan. 
It is reinforced under the front-spindle bearing in an 
unusually strong manner. The bed rests on a three- 
point bearing. Cone drive is used, and the back-gear 
shaft is below the spindle, making a compact and well- 
proportioned head, the outline being completed by the 
large cast-iron cover inclosing all the parts except the 
upper half of the cone pulley. 

The spindle is'of hammered steel, running in bab- 
bitted chain-oiling bearings. Large oil reservoirs and 
glass cups are provided. Spindle thrust is taken through 
a threaded adjustable clamp collar. The spindle drive 
for all speeds is through one of two large-diameter wide- 
faced gears immediately behind the front bearing. These 
gears mesh with pinions on the auxiliary shaft directly 
below the spindle, and the pinions are driven by interlock- 
ing positive friction clutches keyed to this shaft. At 
the other end of this shaft are two friction clutches, 
one driven at high speed direct from the cone and the 
other at low speed through back gearing from the high- 
speed gear. Twelve spindle speeds are secured in this 
way, four from each of the cone steps. 

The double friction countershaft gives a reverse drive, 
so that the speeds are available in either direction. All 
the clutches are controlled by a single lever, and the 
connection is such that the positive clutches cannot be 
thifted while either friction clutch is engaged, nor can the 
two clutches of either set be thrown in at the same time. 

Automatic roller feed is used for handling bar stock. 
This has only three movable members and is positive in 
action. The lever opens the chuck and operates the 
feed. While the illustration shows the crossfeed turret 
type, the same size of machine is made with a rigid turret. 


over ways 
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157, 211 and 280: feeds, 0.006, 0.00 
revolution; largest step on cone pulley, 15% in. for a 4-in. belt; weight, 6,600 lb. 
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CONE-DRIVEN 3\%x40-IN. TURRET LATHE 


Made with cross-slide and rigid turrets. 
22 in.; over turret, ein: spindle speeds, 12, 16, 


Spindle hole, | in.; maximum swin 
21, 28, 38, 50, 66, 88, 118, 


9, 0.014, 0.019, 0.035, 6.048, 0.072 and 0.108 in. per 


A mechanical belt shifter is also provided. It is shown 
in position on the headstock and over the spindle cover. 
It operates with a handwheel and gives a rapid and posi- 
tive belt movement in either direction. 

4 


Metallic Flexible Tubing 


The use of metallic tubing for conveying lubricant 
to the cutting tool and for similar shop purposes is grow- 
ing rapidly and other uses are being found daily. 


METALLIC FLEXIBLE TUBING 


The illustration shows the product of the Worcester 
Flexible Tubing Co., Worcester, Mass., along this line. 
This tubing is made to suit varicd requirements. 

% 


Multi-Cone Clutch 


The illustration shows a multi-cone clutch that has 
recently been developed by the Akron Gear and Engineer- 
ing Co., Akron, Ohio. The action of the clutch will be 
readily understood by referring to the illustration. The 
three cones are shown out of engagement at 4, B and C 
and in engagement at 41, Bi and C12. 

The driving ring D is keved to the shaft FE. The driv- 
ing cone B is driven by two feathers in D. The driven 
cones A and C are brought into contact with B when the 
shifter sleeve F is thrown forward. This forces the roll- 


May 18, 1916 AMERICAN 


’ » PtP ' 
. : 4 - r 
eg ee ” eS ———— ———EE 
, ' 
——_---7 1 rl . 
ee - e = - 
——_——- — —- iat we —4 - | y 
oo pty-o- oO Jf - -+ 
’ 1 eK , j 
ry a m < : 4 — 
; ’ 7 / 
A : ten, : ~S 7 
ne Gr - 4 7 
: cd : 4 rt at } 
: - ' 
: , 4 
-—- - 
~ — — Oe a 


MULTI-CONE CLUTCH 


ers (Gy outward and moves the adjustment ring Mf, which 
aarnes the cone C forward into contact with the driving 
cone B. Further movement «lides the cone # oon the 
dnving ring and brings it into contact with the cone A. 


¥ 
Mechanics’ Bench 


The bench shown, provided with viee and drawer, is 
constructed in such a manner that by loosening the set 
“«rews which secure the top to the steel Jegs the bench 
can be taken apart for ready removal or substitution, 


MECHANICS BENCH 

' 
The general construction is apparent, and the de-1zn 
18 Intended to be Cs per lally adapted for tool makers and 
Machinists. 
| The bench is a recent prodiet ef the Motor Fnineer- 
ie Co., East Sixty-firet and Curtiss St. Cleveland, 

ilo. 


x 
Four-Spindle Drill Head 


The illustration shows a four-spindle drill head made 
Ly the Newman Manufacturing Co. Cincinnati, Ohio. 
This head is Intended for use on the ordinary drill press, 
the individual spindles of the head berg brought mite 
action as required, 
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The sleeve of the head is secured to the drill-press 
quill. The spindles of the head are then, as desired, 
swung into hne with the drill-press spindle and locked 


FOUR-8PINDLE DRILL HEAD 


in place by the latch. Only the spindle in use is ro- 
tated by the drill-press spindle, the others remaining 
inoperative. 

mi 


A Piston Ring 


A piston ring with interlocking joint, illustrated here- 
with, has recently been placed on the market by the 
Chal-mith Sales Corporation, 2 Colambus Circle, New 
York City. and is made in the usual variety of sizes. 


oe oo 
<< “ - sd ~ 
hale | # 


A PISTON RING 


These rings are made of vray iron cast singly. The 
chin of the iron is left on the inside, to Insure resiliency, 
The joint is machined to close limits and Is practically 
It can open from py to 14 in., according to 


rasetislit. 
: passage for the yas. 


the size of the ring, before there 18 


m 
Balanced Hoist 


The balanced hoist here illustrated was made for hand- 
jing shell< or other eamilar work. In Fig. 1 it is seen used 
for large bushings. “Phe operator can attach a hook toa 
piece of work in the lathe or other machine and also A REC 
Lheok to another prece on the floor or truck. Then with 
comparatively little exertion he can swing the rough Bees 
to the machine and remove the finished one. The sue 
of operating the clutching jaws is shown In the detailec 
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FIG. 1. BALANCED HOIST 
Net weight, without upright pipe, 247 Ib. 
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HOIST 
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drawing, Fig. 2. All parts are well made and guaranteed 
to stand up under the rated capacity. 
These hoists are made by the Mann Corporation, Chi- 
cago, Ill. 
& 


Tool-Post Turret 


The illustration shows a tool-post turret which is a 
recent development of the Newman Manufacturing Co., 


TOOL-POST TURRET 


Cincinnati, Ohio. The turret provides stations for four 
tools. It is mounted direct on the tool slide. The lever 
to the left operates the locking mechanism. 

e 


Pneumatic Telltale Drill 
The machine shown, which was designed for drilling 


telltale holes in locomotive-boiler stay-bolts to meet the 
Federal law on boilers, is made by the Baird Pneumatic 


PNEUMATIC TELLTALE DRILL 


Tool Co., Topeka, Kan. It has a speed of 1,500 r.p.m. 
and weighs less than + lb., which enables an operator 
to handle it for a long time without fatigue. It has 
but five working parts, including the operating handle. 
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Dr. John Edson Sweet 
(Continued from page S72) 
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given much of his last vears to the Artisan School, which 
he himself founded in pursuance of a cherished dream of 
many years. 

The most fruitful vears of Professor Sweet’s life were 
undoubtedly thoee spent at Cornell. He went to the 
university an unknown man and left it after six vears of 
wrvice with a reputation that was more than national. 
Those were the davs of small things in engineering edu- 
cation. The number of students was small, and = the 
department was in a formative state, a condition which 
erhaps added to his success, as at undoubtedly increased 
the value of his work from the students’ standpoint. 

The small number of studenta made his instruction 
largely individual and ot rendered unnecessary that icy 
hand of formaliem which followed as a necessity upon the 
great increase in the popularity of engineering education, 
There never was anything. and there probably never will 
be anything, quite like that old Sablev shop. It can be 
compared with nothing but the schoo's of the ancient 
(irevk plilosophera who gathered their students about 
them without formality, without orzarization and with- 
out svetem, but with resuits that from the standpomt of 
the inspiration recened have probavdy not) since been 
equaled. It ia doubrful if such an enthusiastic body of 
students as Profesor Sweet's could be mate hed then or 
eres, a condition which is perhaps best shown by the fact 
that most of them epent there stare heures at werk in the 
Fhop instead of upen the foothad fleld, while some passed 
their Vacations an othe sate marner, part Vo frem oan 
appreciation of the value of what thev received. but more 
from the indefinable charm oof the work and oof) the 
atmeephere iy Whe bi It Wats clone. 

Few teachers have ever secured the Lastit yy atfes tlones 
Of therr student. as ded) Professor Sweet, Perhans the 
kreatest personal grateheation thatever came te dium was 
the presentation am Dev erber, Deel. of a Purvetisen wateh 
by a number of lias former ettidents, Geansng: by that 
term graduates from the Carne! atel from the 
Straight Line Engine Works. The occasion Was managed 
With such steeess that he bad qe Inncta of what was 
coming until the watch was paced an his hands, the result 
heing that his (Ves feeb ame] bras urstial resady wqeecech fared 
him, Since that occasion the same students, mostof them 
mvond the merlin of life, under the ttle of “Professor 
Sweet's Bows” dined with fom vearty durity the annual 
Meeting of the American Sooetv of Mechatial Eri 
neers in New York --an occasion which waa looned for- 
Ward to with equal easerness by ham and by them, 

Asan onterowth of the unstinted esteem of his feitow 
men Professor Sweet was showered with toners durin 


whan 


his later \ears, alwass avainet his protest in his character- 
istic and unmatehable modest inanner. Most notable 
among these honors was the award of the Jehu Fritz 
Medal in 191 t{—the highest award wathon the jeant arf 
of the four national eheatieering socreties-—"fer his 
achievement In machine design and fer his PloLecr Worn 
ul applying sound eneineertit eoprmnetples to the construe. 
tion and development Of the hish-sperd: steam chine. 
The degree Of Doctor of Eneineering was conferred upen 
him by Svracuse University the same vear. 

The la-t day of Dr. Sweets life was spent in a wav 
that was typrally character:stic of dame and oof atl his 


be 
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activities. He went to the shop as usual, about 9:30 
o'clock in the morning. A visitor from Texas—a man 
whom he had never seen, but who knew him through his 
reputation and writings—came with the design for an 
Inertia governor to control the poppet valves of a steam 
engine. Dr. Sweet at once went into this problem, spend- 
ing the greater part of the morning upon it, pointing 
out that the main pin was in the wrong position and was 
too amall in size, and before luncheon made an appoint- 
ment with his visitor to meet him again in the after- 
noon. 

Dr. Sweet then went home for luncheon and returned 
to the shop as usual. About three o'clock he complained 
of feeling tired and some of his associates persuaded him 
to go home. This he did, taking care, however, to give 
detailed instructions as to what should be said to the 
Texan visitor who was to come again somewhat later in 
the day. 

On reaching home he rested, a physician was called, 
and he retired. About eight o'clock he was given medi- 
cine and five minutes later when the nurse entered his 
room he was lying in a position of natural sleep with 
his life’s work ended. If he could have preplanned and 
ordered the events of his last day on earth, it is probable 
that he would not have wished for the change of a single 
detail—at least to his friends who remain every event 
and detail of the day seems singularly fitting and in 
keeping with the purpose of his whole life. 


Chicago Machinery Club 
Officers 


The organization and plans of the Machinery Club of 
Chirawo were announced in last week's isue and further in- 
tere at in this development now attaches to the election of 
olfiiern for the initial administration. 

The results of the election at the first formal meeting held 
on May 1 were as follows: 

Presstent, Clyde W. Blakeslee, Chicago manager, Abrasive 
Materinia Co; Ist vice-president, Edward P. Welles, president 
and general manager, Chas. H. Bealy Co.: 2d vice-president, 
H. A. Stocker, president, the H. A’ Stocker Machinery Co.; 
Srl Vice-president, EF Lo Ersaley. president, E. L. Esaley Mach- 
inery Co: treasurer, Arthur L. Beardsley, Chicago manager, 
Cleveland Twist) Drill Co 

The following board of directors was elected: F. L, Peter- 
aon, manager, The Hendey Machine Company, Hiram N. Cud- 
worth, Chicago mahaxer, Norton Grinding Company: Herbert 
EK. Nunn, manager, Cleveland Automatic Ma- 
chine Co; EE L. Beisel, Chicaxo manager, Gardner Machine 
Company, George M. Pearse, weratern representative, Brown 
& Sharpe Mfe. Co: Robt. R. Cuthbertson, manager, Manning. 
Maxwell & Moore; David F. Noble, creditman, E. L. Essles 
Machinery Co 

The reported enthusinsm exhibited at the preliminary anil 
frat formal meeting of the club confirms the generally ac- 
cepted belief that the machinery trade in the western sec- 
tlon hae grown to suMciently large proportions to well sup- 


port such a club. 


western ealen 


PERSONALS 


c oJ HKambach, for several years associated with the 
Marehall & Huschart: Machinery Co, Chicago, Th. is now 
vice-prealdent of the recently organized Plerce Machine Tool 


Co, Chicasco, IN. 

R. T. Lane, general sales manager of the Standard Tool 
Co, Cleveland, Obte, delivered a technical talk on Btech, 
Taps, Drilis and Reamers,” at Passaic, N- J.. on May lo. ae 
intended for the bene At of dealers In that section she ta 
wan open to the general mechanical public and cover beth 


commercial and technical considerations. 
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IRON AND STEEL 


Pig Iron—Quotations were current as follows at the points 
and dates indicated: 


One One 

Mayi12, Month Year 

1916 Ago Ago 

No. 2 Southern Foundry, Birmingham.$15.00 $15.00 9.50 
No. 2 X Northern Foundry, New York. 20.50 20.50 4.25 
No. 2 Northern Foundry, Chicago..... 19.00 19.00 13.00 
Bessemer, Pittsburgh ................ 21.95 21.95 14.55 
Basic, Pittsburgh ..............cc00e. 18.95 19.20 13.45 
No. 2 X, Philadelphta................ 20.50 20.50 14.25 
No. 2, Valley..................00.00 2, 18.50 18.50 12.75 
No. 2, Southern Cincinnati............ 17.90 17.90 12.40 
Basic, Eastern Pennsylvania......... 20.50 21.00 13.25 
ore forge, Pittsburgh............... 18.70 18.70 13.45 
teel Sh The following base prices in cents per pound 


are for angles 3 in. by a An. and larger and tees 3 in. and 
larger from jobbers’ ware 


r——-New York——, 
ne One 
May 12, Month 


Year Cleve- Chi- 

1916 Ago Ago land cago 

Steel angles, base.......... 3.50 3.15 1.85 3.25 3.10 
Steel T’s, bage............. .55 3.20 1.90 3.25 3.10 
Machinery steel (bessemer) 3.25 3.15 1.80 3.25 3.10 
Steel plates, base.......... 4.50 siete Sie 3.65 3.50 


Steel Sheets—The following are the prices in cents per 
pound from jobbers’ warehouse at the places named: 


Mey 12, Month Year Cleve- Chi- 
16 go Ago land cago 
No. 28 black..... pete ees 3.65 3.50 2.60 3.20 3.20 
No. 26 black............ 3.55 3.40 2.50 3.10 3.10 
Nos. 22 and 24 black.... 3.50 3.35 2.45 3.05 3.05 
Nos. 18 and 20 black.... 3.45 3.30 2.40 3.00 3.00 
No. 16 blue annealed.... 4.70 3.75 2.85 3.70 3.60 
No. 14 blue annealed.... 4.60 3.70 2.25 3.60 3.50 
No. 12 blue annealed.... 4.55 3.65 2.20 3.55 3.45 
No. 10 blue annealed.... 4.50 erase eusbes 3.50 3.40 
No. 28 galvanized....... 5.66 5.65 4.00 5.50 5.50 
No. 26 galvanized....... 5.35 5.35 3.75 5.20 6.20 
No. 24 galvanized....... 6.20 5.20 3.55 5.05 6.05 


Standard Pipe—The following table shows the comparison 
in discounts, together with the net prices in cents per foot 
for carload lots f.o.b. mill: 


co——Black——_, Gen vonized 
May 12, One ay 12, One 
1916 Yr. Ago 1916 Yr. Ago 
noe 2 in. steel butt welded 70% 81% 50% % T2%% 
to 6 in. steel lap welded. 68% 80% 484% 12% % 

Diameter, In. 

MG Seuss ee Rs iota “or ts Soe ates sare ete 3.45 2.19 5.69 3.16 
Deo cos Sew aae weer eae ube ek 5.10 3.23 8.42 4.68 
De. eae rail ete oh Sa eed » 6.90 4.37 11.39 6.33 
WG: ota epee ook deed eee ha es ee 8.25 5.23 13.61 10.18 
De kn opt othe mim wa rglann aaa nae ine dus G 11.10 7.03 18.32 10.18 
Oe Sig Siig Bee Nek, opidta eenee eae 18.72 11.70 30.13 16.09 
SA mee eae e Weluavate 16!.¥ e%ere: bua eater 24.48 15.30 39.40 21.04 
A Akl Nha en Sbisckue oe Quester 34.88 21.80 56.14 29.98 
BD -swehacee tiers eee ee be eh bas 47.36 29.60 76.22 40.70 
On. aleigiea ee obit tea ee 61.44 38.40 98.88 52.80 

From New York stock the following discounts hold: 
Black Galvanized 
3% to 6 in. steel lap welded............. 61% 36% 
to 3 in. steel butt welded............ 64% 42% 


Malleable fittings, Class B and 
eell at 30 and 5% from list price. 


C, from New York stock 
Ca 
55%. 


st fron, standard sizes, 


Bar Irom—Prices are as follows in cents per pound at 
the places named: 


Mey 12, One Month 
1916 Ago 
Pittsburgh, mill ....... ioe eee weer e eeees 2.60 2.60 
Warehouse, New York...... erates ecb es aie “ 3.25 3.15 
arehouse, Cleveland ................. 3.25 3.25 
Warehouse, Chicago .................. 3.10 3.10 


Cold Drawn Steel Shafting—From warehouse to consumers 
requiring fair-size lots, the following quotations hold: 


May 12, 1916 One Month Ago 
New York ........... List price plus 20% _ List price plus 15% 
Cleveland ............ List price plus 20°% List price plus 20% 
CHICARO 2k bees cs List price plus 10% List price 


Drill Rod—Discounts from list price In New York are as 
follows: Standard, 65%: extra. 60%; special, 55%. 


Swedish (Norway) Iron—This material per 100 lb. sells as 
follows f.o.b. places named: 


—— New York ——\~ 
Today One Year Ago 


$0.00 $3.75 @ 4.00 Cleveland... 


$5.80 Chicago... $5.00 
In coils an advance of 50c. 


is usually charged. 


Prices--Materials and Supplies 


from 10 to 18% tungsten 
ork: 


Bara. oiseis cece cart «+. $3.00 


High Speed Tool Steel containin 
sells as follows per pound in New 


BIN GUS oe eve ee caters w $2.35 


Bar Steel sells at $3.25 per 100 lb. from warehouse, New 
York. 


METALS 


Miscellaneous Metalz—The present Suotattons in cents per 
pound, with a comparison of practically a month and year 
ago, are as follows: 

c————_ New York ——___,, 


ne ne 
ares 12, Month Year 
1916 Ago Ago 
Cc er, electrolytic (carload lots) 30.50 27.25 19.00 
ian, Peo ein i : 7 ee - easy Blah e ain Sges. “e.ce ) 49. 65.00 39.50 
| OF Fs erent We bade ee ncereee ON Me eine ae 7.50 6.75 4.20 
BVCILER © 30h etek Gas Seats eee oulate ace 16.37% 19.50 14.00 
ST. LOUIS 
TeG@AG: - lo) er eis ee sieleiee 4.4 eeatere SS 7.37% 6.75 
SPGlter cc ci eek teeta ccka awe eek 16.50 18.00 


At the places named, the following prices in cents per 
pound prevail: 


c———— New York ——, 
One 


One 

May 12, Month Year Cleve- Chi- 

191 Ago Ago land cago 

Copper sheets, base..... 37.50 35.00 24.00 38.50 36.50 
Copper wire (carload 

FOtS) so 5 nt yoene hee 7.50 35.00 21.50 34.50 37.00 

Brass rods, base........ 45.50 37.00 20.50 38.00 38.00 

Brass pipe, base........ 46.00 41.00 23.50 43.50 46.00 

Brass sheets ........... 4.50 37.00 20.50 38.00 38.00 
Solder % and % (case 

LOUB) oe eee 8 eee es 30.50 31.00 28.50 85.50 35.00 

Old Metals—The following are the dealers’ purchasing 


prices in cents per pound: 
7-—New York—, ;-—Cleveland— 
Three hree 
wey 12, Months May 12, Months 
1916 Ago 1916 Ago 


Copper, heavy and crucible... 25.00 21.50 26.00 12.10 
Copper, heavy and wire...... 4.50 21.00 25.00 11.75 
Copper, light and bottoms.... 22.00 18.00 21.00 10.50 
ead, heavy ............cc00. 6.00 5.00 6.50 3.20 
Lead, tea ........ ccc cc cee 5.50 4.50 5.60 eiaiis 
Brass, heavy ................ 14.50 13.50 20.00 8.25 
Brass, light ................. 2.50 11.00 13.50 6.75 
No. 1 yellow rod brass turnings 15.25 13.00 15.50 ites 
NNO oe cesar Bre ecko Svs, ove Zaha Dietins .0 12.50 14.00 4.50 
Monel Metal—The following are the prices in cents per 
pound for mill lengths 8 ft. and over: 
10,000 6,000 2,000 Less Than 
Lb Lb Lb. 500 Lb. 500 Lb. 


of a Size of a Size of a Size ofa Size ofa Size 


Size, In. and Over and Over and Over and Over and Over 
Rounds—Squares 
to wWe..... 1.60 32.00 32.50 33.00 36.00 
to fe edie te 1.25 31.75 32.25 32.75 35.75 
to 1 ] ata fons 31.00 31.50 32.00 32.50 35.50 
1d? to 2%..... 31.75 32.25 32.765 33.25 86.25 
Rounds 
3 to 3y,..... 32.60 33.00 33.50 86.00 37.00 
Squares 
De aoe ere G es 32.50 33.00 33.50 36.00 87.00 
Rounds 
3% to 3]R..... 32.25 $2.75 33.25 35.75 36.75 
Squares 
Sys to 3}8..... 32.25 82.75 33.25 35.75 36.75 
aa ee beds 
to 448..... 33.00 38.50 36.00 36.50 87.50 
5 to 6{%..... 36.00 86.50 37.00 34.50 38.50 
ols .50 37.00 37.50 38.00 39.00 
Flats ........... 32.50 83.00 33.50 36.00 37.00 


Flats not rolled wider than 6 in. or less than % tn. thick. 

rag sad bars 2c. per Ib. over corresponding size of round 
rods. 

For cutting to any specified length not shorter than 1 ft. 
add ic. per lb. 

The scrap allowance is 18c. per lb. delivered at works. 


Antimony—Chinese and Japanese brands are quoted in 
cents per pound for spot delivery, duty pald: 


May 12, 1916 One Month Ago 


New York .........c ccc cceuce 35.00 45.00 

Cleveland .............c0000e. 50.00 @ 55.00 60.00 @ 55.00 

CHICA RO 5 5556 bse si ob ee boas 45.00 45.50 
Babbitt Metal—-Quotations are as follows in cents per 


pound from warehouse at the places named: 


New York Cleveland Chicago 


60.00 @ 65.00 58.75 60.00 
30.00 @ 35.00 21.00 28.00@ 30.00 


Copper Sheeta—In New York from warehouse hot rolled 
16 oz. (large lots) base per Ib. is 39c.; cold rolled 14 oz. and 
heavier add l1c.; polished takes lc. per sq.ft. extra for 20-in. 
widths and under; over 20 in., 2c. 


Best grade ...... Senate waters 
Commerctal 


eee er eee see e wee 


May 18, 1916 


Copper Bare from warehouse sell as follows in cents per 


und. 
ey May 12. 1916 One Month Ago 
New York ........... ........ 43 00 40 00 
Teveland © 5 ee 32 50 33 30 
ChicaKO © og eee eee te as 38.50 33.00 


Nete— From warehouses at the places named, on fair sised 
orders the following amount is deducted from Met: 
r—~New York— -— Cleveland — aU eae, 
One One One 
May 13, Month mey 12, Month May 12, Month 
1916 1916 


Ago Ago 191¢ Ago 
Hot pressed 
equare : . $250 $2.75 $3 25 $3 bo $3.25 $3.70 
Hot pressed 
hexagon ... 2£.50 2.76 23 375 3.25 3.40 
Cold punched 
yare . .. 2.06 2.80 3 00 3 00 3.00 3.25 
Cold punched 
hexagon . 250 300 325 375 350 400 
se oniahes nutes sell at the following discounts from jist 
price 
May 12.1916 One Month Ago 
New York .. $O0--]0+; 65% 
Cleveland ...... * s 76 140°5 
jeago ....... sets , oth 65 - 70°, 
Ca Beltea— From warehouses at the places named the 


rrtage 
following discounts from list price are in effect. 


New York Cleveland Chicago 
by 6 tn 2 45 5% $0 -10- -3°; an 34 
rger and longer .. 38% 40--15 % 50°; 


At this rate the net prices are as follows: 
Length, -——New York—— ——Cleveland —, eg care 


in by ® %y % 
i, a sks nena oe se43 Eee on a6 is 2 & 
: &4 . . 4s 43s 42 has 
5 632 $212 95°53 $1 $139 $3463 46 8163 $425 
1 44262320 «485 $5 1381 34% 50 177 «+450 
wy 330062068 )~—=«(6.18 60 164 406 Be 1.91 0 4.75 


Nachine From warehouses at the places named the 
following discounts hold. 


New York Clevetsnd Chicago 


% by 4 In. and smaller... 0% 6@ and 10's 60and 10% 
Larger and longer up to 1 
In by 20 Im............. 40% 60 and 8+ $0 and 10% 


Al this rate the net prices per 190 follow 


Length r—New York-— ——Cleveland—— —--Chicago— 
In % % 1 % My 1 % i 

2 - $089 $232 E940 $067 $146 BENR $044 8174 $7 26 

: ae a2 6268 1006 70 #618?) 6632 “7 6185 760 

3 me 97 263 1068 73 166 6464 79) 6297) = =800 

yw .... 2.010 8.79 11.22 io in ooo ae ae S| 73006208) =68 40 


Wreught Washers—From warehouses at the places named 
the following amount is deducted from list price: 


New York.... $4.00 Cleveland.... §¢0@ Chicago.. §¢ 60 
At this rate, the net prices follows 
Diameter, In. New York Cleveland Chicago 
Dis dabei hat $1000 $890 9.90 
ee - ilesaee 420 420 «20 
: 7140 5 40 40 
* @% 440 4% 
y 6 40 3240 340 
‘a 6 40 340 340 
a a eee § 40 1130 219 
Ne Seems cs ann 5 20 320 320 
.* & 10 210 310 
‘ ies Cn nn § 00 200 399 
eae Se 520 1:9 320 
IN. IN 1% 2 5.0 ae 2°90 
ah. 2%, €39 450 4°90 


lo 
New York... $2 50 Cleveland. ... $225 Chicago $2 90 


Riveta—-The following quutations are allowed for fair sized 
orders from warehoune. 


eis cast-iron washers the base price per 109 Ib In as fol- 


New York Cleveland Chicaxo 
Rteel & and smaller, ae 45-16; S21 
Tinn Ce ear ee, yk Ye, 45 to"? S24, 


Button heads %. % 


ll as 
follows per 100 ib”. . lin. diameter by 2 in. to & In seclla 


New York.... $525 Cteveland.... $385 Chicago... $350 
is Cone heads, same alzen: 
“Sew York.... $535 Cleveland.... $395 Chicago eee 


= For the following sizea. the extras over the above prices 
cents per 100 ib are an follows 


Me to 1% In long. all diameters ... ........ $n 7 
in. dlameter 5 ss aly 
yim diameter ae 
in long and shorter aa 

neer than % In re 
c *8 than kega tod vee 
Ountersunk heads 000 @ 20 


1 Pde Wire nails fob Pittatburah well at $250. walvanized, 
re diene longer. $4 oe, and Phorter, 3° These pric on are to 
Kular customers and delivery ja made at the milla canvent- 


*nce. From warehouse wire and cut nalis aell as follows 
: r ‘lev *hicaKo 
Wire Nom : ptr ( leselane Ch Se 
ae eae ick tas 245 333 
lap apper Rivets and Bure sci) at the folluwing rate for orders 
Ib and over. 

Cy Rivets HRura 
meee and aie Ghia eats Be Liet price Liat price 
New ¥. % Estar ed eA Taist price Loet price 

ork . .207 from list price List price 


a 
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MISCKLLANEOUS 


Seamlese Drawn Tub (iren Pt —Th i 
per pound from warchaues is as folitca nae Dase price 


New York Cleveland Chicago 
43.50 44.60 42.60 
46.00 43.50 43.50 


pane immediate stock shipment the following quotations 


a ee 


BSS OE ee SUES eee ee SS 


Copper —_——_, cm Brass ———_,, 

-—-New York. New York—, 

One One 

ayi2, Year Cleve- Mayi12, Year Cleve- 
Diameter, In. 1916 Ago land 1916 Ago land 
7h to 2y..... 49.00 22.50 44.50 46.60 19.50 43.50 
ew bE eoceg 49.00 22.50 44.50 46.60 19.50 43.50 
3% ; 60.00 23.590 44.50 47.50 20.50 43.50 
Rattina eg eit ct §1.00 24.50 486.50 48.50 21.60 44.50 
5 ete ee ee ees $3 00 26.50 47.50 60.50 23.50 46.50 
5 55 00 2x50 49.50 62.50 25.50 48.50 
6 Be Bik adlateteieg 56 00 29.60 61.50 63.50 26.50 60.50 
© ke Ue he ee ate 55.00 31.50 61.50 65.50 28.50 60.50 
| ae i ee ae 60.00 33.50 66.50 67.60 30.50 64.50 


Welding Material (Swedish)—Prices are as follows in 
cents per pound fob. New York: 


Welding Wire Cast-Iron Welding Rods 


»- te i Oe (ay ee 10.00 % by 19 In. long....... 22.00 
No s. di and No.'i0 2" 1100 Ry by 12 In. long....... 26.00 
itined Bartle gnihed dt boas cee 9250 by 19 In. long....... 20.00 
No 12...  nbararate 13.50 % by 21 In. long...... . 20.00 
_No lédand .. .. ..... 1500 |, 
No om... adn Stee 16.59 Vanadium Wire in Colls or 
No. 20 . he wees 17.50 ticks 
’ 
Special Welding Steet 2222000000000 1688 
¥ Bia duindethel o aso foa 2 eos BS.00 Rs be eee hae Sh or eas 14,00 
CPs Sane usis Daeae Aa 30 00 Oe Gees ee Ae ale ee OO 
$e. Poe Reet e es 28.00 4% and iarger....... eee. 21.00 


Tian Platea—The following prices are in effect from ware- 
houses at the places named: 


7—New York— — Cleveland — -— Chicago — 
One Ine One 
Ma on Month May 12, Month May 12, Month 


19 Ago 1916 Ago 1916 Ago 
Coke tin plate, 14x20: 
100 Ib ......... $6.25 $5.00 $5.40 $5.00 $5.60 $5.00 
IC 107 tb..... 6.40 6.158 6.55 6.15 5.76 §.15 
Terne plate, 20x28: 
Rase Net Coat- 
Wat Wat. Ing 
100 Ib. 200 8 310.50 $9.80 $9.10 $9.10 $8.90 $8.50 
1c 314 8 10.80 8.90 9.35 9.35 9.26 9.10 
1 270 &§ 120 1180 11.60 11.60 11.40 11.16 
tc 218 12 #12900 12.90 10.50 10.25 10.76 11.75 
| 221 #15 13.00 13 00 10.50 10.50 11.60 11.50 
tec 226 #20 ©=«©13.50 13.50 12 50 12.50 12.50 12.20 
tec 23) &B 14.25 14.25 13 50 13.50 13.75 13.50 
tc 23¢ 30 1650 15 50 14.50 14.50 14.75 14.60 
1c 241 #35 17.00 17.00 15.75 16.75 15.85 16.00 
Lc 246 40 19.00 19.00 16.75 16.75 17.10 16.768 


Cokhe—The following are prices per net ton at ovens, Con- 
nelleville, and cover the past four weeks: 


Apr. 22 Apr. 29 May ¢ May 13 
*rompt furnace $3 00 $2.25 $2.25@2.40 §$2.00@2.25 
prone foundry 3.75@4.00 3.75 3.75 s80G 3 ce 


Ss Cletha (Wipt Tewels) sell as follows per dozen: 
16x18 In., 30c.; 18x20 In., 35c.; 18x22 In., 38c. 


Feundry ané Fire Clay in New York sells at $2 per lot of 
300 Ib. This does not Include delivery charges. 


Rine Sheete—The following prices in cents per pound pre- 


vall. : 
Carload lots, fob. mill. 2. 26 ee ee ee eee 25.50 
New York Cleveland Chicago 
Aha gees 26 50 26.50 26.50 
Beice ot icine 27.00 27.00 27.00 


Cotten Waste—The following prices are in cents per pound: 


New York Cleveland Chicago 
White ed lil eeogte.oe | 780g1100 "800g 10.50 
fal Seda sellin an oe ee ee ae se 
Philedcl phi: i ieteseae ode: o yhOu Chicskgl se 1.90 


Rell Seipher in 360-Ib bbl. sells as follows per 100 Ib. 
New York.... §2 78 Cleveland.... §2.75 Chicago.... $2.50 


naced O§F1}—These prices are per gallon: 
New York Cleveland Chicago 
$0.80 $0.51 


Raw in barrel@.. 0... eee ees uh 56 ‘90 


S-gal cans 
Boiled, it is lc. per gal. higher. 


White and Red Lead, !n cents per pound. sell as follows: 
— Reda — -——White— 


re 


Ipry In Oi Dry and In Oil 
5 19050 
ON Kew 6 26. fe asseeeeee's 1950 11.00 f 
L vad nicl. Keys o......-.-. 19 75 11 2h er 
Tthy-Ib Kem 6 te eee 11.09 1150 : 
lo to BAD. “CANS tists ce eee. 12.50 12.50 12.50 
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New and Enlarged Shops 


If you are in need of machinery or supplies, the first thing to do is to consult the Buying 


Section. 


If you cannot find just what you want, send us particulars, and we will be 


glad to publish it free of cost, thus putting you im touch with reliable manufacturers. 


METAL WORKING 


NEW ENGLAND STATES 


The contract has been awarded for the construction of a 
l-story, 40x200-ft. addition to the machine shop of Scott & 
Williams, Laconia, H. 

The contract has been awarded for the construction of a 
factory at South Boston, Mass., for Albert & J. M. Anderson 
Manufacturing Co., Boston, manufacturer of electrical goods. 

The contract has been awarded for the construction of 3 
factory buildings at Boston, Mass., for the Gillette Manu- 
facturing Co. oted Apr. 20. 

The Bristol Brass Co. contemplates constructing an addi- 
tion to its plant at Bristol, Massa. Estimated cost, $35,000. 

Fire May 3, damaged the foundry of the Lebaron Foundry 
Co. at Brockton, Mass. Loss, $5,000. 

The contract has been awarded for the construction of an 
addition to the foundry of W. A. Hardy & Sons Co. on Water 
8t., Fitchburg. Mass. 

Fire, May 1, destroyed the foundry of the W. R. Hart Co., 
Island St., Lawrence, Mass. 

The Vitrified Wheel Co. will construct an addition to its 
mill on Emery S8t., Westfield, Maas. 

Plans are being Prepared for the construction of an ad- 
dition to the plant of the Gilbert & Barker Manufacturing Co., 
menurectune: of gas machines, tanks, etc., at West Springfield, 

ans. 

The contract has been awarded for the construction of an 
addition to the plant of the American Steel and Wire Co. at 
yp orcester: Mass. Estimated cost, $20,000. Noted Mar. 30 and 

pr. . 
The contract has been awarded for the construction of a 


factory at Bantam, Conn., for the Bantam Anti Friction Co., 

manufacturer of bal! and roller bearings. 
Plans are being prepared for the construction of a on 
ote 


a penouly Conn., for the Ball and Roller Bearing Co. 
pr. 

Work will soon be started on the construction of an ad- 
dition to the plant of the Stamford Rolling Mills Co. at Stam- 
ford, Conn. 

MIDDLE ATLANTIC STATES 


The Donner Stee! Co., Buffalo, N. Y., plans to construct ad- 
ditions to its plant at 475 Abbott Rd. Estimated cost, 
$140,000. 

The contract has been awarded for 2 additions to the 
plant of the Aluminum Co. of America, Niagara Falls, N. Y. 


Plans are being prepared for a 2-story factory for the 
Schatz Manufacturing Co., manufacturer of castings, Pough- 
keepsie, N. Y. Estimated cost, $25,000. 

Bids are pone received by the American Locomotive Cuo., 
Schenectady, N. Y., for equipment for the new cylinder and 
forging shop which it plans to construct at Schenestady. 
Noted Apr. 27. 

The Lefever Arms Co., Maltbie St., Syracuse. N. Y., has 
awarded the contract for a 2-story factory. Noted Apr. $7. 

The contract has been awarded for an addition to the 
factory of the Kerr Turbine Co., Wellsville, N. Y., manufact- 
urer of machinery. Estimated cost, $20,000. Noted May 4. 


The Audubon Wire Cloth Co., Audubon, N. J., will svon 
receive bids for a reinforced-concrete building. Robert T. 
Korb is Pres. 


A_100x100-ft. pent will be constructed on South Spring 
ats Eiaebeth N. J., by the Elizabeth Auto Body Manufactur- 
ng Co. 


Press reports state that the Waclark Wire Co., Elizabeth, 
N. J., plana to construct 6 additions to its plant at Bayway, 
(Elizabeth post office). Philip Foster is Supt. 


The vemas chy Sy Steel Co., Newark, N. J., plans to construct 
a@ i-story building on Bessemer 8t. 


D. B. Dunham & Son, Inc., Newark, N. J., manufacturer of 
automobile bodies, has nea ee a site on Halsey St. and will 
rebuild its plant recently destroyed by fire. Noted Jan. 27. 


The Isotta Fraschini Motors Co., Newark, N. J., repre3ent- 
ing the Isotta Fraschini and Scripps-Booth cars, will con- 
struct a 2-story garage and service station on Central Ave. 


Cc. T. Silver of the Overland Motor Co., New York, N. Y., 
has arranged for the construction of a garage and sales sta- 
tion on Central Ave., Newark, N. J. 


The contract has been awarded for a l1-story factory on 
Elm St., Parth Amboy, N. J., for the Raritan Copper Works. 
Estimated cost, $4,000. 


The Keystone Watch Case Co., 15 Maiden Lane, New York. 
N. Y., is in the market for equipment for making time fuses 
for its plant at Riverside, N. J. Noted Apr. 20. 


The American Steel and Wire Co., Trenton, N. J., 
bulld a 1-story addition to its plant on South Broad St. 


will 


William F. Hughes, Trenton, N. J., plans to construct a 
sheet metal working plant on Phillips Ave., Trenton, N. J 


The Trenton Malleable Iron Co., Trenton, N. J., will con- 
struct a l-story addition to its plant on New York Ave. 


Plans are being prepared by Brickell & Brickell, Wagner 
Bldg., Bradford, Penn. for a l-story foundry for the SBo- 
vaird Co., 181 Main St., Bradford. Estimated cost, $6,000. 


The machine shops and roundhouse of the Monongahela 
R.R. at Brownaville, Penn., recently destroyed by fire, wiil be 
rebuilt. Loss, $100,000. D. K. Orr, Brownsville, Ch. Engr. 

Worth Bros., Coatesville, Penn., will construct machine and 
blacksmith shops and yard runway in connection with its 
steel plant. Estimated cost, $130,000. 

The United States Lock and Hardware Co., Columbia, 
foane plans to construct several additions to its plant in the 
‘all. 


Plans are belng prepared by Morris & Erskine, Arch., 
Philadelphia, Penn., for a 4-story addition to the factory 
of Leeds & Northup, manufacturer of scientific instruments, 
near Wayne Junction, Philadelphia. 

The Pringle Electric Manufacturing Co., 1912 North 6th 
8t., Philadelphia, Penn., will construct additions to its plant. 


SOUTHERN STATES 


The Virginia Steel Corporation, recently organized by Ed- 
mond H. Patterson and Tarlton F. Heath, of Petersburg, Va., 
with $2,000,000 capital stock, has retained W. R. Miller Co., 
Pittsburgh, Penn., to prepare plans and supervise construc- 


tion of plant at Hopewell, Va. (City Point post office). Esti- 
mated cost, $1,000,000. Noted Apr. 20. 
F. C. Kramer, Savannah, Ga., will construct a i-story, 


reinforced-concrete building for the manufacture of automo- 
bile tops. 


The National Pipe and Foundry Co. is building achine and 
pattern shops at Attalla, Ala. 

The Louisville, Henderson & St. Louis Ry. will rebuild ita 
shops at Cloverport, Ky; recently destroyed by fire. R. N. 
Hudson, Loutsville, is res. and Gen. gr. 


The National Foundry and Machine Co., 1406 West Main 
St., Louisville, Ky., is enlarging its plant and is in the market 
for foundry and tank shop equipment. Noted May 4. 


MIDDLE WEST 


The Sommers Motor Co. will bulld a 100x200-ft. machine 
and erecting shop addition to its plant at Bucyrus, Ohio. 


The American Brass Manufacturing Co. has awarded the 
contract for the construction of a factory at 1521 East 49th 
8t., Cleveland, Ohio. 


The contract will soon be awarded for the construction of 
a 2-story, 60x350-ft. reinforced-concrete factory for the Cham- 
pion Register Co., 6921 Colfax Rd., Cleveland, Ohlio. 


The Cuyahoga Spring Co., 16606 Waterloo Rd., Cleveland, 
Ohio, will construct an addition to its plant at Cleveland. 
Estimated cost, $4,000. 


We have been advised that the Ferry Cap and Screw Co. 
is constructing an addition to its plant at 2147 Scranton Rd., 
Cleveland, Ohio. Estimated cost, $4,000. Noted May 4. 


The contract has been awarded for the construction of a 
1-story factory at Lakeside and 5ist St.. Cleveland. Ohio, for 
the Forest City Electric Co.. Windsor, Ave., manufacturer of 
electric equipment and automobile parts. Estimated cost, 


? 


The contract has been awarded for the construction of a 
200x500-ft. factory at Coit Rd. and Kirby Ave., Cleveland, 
Ohio, for the Grant Motor Co., Findlay. 

Plans have been prepared for the construction of an ad- 
dition to the plant of the Kuhlman Car Co., Adams Ave., 
Cleveland, Ohio. 

The Mustee Water Heater Co., 3008 Cedar Co., Cleveland, 
Ohio, has been granted a permit for the construction of a 
factory at 3409 Superior Ave., Cleveland. Estimated cost, 
$10,000. Noted Jan. 27. 


The Standard Oi! Co. has awarded the contract for the 
construction of a 60x100-ft. garage at 3041 Broadway, Cleve- 
land, Ohio. Estimated cost, $12,700. Noted May 4. 


Work will soon be started on the construction of a 2- 


anak 60x100-ft. factory at Cleveland, Ohio, for the West 
oer sae Co., 80 East 70th St., Cleveland. Noted 
an. : 


The New York Central R.R. through its purchase depart- 
ment in Cleveland, Ohio, {is in the market for the following 
metal-working and wood-working tools for its shops at 
Coalburg. Ohio: 1 pipning machine, one 4-spindle combination 
horizontal car boring machine. 1 vertical hollow chisel car 
mortiser with 2 vertical boring attachments, one 42-in. band 
real bal 9 machine, one 36-in. rip sawing machine, one 2-in. 
triple head bolt cutting machine, one 2-in. pipe threading ma- 
chine, one 12-in. power punching machine, one 250-lb. power 
hammer, one 28-in. vertical drillin machine, one 3x18-in. 
emery grinding machine and two 10-ton standard electric 
traveling cranes. G. R. Ingersoll, Cleveland, is Pur. Agt. 
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The Fyr-Fyter Co... recently incorporated, plans to estab- 
lish a factory at Dayton, Ohio, for the manufacture of fire ex- 
tinguishers and kindred lines. 


The Gelion Jron Worke and Manufacturing Co. 
structing additions to its plant at Galion, Ohio. 


The Fischer Can Co.. recently incorporated, plans to estab- 
hsh a plant at Hamilton, Ohio C KR Greer, y. Hamilton 
Chamber of Commerce. is interested. 


The Niles Tool Works Co. will construct an addition to its 
plant at Hamilton, Ohio. 


The Standard Car Conetruction Co, fetilabas & Incorporated, 
lans to conatruct a plant at Hubbard, hiv Satimated coat, 
1,000,000 


The Buc hers Foundry Co. is rebuilding its plant at Over- 
peck. Ohio, which was recently destruyed by fire with a loss 
of $25.000. Noted May 4. 


The pote View Poundry Co is constructing a l-story, 60x 
ae ae “ee to its plant on McDonough St. Sandusky, Ohlo. 
Noted Nov. 


J E. Galvin. of the Ohio Steel Foundry Co. Lima. Ohta, 
and others are intereated in the organizaticn of a company to 
construct a steel foundry at Springfleld. Ohio. 


The Weatern Condult Co will construct an addition to its 
pleat at Youngstown, Ohio. Estimated cost, 350.000. Lo J. 
ampbell is Pres. 


The Elwood Foundry Co., pens incorporated, wlll en- 
large and rap the plant of the Elwood Iron forks at 
Elwood. Ind. H. Pilkington, Elwood, is in charge. 


The Dudlo Manufacturing Co. manufacturer of wire 
wet plans to constr: t additions to its plant at Ft 
Wayne. Ind. George A. Jacobs ts Mar 

The United States Steel Corpuration 
plant at Gary. Ind. Noted Dec 

The National Steel Casting Co 
rove its plant at Montpelier, Ind 
22.000 and $75.0u00 

The Michigan Stamping Co. ts constructing a plant on 
Mack Ave. Detroit, Mich. Noted Mar 9 

The contract has been awarded for the conetruction of @ 
Soz260-ft addition to the plant of the Morton Manufactur- 
ing Co, manufa turer of iron working machinery, at Muske- 
gon Helahta Mich 

The American Glyso Metal Co willl build a l-story factory 
at 1625 Hockwell St. Chicago. Jl Biatimmated cont, §é.uu0 

The Anheuser-Huach Brewing Asso: tation, St Loule. Mo. 
will construct a 3 atory eweragwe at 24699 Jones St. Chicagn, 
Ml Estimated coat, $1] 0.85 

The Apex Appliance Co, 322% West Both St, Chicago. FH. 
manufacturer of washing machines w.l] build a@ J atary ad- 
d.tion to ita factory at Chicano. Fliatimated cost, $6.54 


The Auatin Motor Co. 470) Weat Maison Rt. Chicavo 
Wl. will construct a warace at 44 North Saramic Ave, Che- 
cago, Eatimated coat, Q§)00n 


The contract han been awarded for the conatruction of a 


te a at oe lake Dark Ave... Chie AKG, lil. fur J A. €Car- 


is con- 


is constructing a 


plans to enlarge and !m- 
Batimrmnated cost. between 


Bide are being received for the conatruction of a SOxtsO- 
addtien to the plant of the Chicago Hearing Metal Co. 
{3rd and Western Ave. Chicagy, Il 


The Chicago & Northweatern Rv. Chicago. TH, ts in the 
Market fur poco t ye repeater hep equipreent, conmaatinag 
larwely of tole maw he tach nery, forwing presse and plate 
Working Cools Noted Jan 27 


The Cole Manufacturing Co, manufacturer of atovea, T2148 
Routh Weatern A\e Cho veo. Dir, well ceomateust a 2 atory 


oc sheep at 2628 Brons Ave, Ch. ago. Latsmated coat, 
blog 


maniufact- 
e-atory 


WoC. Griaweld, 3614 Grand Hive. Chic ames OM 
edd of ateel drawn metal geoote, will conntruct a 
actory at Chicago. Eaturnated comt, §2% 0058 


16 Bide are be Ing recelved for the conatryetion of a ft atory, 
Ax120-f£¢ machine Bhop {ur aA M H a terudaa, oats] Cornell Ate, 
Chicago, HL 


The Tiinole Central R RR Ch tease PL) tw receiving fenta- 
oe Amures for V2omwhinem for pn awhere wh pe work A 8 
aldwin, 135 Bast tith Pl. Chicawe te Oh Brewer 


HP Kroencke. 2710 lowa St. Chtoawe TN 


l-story Warawe atl 2601-20 North California Ave. 
Estimated Come, yee ceca, 


wiliconatruct a 
Cdaiecwee, TUM, 


ate Lawrence Manufacturing Co, 9 South Cinten St, 
t camo, TW. manufacturer of qetal goeaol ne Larie de can. 
Structing a factory at Chicago | Blattmated comt, $2000, 


Sovatthew Se hmiclt will congtrert an to ators wWaAriwe at 3720 
Uthport Ave. Chitago, JH Fletimiated comt,  §)erusee 


L. &hon wilt coneatruct a owarage at &2° Banat 43rd St. Chi- 
Cago, TL Estimated cont, $14 on 


regis Weller Manufacturing Co. 1840 North Koetner Ave. 
elke Ml. Wiileonateuct an addition te ite mactone shop at 
Cago. EFatimated cost. $2 vag 


ei ae Holt Manufacturing Co manufacturer of Crarttan 
kines, is constructing wm bOOxpSO-ft adiiition to its plant at 
Corla, TL Noted Mas 4 


2. Bg contract haa been awarded for the construction of a 
PPOry. 40NT Io Ct shop oat Geen Hapods, Wie. fer the Wood 


County Cooperage Co Noted Apr ola 


‘ay H Lohr will construct _ 25n70-ft. machine shop addition 
Is wWaraue at Hartford, Wis 


Ret The Goetha) Riow Pipe and Ventllating Co, E77 Prairle 
plan Waukee, Wis) his dn reseed fee car tal ateck, and 
8 to equip and enlarwe its pratt at Milwaukee. 


160 ne automatic plant of the Harles-Davidson Motor Co., 
Nton St, Milwaukee, Wie. in bese remodeled. 


MACHINIST 79 


The contract has been awarded for the construction of a 
l-etory, 84x100-ft. addition to the plant of the Manufacturers’ 
Foundry Co., 15th and Oklahoma ve., Milwaukee, Wis. 


The Reedeburg Auto Co. will construct a 1-story, 56x115- 
ft. addition to its plant at Reedsburg, Wis. y, 56x115 


The Townsend-Metcalf Automobile Co. is constructing a 
3-story addition to its plant at Reedeburg, Wis. Noted Mar. 16. 

The Ozaukee Heater Co. will construct a plant at Saukvilie, 
Wis, for the manufacture of oj] burners and stoves. 

F. J. Moeller will construct a 30x60-ft. machi 
Sturgeon Hay, Wis. Rc Dns eroe Rt 

Preliminary plane are being prepared for the construc- 
tion of an addition to the foun rene finishing shop of the 
Werra Aluminum Co., Waukesha, is. 

The John Obenberger Forge Co. plans to construct a 


factory at West Allis, is. Jo Obenberger, John 8. Pease 
and others are interested. 


WEST OF THE MISSISSIPFI 


The Ford Motor Co., Detroit, Mich. plans to construct a 
factory at Des Moines. Iowa. C. Herring is Local Agt. 

The Central Cornice Works, Sioux City. Iowa, will con- 
atruct 2 factory buildings at 411 and 469 Water 8t. 

The contract has been awarded for the construction of an 
addition to the plant of the American Can Co., 747 North 
Prior Ave. St. Paul Minn., in the Midway District. Esti- 
mated cost, §50.000. Noted Dec. 30 and May 11. 

The Tom Thumb Tractor Co., Minneapolis, Minn., plans to 
take over the plant of the FPeteler Cra Co., Como ve., &t. 
Paul. Minn, and equip it for the manufacture of its specialty. 

The Sarnia Fence Co., Ltd., Sarnia, Ont.. te building a 

lant at Stillwater, Minn... which will be branch of United 
ence Co. of Port Huron, Mich. T. 8. Prendergast is Mgr. 
Noted Apr. 20. 

Plans are being prepared by D. W. Line, Bee Bidg., Omaha, 
Neb, for a 2-story garage for the Bankers’ Realty and In- 
vestment Co. Bee Bldg. Estimated cost, $30,000. 

J. R. Reardon, Mo., will construct a 2-story, 60x120-ft. 

arage at 2nd and Joplin 8t. to be leased by the Overland 
otar Car Co. 

W E. Zahner, 12 West 10th 8t., Kansas City. Mo., fis build- 
ine a t-story, 50x100-ft. brass factory. timated cost, 
83.990 

The contract has been awarded for the construction of a 
new bullding for the Korman & Steirly Garage and Machine 
Shop, Taylor, Tex. 


WESTERN STATES 


The Port Commission, Seattle, Wash., is in the market for a 
25-ton lecomotive crane for the South Cove Pier. Estimated 


coat, §16.000 
The Weatern Bcale Co. recently Incorporated, plans to con- 
struct a plant at Vancouver, Wash. ohn B. ster, Van- 


couver, is interested. 


F Gtlhuly plana to construct a garage and machine shop at 
White Hiuffa, Wash. 

Chanalor & Lyon Co. has awarded the contract for the con- 
struction of a 4-story garawe at Rroadway and Couch St. 
Portland, Ore. Estimated cost, $20,900. 

F.C Knapp. Pres of the Peninsula Lumber Co., and asso- 
clates plan to construct a shipbuilding plant at Portland, Ore. 
Eatimated cost, $)ea,c0n, 

The contract has heen awarded for the construction of a 
Bator, reinforced-concrete automobile bullding vat 1ith and 
Hope St. Low Angeles, Calif, for the Harris Newmark Co 
Eatimated cost, §105,000. 

he Howard Co. will construct a 1-story machine shop at 
jaunt Market St. Oakland, Calif. Estimated cost, 35,000, 


The Wahtoke Citrus Arrociation will bulld a packing plant 
at Reedley, Calf Fiatimated cost, $10,000. 

The Pacific Coast Steel Co, Sacramento, Callf., {ie in the 
market for a 75-ton ladle crane. 


CANADA 


‘ 

We have been advised that the Canada Stove and Furn'- 
ture Co Ltd. Montreal, ate in In the market for cleaning 
malls, melding machines, aheet ateel machinery, polishing ma- 


chinera, etc. Nuted May 4 
Ve have been advised that. Taylor Bros. 
ee ne in in the market for @ lath, drill 
can zer and forge. Noted Apr. 2. 
soldie & McCullock Co., Ltd., will conatruct an addl- 
ae Le ant at tialt, Ont. for the manufacture of ma- 
chinery, ballere. etc. Eatiinated cost, $ban,000. 
tion of a foundry 
Work will soon be atarted on the construc on, 
at Giuelph, Qnt., for Che Guelph Stove Foundry Co. 
The Rtanley Bteel Co. Is constructing a steel plant at 
Hamilton, ¢int. 


farhor Commissioners lan to construct a 
aa ie Don Division near Mill 8t, Toronto, Ont. 


mated cont, $13,504, 

Work will seon be rtarted on the reconstruction of the 
Plant «of the Perminton Harvester Co., manufacturer of a 
pachinery, at Medicine Hat. Alta. The company is fn e 
Inarhet for machine tools and other equipment. 


GENERAL MANUFACTURING 


NEW ENGLAND STATES a ae 
t a 4-story, Se 
Tunn & Sweet Shee Co. will construc 
ace addition to its factory at Auburn, Maine. 
MelLean & Tavilor will build a 3-story, 40x80-ft. cold- 
storace plant on Elm &t. Manchester, H. 


Ltd., Carleton 
miller, vul- 


machine 
Bis’ i- 
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The Milford Manufacturing Co. pave to construct an ad- 
dition to its weave shed at Milford, N. H. 

The Cherry Valley Woolen Mills awarded the contract for 
the construction of a l-story, 62x80-ft. addition to its factory 
at Cherry Valley, Mass. 

The contract has been awarded for the construction of an 
addition to the plant of the Falulah Paper Co. at Fitchburg, 
Mass. Noted ar. 2. 

Fire. May 3, damaged the plant of the New England Paper 
Bottle Co. at Northampton, Mass. Loss, $15,000. 

The Glencairn Manufacturing Co., manufacturer of silk 
fabric, is constructing a 1-story, 80x90-ft. addition to its plant 
at Pawtucket, R. I. 


MIDDLE ATLANTIC STATES 


The Globe Woven Belting Co., 1896 Clinton 8t., Buffalo, N. 
Y.. will be in the market for about 50 looms for its proposed 
new addition. Estimated cost, $10,000. M. Beecher is Vice- 
Pres. Noted May 4 

Plans being prepared _by William Hig inson, Arch., 21 Park 
Row, New York, N. Y. (Borough of Man attan), for a 6-story, 
100x125-ft. braid d a, 5 factory for R. H. Comey Co., 78 18th 
Ste P+ te York, N. Y. (Borough of Brooklyn). stiated cost, 

The Tempest Knitting Co., Perry, N. Y., Is building a new 
3-story factory in Tempest St. 

Scott & Bowne, Bloomfield, N. J., manufacturer of cod 
liver oil and chemical specialties, will build a reinforced -con- 
crete addition to its plant on Orange St. 

The Victor Talking Machine Co. has awarded the contract 
for a cabinet plant at Camden, N. J. Estimated cost, $500,- 

The Butler Chemical Co., Butler, N. J.. plans to construct 
a new plant at East Blooingdale, N. J. 


A Pere will be constructed at Elizabeth, N. J., by the 
United Cheical Co., New York, N. Y. 

The Pennsylvania Shipbullding Co., 828 Land Title Bldg., 
Philadelphia, . enn., is construct ng a shipbuilding plant at 
Gloucester, N. J., and is taking bids for equipment. George 
8. Hoell, Secy. and Treas. 

The contract has been awarded for the construction of an 
addition to the leather factory of Berkowitz, Goldsith & 
Spiegel, Garden St., Newark, N. J. Estimated cost, $25,000. 

oted Apr. 6 and 2%. 

Fire recently destroyed a section of the plant of the Con- 
solidated Color and Chemical Co., Brown St., Newark, N. J. 
Loss, $100,000. 

The Empire Leather Co., Newark, N. J., will enlarge and 
improve its plant on Southh 10th 8st 

The contract has been awarded for the construction of a 

lant on Chestnut St., Newark, N. J., for the Hanovia Chem- 
cal Co. Estimated cost, $25,000. 

The Keystone Reduction Co., New York, N. Y.. will build 
a new plant for the manufacture of acids on Ave. P, New- 
ark, N. J. Estimated cost, $100,000. 


The contract has been awarded for 2 additions to the plant 
of Marden, Orth & Hastings, Newark Meadows, Newark, <A J. 
manufacturer of oils and acids. Estimated cost, $75,000. Noted 
Jan. 27 and Apr. 27 

The New Toy Manufacturing Co., Newark, N. J., will 
bulld a 1-story addition to its plant on Central Ave. 


Thomas Preston, Newark, N. J., manufacturer of leather, 
will construct a new 2-story factory on Ferdon 


The Seaboard Chemical Co., Newark, N. J., will construct 
a ag PC tad at the foot of Bianchard St. Estimated 
cos : : 


The Thermoid Rubber Co., Trenton, N. J.. manufacturer of 
auto tires, etc., has awarded the contract for a 2-story addi- 
tion to its plant. 


The Sun shipeulaine Co., Chester, Penn., and Finance 
Bldg., Philadelphia, Penn., is building a 2-story, 55x610-ft. 
plant at Chester, Penn., with 6 shipways and Is ta ing bids on 
equipment. Estimated cost, $3,000,000. 


The Belmont Packing and Rubber Co., Philadelphia, Penn., 
will construct a 2-story factory at Sepviva and Butler St. 
Cc. P. Berger, Arch. 


Plans are being prepared for a shoe factor ‘at Hichland, 
Penn., for the Curtis & Jones Co., 702 West 8th St., Reading, 
Penn. Estimated cost, $20,000. 


We have been informed that the Rich Woolen Mills, Wool- 
rich, Penn., will be in the market for looms, etc., for its 
proposed new addition. Noted May 4. 


The Linde Air Products Co., 80 East 42nd St, New York, 
. ¥., manufacturer of oxygen, etc., plans to construct a 
plant at Baltimore, Md. 


SOUTHERN STATES 


The American Agricultural Chemical Co., Boston, Mass., 
has awarded the contract for the construction of a plant at 
Alexanaria, Va., for the manufacture of guano. 
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The cotton compress of the Sheffield Cotton Co., Sheffield, 
Ala., recently destroyed by fire with a loss of $125,000, will be 
rebuilt. Noted May 4. 


MIDDLE WEST 


Plans have been prepared for the construction of a factory 
for the National Artificial Silk Co. 735 Central Ave., Cleve- 
land, Ohio. Estimated cost, $300,000. 


The American Lace Co. contemplates constructing an ad- 
dition to its plant at Slyria, Ohio. Estimated cost, $10,000. 


The Central Ohio Paper Co., 124 Ontario 8t., Toledo, Ohio, 
is constructing a factory at Toledo. Estimated cost, $50,006. 
Noted Feb. 3. 

Work will soon be started on the construction 
story, 120x130-ft. factory at Grand Rapids, Mich., 
Globe Knitting Works. oted Apr. 27 and May 11. 

Fire, May 4, damaged the plant of the Acme Asbestos Co. 
at Kinzie and Ada St., Chicago, Ill. Loss, $5,000. 

The L. A. Harsha Manufacturing Co., 2010 Carroll Ave., 
Chicago, Ill, has awarded the contract for the construction of 
a 4-story, 60x75-ft. factory at Kinzie and Lincoln 8t., Chicago, 
for the manufacture of moldings and frames. 

Chi- 


The Western Packing Co., 3854 South Morgan 8t., 
cago, Ill, will construct a packing ener at 38th and Morgan 
Ave. Chicago. Estimated cost, $400,000. John Haltzel is 
Vice-Pres. 

The H. M. T. Chemical Co., Merchants Laslede Bldg., &t. 
Louis, Mo. will equip a plant at East St. Louis, Ill, for the 
manufacture of coal tar dyes. Estimated cost, $50,000. 


The contract has been awarded for the construction of a 
factory at Eau Claire, Wis. for the Gillette Safety Tire Co. 


The Bain Wagon Co. is constructing a 8-story addition to 
its plant at Kenosha, Wis. 

The contract has been awarded for the construction of an 
addition to the plant of the Morgan Co., manufacturer of 
sashes, doors and blinds, at 6th and Oregon St., Oshkosh, Wis. 


WEST OF THE MISSISSIPPI 


B. L. Fields, Temple, Minn., plans to install a canning 
factory. 

The Fredonia Realty Co., St. Louis, Mo., has awarded the 
contract for the construction of a 2-story building to be oac- 
cupied by the Goodyear Tire and Rubber Co., 1909 Locust St., 
St. Louis, as a shop and sales building. 


The Standard Cor eee Box Co., St. Louis, Mo., recently 
incorporated with $15,000 capital stock, plans to equi a plant 
for the manufacture of paper and fiber boxes. eorge C. 
Huth, Jr., is interested. 


A cotton gin will be established by the Merchants and 
Farmers’ Gin Co., McGhee, Ark. About $12,500 will be ex- 
pended on machinery. George B. Ewing {s Pres. 


Anderson, Clayton & Co., Houston, Tex., has awarded the 
contract for the construction of a cotton concentration plant. 
Estimated cost, $83,000. 


WESTERN STATES 


Work will soon be started on the construction of an ad- 
dition to the factory at Camas, Wash., of the Crown-Willa- 
mette Pulp and Paper Co., Portland, Ore. 

The Kanite Explosive Co., Seattle, Wash., plans to build a 
plant near Renton, Wash. Joseph Bjorn ts Pres. 

The National Canning Co. will construct a cannery at 
Seattle, Wash. Estimated cost, $50,000. 

The Quinault Salmon Packing Co., recer* ly incorporated, 
plans to construct a cannery at Tacoma, Wash. 

The Oregon Packing Co. is constructing 2 additions to its 
plant at Vancouver, ash. 

E. J. Crandall, Los Angeles, Calif. and T. F. Burke, Secy. 
of the Bakersfield Board of Trade, Bakersfield, Calif., are back 
of a movement to construct a sugar factory at Bakersfield. 

The Pacific Fruit Express Co. plans to construct_an icin 
plant near Pacific Electric tracks at Colton, Calif. Estimate 
cost, $35,000. L. E. Cartmill is Supt. 

e The. Daited sistee pubber soo eon, Ole aur pine 
p -story factory a ou s Angeles 8t., 
Angeles. J. B. Magee is Local Mgr. . 

The Oakland Textile Manufacturin 
woolen goods, plans to construct a 
land, Calif. stimated cost, $50,000. 
eee ibas eee Co. nee aero rhe contract oor the 

ru -story automobile tire factory on Fo { 
Blvd., Oakland, Calif. Estimated cost, $12,795" on 

The San Diego Sugar Co. plans to construct a factory at 

Ban Diego, Calif. Estimated cost, $200,000. H. S. Hadsall is 


of a 7- 
for the 


Co., manufacturer of 
-story plant at Oak- 


CANADA 


The Fleishacker & Johnson interests of California plan to 
construct a paper mill as an addition to the pulp mill art 
Ocean Falls, B. C. Estimated cost, $2,500,000. rown Willa- 
mette Paper Co., L. Bloch, Vice-Pres. and Gen. Mgr., San 
Francisco, Calif., interested. 
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Machining Valve Sleeves for 
Knight Motors 


By Frep H. Convin 


SYNOLM SI s-- Lie quod mechanie does nol al- 
tempt the imposahle, Knowing thata thin sleeve 
wil spring of left to itself and that at wil be held 
frue when in use, 
tb foils proper shape while at te bere mae ined, 


fhe obttaus aolution uw lo hold 


This requirement involves very accumite roughing 
or first culs, in order to have the aleeves fit properly 
inthe natures that are ta hold them, 


The maaing of the sleeves, or sleeve valves, of the 
Ruicht engine is an interesting machitie-shep propost. 
Qen, and the wavoin which its handled by the Moline 
Atemebile Co., Fast Maistre, J1i.. weil allustrates some 


uct. The one at the right, however, is a short outside 
sleeve FY, which happened to be the only one available 
in the finished condition, Beginning with the rough 
casting A at the left, the end of the chucking piece is 
disk-ground on the bottom to make a flat surface and 
is ground square with reference to the center of the lugs 
or ears, to which the driving rod connects. The sleeve 


is then rough-turned on the outside, rough-bored, the 
end faced off and chamfered imside and out, finished on 
the inside of the bottom end by a tool coming through 
the Jathe spindle, and the undercut G is turned by the 
cross-shide- all on a Potter & Johnston semiautomatic. 

The third operation is to hold the rough-turned sleeve 
A in its draw-in collet B, Fig. 2, also on a Potter & Johns- 


PIG. 1. PARTIAL SEQUENCE OF OPERATIONS 


FIG. 3. MILLING DRIVING EARS OF SLEEVE 


of the mechanical protlernies qnvelved anid the droenmreus 
and workmanhiae way in whieh th youre solved. Phese 
Sleeves are Gpprovitately Gl. an. in adhateter and 8 
to 10 in. dong: and whenoait ds conesdered that the thr k- 
Ness ds vnly Poane and 3, in. respectively, the porrule vim 
features of the pret Thoobecome dene aprarent. The 
ditheulty of securing ane) mantaming exiirelrical sleeves 
uf such a@ thickness has developed the use of a nnimber of 
Meresting methods and fvtures that may hace applica 
ten in other flelds. . 

Fig. 1 shows sleeves in come of the various stages of 
development from the bPeuch caste te the fied trend 


a 


FIG 4. MILLING SLEEVE PORTS 


ten lathe. while the holding ring (ois cut off, the bottom 
faced off and chamfered and the first reaming operation 
performed. In order to hold the sleeve successfully in 
a draw-in collet it is necessary that it be of practically 
uniform diameter, so that the so-called rough-turning 1s 
more properly a first turning within close tolerances in- 
etend of a rouch-turning in the usual sense. The sleeve 
must fit the draw-in collet quite accurately or the de- 
sired) results will net be obtained. The two pins on B 
are te relive the driving stress on the chuck, 

There Is a sinule-pount boring tool in front of the 
reamuer, Which leaves 0.000 in. for reaming, while the 
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reamer leaves from 0.018 to 0.02 in. for the final reaming. 
The second turning is done on a Fay lathe, which is 
kept solely for finish-turning of the sleeve and the head. 
In this way extreme accuracy can be maintained. This 
lathe also turns the oil grooves in the sleeve, the work 
being clamped on a mandrel that centers and clamps the 
sleeve without tending to distort it. 

The driving lugs are next milled with a double gang 
of form cutters, Fig. 3. Two sleeves are milled at one 
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effectually prevents spring and enables a heavy cut to 
be taken without chatter. 

The intake ports are next milled, as shown in Fig. 4, 
this fixture being designed along somewhat similar lines 
to the one in Fig. 3, but modified to suit the differing 
conditions. The illustration shows one slecve in place 
under the milling cutter and the other part of the fixture 
empty, so that its operation will be perfectly clear. The 


milling cutter is set over the sleeve at the proper joint, 


OO how 


s £ 


~ 
q Pe: 


” 


FIG. 7. DRILLING OIL HOLES IN SLEEVE 


setting, as can be seen, the near side of the fixture being 
left empty to show its construction and the way in which 
the sleeve is clamped. The base of the sleeve fits over 
the projection A, which locates this end, while the 
thumb-screw B adjusts the lug against the hardened stop 
C so that the sleeve can be exactly located at each setting. 
The other end is centered and supported by the clamp D. 
The crossbar E drops into the slot F, and the jackscrew 
G tightens to hold it firmly in place. This arrangement 
gives a fixture that is easily operated, so that the handling 
time is about as low as can be secured. 

It will also be noticed that precautions are taken to 
prevent the upward spring of the milling-cutter arbor 
by the introduction of the arm // with a haif-bearing 
placed between the two gangs of cutters. This feature 


FIG. 6. MILLING OIL GROOVES 


FIG. 8. OFFSET DRILLING JIGS 
and after adjustment to the correct depth it cuts the 
port to the desired size, ax at A. 

The end of the sleeve is supported on the plug B, the 
sleeve being slid over the bolt C so that the driving lug 
will locate properly against each side of the stop D. The 
plate F, carrying the two knurled-head screws shown, 
slips over the rod C and forces the sleeve firmly in place 
while the port is being milled. 

The location of this port is tested by the vernier height 
gage F, seen in position on a finished sleeve. The other 
port is milled in a similar manner, which it is unneces- 
sary to illustrate. 

The spiral oil grooves F, Fig. 1, are next milled by 
the fixture illustrated in place on the hand miller in Fig. 


&. The cylindrical base A carries an inner sleeve in 
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which the slevve valve fits. This valve is located by the 
lugs B, and the spiral is produced by the slot shown in 
the inner sleeve at (°.) As the table is moved back and 
forth by the hand lever in front, the stationary guide 
pin D acta in the spiral slot and turns the sleeve as it 
pases under the milling cutter, 

The short oil grooves on the side of the valve are 
mille! in a somewhat similar fivture, Fig. 6.0 The miller 
spindle carries a yang of cutters, supported against up- 
ward thrust by the overarm beat rin Al The eleeeve jn 
loated by the lugs, as before, and the short oil grooves 
are milled by moving the sleeve back and forth under 
the cutters by the handle B, the amount of movement 
being determined by the lenzth of the slot. There is a 
second slot, as can be seen, to which the handle is) trans- 
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ing 1s done by dropping the enlarged head bolt £ over 
a suitable slot in the upright side of the drilling jig 
the final clamping being done by the nut at the other 
end. The reamer and its bushing are shown in place 
in the fixture, but the drill and its bushing can be seen 
under the swinging portion D of the jig. 
_ All these operations have been performed on the sleeve 
in ite rough condition, both as to the outside and inside 
finish, Recalling that they have been done in sleeves or 
on locating plugs or mandrels, the necessity for main- 
taining accuracy in the roughing, or more properly the 
first, operations will be seen. 

Before either the inside or the outside is finished, the 
sleeves are carefully annealed in large furnaces. The 
sleeves are heated up slowly to about 500 deg. F. and then 


FI, 9. DRILLING DRIVING LUGS ON SLEEVE 


ferred so as to ~cure a slightly diferent indexing, if 
It can be so called. : 

There are al~o fine serrations on each «ile of the port 
opening, as at C and D. They are milled in a similar 
way by the pang of cutters EXon the nitler fable, 

wh holes are next drilled throush the sleeve by the 
four spindle head and the fixture illustrated in Fig. ?. 
This is an Indexing {rature that can dr ll 16 series of four 
bole. each, as can be needs, 

Fiy. S shows the manner ain which each successive rew 
Of holes js oer (This metied Presents errors on the 
part of the Operator by blanain first one dri) bushing 
ay then the other by teats of aoshiday plate. The 
sleeve In located by ate dus in the usual wav, the dmll 
bushing. being carried in the plate Jf. One of these 
bushings is covered by the slide B, accents to its posi- 
Hon as controlled by the cams Cy each alternate position 
on the Index Iectniy Covered) by oone of these cars, This 
provedune Thathes it Iniposs. ule for the operater to enter 
the drill in the wrong bashing, ard itis a very simple 
Method which may have other applications. . 
re ae eto Is rithms the card of the sleeve 
ieee os Is aecomit) shed an the fiature 
jae Hen a Here the dloch of the 
ete aly ieae SUpherts it acainet the drillin stress, The 

eas lo ated beth With referetiee te: the sfeeve dhameter 
te the location of the pert #0 Thos pert tts over the 
erie While eer Ke over the blow of and thie 

a Pertion of the Jic Ppocorters and ho Pd. atoan 
Pla while being drdled, | er ‘pricks Watcher cy the adart 


Jone atters 


a 


FIG, 10. BORING BOTH LENGTHS OF SLEEVES 


allowed to cool off in the furnace, in which they are us- 
ually left: overnight, so that all internal stresses are 
removed before the sleeves are taken out of the furnace. 

Finish-bering ix the next operation, and it is done 
in the fixture seen in Fig. 10. This fixture handles two of 
the long sleeves and two of the shorter ones, the lugs being 
used to prevent the sleeve from turning under the action 
of the boring cutter, The cutters are of the floating type, 
the operation being performed in a four-spindle Moline 
vertieal drilling machine, The fixtures are quite heavy 
nud are accurately bored to size, x0 as to hold the sleeve 
firmly at all points while it is being bored. The walls 
Ieing so very thin makes it impossible to prevent the 
sleeve from gougg out of round during various operations 
as well as in the annealing process, ‘These heavy fix- 
tures force the sleeve back into a cylindrical position, 
wo that it is bored with reference to its outside eurface. 

The pieces are next finished by grinding on the outside, 
bang slLpped over a mandrel of the proper size and held 
coneentrie with the finish bore while they are ground. 
Evtreme care is taken to maintain finish sizes so as to 
heb the sleeve concentrically during both the finish- 
bering atel the finish-yrinding of the outside. 

It has been found that when the boring fixture or the 
x slightly below the size, it is an 
either dimension by changing the 
surface with a thin layer of blue vitriol, or sulphate of 
euch as is used for laving out work. Although 
a seeminzly inappreciable amount, it 
fit desired. 


yrinding mandrel wear 
eas Tnatter to dnerease 


caper, 
thous treatment nelels 
}- often feunel etuthecqent to restore the 
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From a Small-Shop Notebook 


By Joun H. Van DEVENTER 


Tuts Doc Is SAFE, 
But Has a Vicious BITE 


CELLULOID Is TRANSPARENT. 
But Ir Stops BRASS CHIPS 


THISWEDGECHUCK MaDEGoopD 
ON PIECEWORK 


SCREW Caps ARE HELD FIRMLY 
AND RELEASED QUICKLY 


P ne 4 
| , ~ 


“MIKES” HELP TO SQUARE THE ANGLE PLATE 


CUTTING BRASss OIL RINGS ON A Woop ARBOR 
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A Haver. Socoerisc TRox Puri asp Puriesc Wire Tant a Risa Our oF A Ciosep BOILER 


PER CHUCKING BLOCK 
rs THI \ Se HAND 


PUTTING A Hanoi own THs lyn Wine Nuts Are Heip FirmMcy 
Bet PNUIN BiDring IN Serit SQUARE NUTS 
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SUDING BLOcAS ON & ALPS NID IN SETTING CALIPERS 
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Bornean Head-Hunters as 
Expert Mechanics 

By JAN SPAANDER . 
Hardly credible feats of mechanical skill are performed 
in Central Borneo (Dutch East Indies) by the head-hunt- 
ers. <Any man, with the best machinery at hand, may 
regard himself an accomplished machinist if he can drill a 
1,-in. hole 7 ft. long, straight, highly polished and with- 


Fig.2 Fig 4 


Fig.1 


FIGS. 1 TO 4. BORNEAN WEAPONS © 


out a flaw in the boring. The writer saw that feat per- 
formed time and again by Bornean head-hunters (I)vaks), 
and without machinery. To them war is no necessity, and 
murder is a fine art for which superfine tools are required. 
A grandfather will spend many hours of a lifetime to 
provide his grandson with a fighting outfit—a chris, a 
parang-ilang (sword), a shield and a blow-pipe with 
bayonet. 

The head-hunter has to start at the very beginning. 
In a turbid brook he will fish for warty, root-like pieces 
of carbonate of iron. which shows a silvery fracture. A 
heap of the ore mixed with charcoal from a burned-down 
forest is covered with clay to regulate the air for the 
combustion while the iron is roasting. From an economic 
point of view the results obtained are very poor. This 
process leaves the Dvak a heap of slacks and a small piece 
of really fine malleable iron. Out of this he makes his 
weapons, 

The chris, Fig. 3, a Javanese novelty, is a crooked piece 
of steel, which has to be buried in wet earth to rust the 
edges sharp. The more corrosive parts of the metal de- 
teriorate first, and the finished article shows beautiful 
waves all over, their steel, notwithstanding all the hammer- 
ing, not being as homogeneous as ours. The bayonet on 
the blow-pipe, Fig. 1, resembles the latest European mod- 
els. The parang-ilang, Fig. 2, does not resemble any white 
man’s work. It is superior to our sword in every point, 
but it misses the wrist protector. The blade widens toward 
the end, and this produces the killing swing. The thick 
back gives it the necessary weight. The blade is convex 
on one side and slightly concave on the other, as shown 
in Fig. +. Lengthwise the blade has a slight twist. All 
these little points enable the skillful fighter to sever a head 
at a single blow. 
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The mechanical masterpiece, however, is the boring of 
the blow-pipe, which is used to dispatch small poisoned 
arrows with deadly accuracy. For this the Dyak chooses 
a very tough log of wood about 6 to 7 ft. long and fastens 
it rigidly in vertical position to a scaffolding as in Fig. 5, 
leaving him ample room to work wnderneath. His only 
tool is a long, thin iron rod, chisel shaped at the end. 

This rod he throws up with measured stroke and clock- 
like precision, striking the center of the vertical log. 
Gravity is the guide for the direction of the boring; and 


FIG. 5. A BORNEAN BORING RIG 


as the Dyak has no instruments to insure a perfect ver- 
tical to the raw material, he simply takes a log much 
thicker than the finished blow-pipe he wishes to make. 

When through, he takes a thin rattan, which grows 
abundantly in the forest. He works this up and down in 
the blow-pipe till a high polish is obtained. The smaller 
the bore the more effective the weapon. There are blow- 
pipes over 7 ft. long with a 5-mm. bore. 

Tt is unnecessary to point out that the head-hunter me- 
chanic is no pieceworker and that time is no object to him. 

5} 


Reamer for Piston-Pim Hole 
By Natuan B, Horn 


The piston-pin reamer here illustrated is a tool designed 
fur gasoline engines for automobiles. The body A is 


REAMER FOR PISTON PIN 


a piece of cold-rolled steel with a piece of hacksaw blade 
f for the reamer cutter made to the given dimensions. 
After assembling the reamer, the body is ground. 
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Special Machines for Drilling and 
Milling Fuse Parts 


SPECIUL Cone spon pence 


SYNOPSIS -The many seren holes, pon len putas. 
ayes and wrench flate in the ports of evfner time 
or detonating fusce hate heen pesponstede for te 
development of some unusual marnines fur thas 
work, A qroup of these huslt bay the Paaingetug 
Manufacturing Co. DProvetenee, RR T.. for both 
dnlling and ming are sienn herewity, 
——— ee ee ee 
The machine shown an Fig. 2 drills) simultaneously 
the four cnossholes in the neck of the domed nut, Fie. 
3. This nut ie of brass: the din ds are No. 56° (0.1065 


tnd of the spindle and presses the foot pedal down. till 
the precy stops at its drilling position, where it is held 
While the heles are driiled, 

All the dll spindles are fed by the crank hand lever 
that transnots motion with a sezment gear to a wheel 
that carries a feed cam for each spindle. These cams 
engage with rolls mounted on the ends of feed yokes, the 
cuter ends of which have clamp connection to the sleeves 
on the onter ends of the drilling spindles. The wheel 
has adjustable stops for drilling the depth required. The 
Clannp connection: permits a lonzitudinal adjustment. to 
the spindles for the shortening of the drills by grinding. 


FIG. 1. DRILL FOR FOUR ChOsSHOLES 
'n.) and are run at 2.500 rpm. Phe output ps S preces 
Per minute, or psa per heur. ‘Phos nile was alse 
User], with elie alterations to the clit ng prirts, for 
drilling the four No, ST (O08 ino heles located at 
quarters in the beveled face of the firse bendy, Fig. U1. 
The OUtDUt in this ease pe ood jer hour. 

he Pleces ar: Jen ated hy n pes diaevat wu drills srpiedes 
bushing for each of the four epupelles,  ftrs nlj retale 
On its axis and is provided with acorigresston spreme ard 
stop Qrranyement that auteruats alls prises the 5 whose 
from between the drills tea peccttoon where the Jrreeere Ode 
be Put in or taken out by the on rater, JN pressure sy) tke 
Mle actuated by a fout pedal trolls the 


during the drilling, 


ees mM the qos 
The (st % Tator paces at [rtan q* at} tiee 


MILLER FOR FOUR WRENCH FLATS 


FIG. 3. 


The spindles run in) phosphor-bronze bearings and are 
driven by pulless mounted on the ends of the bearings, 
ghereby avoiding the running pressure of the belt Upen 
thre. wpinddes, The floor space occupied by this machine 


moASSIS ines its hermht ws 5 ft. 6 in.; weieht, 700 Tb. 


Two Fuse-Bopy MILLERS 


The Thats bine whown in Hie. 2 mills the four flats Bee T) 
Inoeress-we tion BB of Fir. 3.0 The end mills are 0.106 
ino an- diameter and ronoat 5,000 rpam. The output is 
soperoaiite, or PSO per hear, 

Toe mili spindles run on ball bears, and each 
driven by a by-hp. moter through floating connections 
te secure free running. ‘Phe spindles are adjustable 
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OBE Drill 
t og . 


Section B-B 


> 


“OPE Drill 


Section A-A 


FIG. 3. THE DOMED NUT 


longitudinally, and an index graduated in thousandths is 
provided for fine adjustments to depth of cut. The feed 
is obtained by oscillating the spindle heads on fulcrums 
located 1234 in. from the working center of the machine. 
The cross-section BB in Fig. 3 shows straight cuts, but 
the milling arcs produced are so slight and the portion 
being milled so narrow that the cut is practically straight. 

The fulcrums are located in eccentric bearings, the 
throw of which permits the spindle heads to be moved 
outward so as to make room to remove or insert the 
mills. The cutting feed is produced by spiral cams hav- 
ing contact laterally with the spindle heads, compression 
springs in the opposite side being used to return the cut- 
ters. The spiral cams are actuated by pinions meshing 
with one centrally located gear at the rear gear of the 
machine and driven by a segment gear mounted on the 
end of the feed-lever shaft. 

The work is located on the end of a plunger that is 
recessed on its face to fit the lip on the circular base 
of the work. The plunger has also spring pins that 
enter two of the angular holes so as to bring the cross- 
holes, shown in cross-section BB, Fig. 3, in line with the 
milling spindles. The plunger is provided with a com- 
pression-spring arrangement that pushes it ahead to a 
position where the pieces can be put in or taken out by 


FIG. 4. MILLER FOR TWO WRENCH SLOTS 
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the operator. The pieces are held on the end of the 
plunger during the drilling by a pressure spindle actuated 
by a foot pedal. 

In operation the piece to be milled is placed on the 
end of the plunger and turned until the locating pins 
fall into the angular holes. The work spindle is then 
advanced with the foot pedal, which pushes the work to 
its milling position and holds it during the milling. Af- 
ter returning the feed lever the operator removes his 
foot from the pedal and takes out the milled piece. Guards 
are provided on the two lower spindle heads on account 
of chips. The floor space required is 36x33 in.; height 
5 ft. 6 in.; weight, 1,200 lb. 


MILLING WRENCH NOTCHES 


The two wrench notches C in the nut, Fig. 3, are 
milled simultaneously by the machine shown in Fig. 4. 
The end mills are 0.200 in. in diameter and are run at 
2,000 r.p.m. The output is 5 pieces per minute, or 300 
per hour. The milling spindles run in double taper ad- 
justable phosphor-bronze bearings in crossheads mounted 
on saddles that feed crosswise to the axis of the spindle 
upon a long slide. They are fitted with ball thrust bear- 
ings, and the crossheads are adjustable longitudinally, 
so that the mills can be set to their required cutting 
depth. The spindles are driven by spiral gears from 
separate driving shafts belted over idler pulleys to a 
countershaft fastened to the column at the rear of the 
machine. | 

The feed is by a hand lever mounted on the end of a 
shaft located lengthwise in the center of the saddle slide. 
The shaft has short lengths of right- and left-hand 
threads of coarse pitch that mesh with segment nuts 
fastened to each of the saddles. Rotation of the shaft 
will cause the milling heads to feed toward or away from 
each other in unison. An adjustable stop is provided 
to limit the amount of feed. The nut is held and lo- 
cated in its milling position by a pressure spindle. 

The head of the spindle is recessed to fit the tongue 
on the base. It also contains two small locating plungers 
that enter two of the four lower angular holes previously 
drilled, so that the cuts will be milled midway between 
the holes. The work spindle is actuated by a foot pedal 
having a link, lock toggle and segment-gear connection 
to the spindle. It also has an adjustable stop for the 
spindle movement of the milling position. A spring 
abutment bar having a sliding movement and_ located 
between the milling spindles is used to hold the work 
against the pressure spindle while it is advanced to and 
from its milling position. 

The operator locates the work on the head of the 
pressure spindle and holds it until it comes in contact 
with the abutment bar. Then he advances the work to 
its milling position by depressing the foot. The milling 
is done by moving the hand lever about one-third of a 
turn downward. After the hand lever is returned to 
its starting position, the foot pedal is released and the 
hand held in a position to catch the work as it falls 
off the head of the spindle and breaks contact with the 
abutment bar. The floor space is 24x30 in.; height, 40 
in.: weight, 600 Th. 

The machine in Fie. 5 drills the six angular holes in 
the aluminum domed nut, Fig. 2.. The two upper holes 
are drilled with No. 29 drills (0.136 in. in diameter) 
at a speed of 1875 rpm: the four lower holes with 


May 25, 1916 AMERICAN MACHINIST 889 


upper spindles are driven di- 
o> : rectly by the countershaft. 

& All the spindles are fed by 

— the pilot handwheel at the 
right by a bevel gearing and 
rack and pinion mechanism. 
The two upper spindle feeds 
may be disconnected from. the 
lower so that the drilling 
positions of each can be ad- 
Justed. Each spindle is) alse 
provided with a drill collet 
that is adjustable longitudi- 
nally for finer settings and 
al~o for making up for the 
shortening of the drill by 
yrinding. An adjustable stop 
Is used on the vertical feed 
rack for limiting the drilling 
depths, 

A working table, «fastened 
to the top saddle, but not 
shown, surrounds the jig) on 
all sides. All pearing is in- 
cased, and suitable guards 
prevent the chips from falling 
on the lower spindles. The 
machine is driven by a two- 
speed countershaft that runs 
at 900° onpm. It occu. 
ples a floor space of 4$214N28 in, 


FIG 3. DRILL FOR SIN ANGULAR Holes Fle 6 DRILL FOR FOUR TAPER HOLES 


Ne 30 drills (O1285 ine in diameter) at 2.000 pom. and stands 70 in. high, its weight) being 1,150) Ib, 
The ontont is 3 per minute, or PSO pec hour. AN jor with The machine shown in Fig. 6 ix for drilling the four 
SN teole bushings Jocates the mut. Ptr setoon the top taper-reamed anszular holes at an angle of 29 deg. to the 
a pest that as adicetaide vertically and located on a vertical and the No, 24 (0.152 in.) holes in the alum- 
mater common te all the erodes, The pre ds held by oinum upper ring. Fig. 7 The angular holes are drilled 
A pressune nlunier me tosses bv a foot pedal. with aospeciil drill corresponding to the form of the 

The four lower spebeles aire equid stant ard converse hele, winch is 0.089 in, in diameter on the small end, 
fo a common center, as deo the Upper spendles, wih the other end being tapered to a P2-deg. included: angle. 
are dwated aametriatly opmesite each elves bet ote. These drills are ron at 2.500 npan. The No. 24 (0.152 
Tween twoof the four lower ererdies, Phe bower spodies amo drill was runat Lats ppm. The output is 2 per 
are drisen throuch tered wearing hv the nan drains omineate, or T0 per hour, 

: ; The uoper ring, Fig. 4. is located in a jig that ha- 
fini drill guide bushings, Ft ais set oon the ae 

oS eo woot that as adjustable vertically, The piece is hele A 
nr le ne at pee is pores tires ae ne fet pooclal. The lower end of the 

5 e pressure plunger is provided with a locator which carries 

: two wtide pins that enter the jis. Tt also carries a drill | 
side bushing for the Wpper drilling spindle, 

The four lower spandles are located 72 deg. apart and 
converve fo ag copmibom center, The Upper spindle Is lo- 
catedomidwas between the first and fourth lower spindles. 
The four Line spindles are driven through bevel pearing 
by the qathn driving puilten, -lewn at the left of the 
machine. ‘The upper ~pindle beles-direet te the counter- 
All spindles are fed by the pilot: handwheel oon, 
cop ties Chen with a bevel wearin, Gite kK oand pinion, 

The ieee spindle fred can be disconnected from the 
< . Jowe ry =f that the drilling position of each ean be ad- 
ee UM ee : juste. Each spindle ts also provided with a drill collet 

Section D-E-F lrnits the drilling depths. 


To that oat fe moved longitudinally: for finer adjustments 
ah all wteles, 


and ter aking up for the shertentny of the drills caused 
PIG. 7. THE UPhi FUSED RING thie je 


butley, Which te belted to oa eefurrate escanter=nalt, Phe 


ey 


eat, 


Ao movable step oon the vertical feed) rack 


bey erapeedinec. 
| A tlared-edae pan surrounds 
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FIG. 8. A 10-SPINDLE DRILLING MACHINE FIG. 9. 


An automatic oil feed has a shut-off that supplies oi! 
to the drills only when cutting. The machine occupies 
« floor space of 37x28 in.; its height is 5 ft. 9 in.; weight, 
1,400 Ib. 


S1pe-Hove 10-SPINDLE MACHINE 


A 10-spindle machine is shown in Figs. 8 and 9. It 
was designed for drilling simultaneously five groups of 
two holes each in the beveled face of the lower ring, 
Fig. 10. Four of the groups are drilled with a No. 
48 (0.076 in.) drill, the two holes in each group being 
0.348 in. apart and perpendicular to the beveled face. 
The two holes in the fifth group are 14 in. in diameter, 
0.315 in. apart and parallel to the circular face. The 
\Y-in. drills are run at 2,000 r.p.m. and the No. 48 at 
2,500 r.p.m. The output is 6 pieces per minute. 


“No. 48 = yn 

i Q076 Drill ALUMINUM _ Drill 
Weegee ai rer or aly 
ens (ie ——- Pech A 


Section A-B-C 
FIG. 10. THE LOWER FUSE RING 


REAR VIEW OF DRILLER FIG.12. DRILL FOR THE BODY 


The work is located in its drilling position by a jig 
that has a set of two drill guide bushings for each drill- 
ing head. It is adjustable on its axis and is provided 
with a compression and stop arrangement that pushes 
the jig ahead from between the drills to a position where 
the pieces can be put in or taken out by the operator. 
The work is held in the jig during the drilling by a 
pressure spindle actuated by a foot pedal. All the main 
drilling spindles are fed by the handwheel at the front 
of the machine, The handwheel shaft has a_ pinion 
that meshes with a rim gear located inside and con- 
centric to the faceplate to which the drilling heads are 
fastened. 

The rim gear carries a segment cam for each spindle 
head. The cams engage with rolls on the inner ends 
of the feed yokes, the outer ends of which are clamped 
to the adjusting sleeves on the outer ends of the main 
driving spindles. An adjustable stop is used on the 
handwheel shaft for drilling to the required depth. The 
main drilling spindles run in sliding sleeves to which a 
multiple drilling head of two spindles is attached at the 
inner ends, 

The drilling spindles in the multiple heads have ad- 
justable screw collets. The spindles are driven by spiral 
gears, the driver extending to the rear, and have pulleys 
on their ends. In order to obtain belt contact, an end- 
less belt is driven by two cork inserted driving pulleys 
geared to the main driving pulley and belts to the coun- 
tershaft on the base of the machine, one of the inter- 
mediate pulleys being used as a belt tightener. The 
floor space occupied is 44x10 in.; the height is 5 ft. 
10 in.; the weight, 1,661 Ib. 

For drilling the 0.152-in. hole 0.705 in. from the 
vertical center line in the upper face of the aluminum 
body, Fig. 11, at the rate of about 12 pieces per minute 
the machine shown in Fig. 12 i. used. Another ma- 
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FIG 11 


THE ALUMINUM BODY 


chine of the same type. witht suitable fixtures, drille alee 
the angular hole 0.155 in, Inte the side of the stem at 
the speed of about 12 Per Mmutute, 

The machine is contimuons and senaanutematie im op- 
eration, = [t unit 
ually around and contamed an ag omenoble k casting 
rotating from left te roe.t areutd a main verty al shaft, 
Orinsing each unit sucevssiy lyon frontof the onerater for 
ieadine and undoaeiny, 


Cuelisists of erelhie epunedtes tlie torseed 


Barchoun.t dias ate own rid “pin 
dle and driving mechatim, as well ae ite awn work- 
holding table ature ane table «| dae, 
Cnyven at abeut 3.200 riper. by Aocotten (fabrordy eut 
ar nesting with aout steel heat-treated pUEten On 


s mtaddes 
Dindles, 


"Phiee ertpodles are 


The spindles are Stationary as ta pecation, 
The work tauhs are fed howard bs a etatenars cam 
mernd the machine dase. This centiscres until the bresbe 
is at proper dette, When the table (pride nV Peeotedees, Jutlims 
‘hay at the Jowese preston too osrre the operator sich ent 
hime to tane the adethed JPuece eect aod ameert> a onew 
Hank, The werix Is dield chown at each station gute. 
Inatically hy A Peevey mfewel, reetowi'h oa Dresser fewot 
that bears Hrouly alasuet the wera as at gs raised up 
MJAINSE the steady Pest by the ta ne-sdode ae tcuatinos mee hare 
iin described. in advanaeof the drills. dari the dridling 
and until the Werk Las heen withdrawn ‘Phe ated y rest 
has hardened “wistitis that stippeert the delle close te 


FIG. 13. CONTINUOUS DETELELING: MACHINE 
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their cutting ends. The floor Kpace required for this 
machine is 41x28 in: height. 6 ft.: weight, 2,250 Ib. 

The machine shown in Fig. 13 is standard, but. is 
adapted for drilling a 1y-in. hole 2? 3: In. deep in the 
flange of the body, Fig. 11. of a Russian fuse. The ma- 
chine is entirely automatic in’ operation, except. the 
chucking and ejecting, The output is 12 per minute, 
or 420 per hour, 

This fuse body is made of pressed cast aluminum, 
fintsh-turned before being drilled. Aluminum has a ten- 
deny to clog and) stick to the drill, To avoid 
this, the feeding of the drills is divided into three steps : 
The tirst feed gives half the depth of the hole: the sec- 
ond, three-quarters; and the last, the full depth. The 
bodies are held in position for drilling by means of a 
special vise 1, Fig. Ph. having one fixed and one movable 
jaw. The vises are opened and closed automatically, but 
aan be closed instantly by the operator after the body is 
putin by the foot pedal shown at the front of the ma- 
chine, 

The ten vises A and drilling heads are arranged in 
units, mounted radially and equidistant upon a continu- 
ously rotating carner, the vises being loaded) and un- 
loaded as they pass the operator, The carrier revolves 
upen a stationary central post driven in and screwed to 
the Tepe half of the bed. Inside this post in a revolving 
shaft, driven by a pulley mounted upon its lower end in- 
side the bed and in turn belted over a quarter-turn idler 
pulley, on the end of the bed, to a separate countershaft. 

The carrer is driven by a wormshaft: meshing with 
a olarse worm gear mounted upon the lower end of the 
earner. Fastened to the pulley inside the bed is one 
of a parr of miter bevel gears that drive the wormshaft 
by Ielting. This construction allows a ready means of 
changing feeds and speeds for different pieces to be 
drilled. AN belt) trhitener as provided, 

Upen the upper end of the shaft is a large bevel gear 
that meshes with each of the bevel fiber pinions that 
drive the drilling spindles C. The bevel pinions run upon 
sleeves an the spindle heads B and drive the spindles by 
meats of heved driving collars fastened to the pinions, 
The feed is accomplished by vokes 2) that clamp to 
in which the spindles run. 


phesphor-bronze bushings bk. 


THREE-SLOT MILLER 
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On the inner end of the yokes is a roll that contacts with 
a stationary circular cam fastened to the central post. 
When the drilling-head carrier B revolves around the 
cam, it causes the spindles C' to feed in or out. The time 


taken for a spindle head C to travel its cycle is ample 


FIG. 14. DETAIL OF DRILLING UNIT FOR PRESSED- 


CAST ALUMINUM BODIES 


to produce any practical feed or speed for drills up to 
4, in. in diameter. 

Cutting lubricant is distributed to each drill by in- 
dividual pipes leading from one main stationary oil pipe 
that passes up through the central driving shaft and is 
connected to a force pump fastened to the bed of the 
machine. The carrier is provided with perforated plates 
for separating the chips from the lubricant, which is fil- 
tered before passing to the reservoir in the lower bed. 
The floor space is 52x59 in.; the height is 50 in.; the 
weight, 4,000 lb. 


MILLING WRENCH-SLOTS 


Fig. 15 shows a machine for milling at one operation 
the three slots spaced equidistant in the neck of the 
body, Fig. 17. The end mills are 0.102 in. in diameter 
and run at 5,000 r.p.m. The output is 2 pieces per 
minute, or 120 per hour. The spindles run on ball bear- 
ings, each being driven by a 14-hp. motor that has floating 
connections to the spindles. The end mills are held in 
screw collets that are adjustable longitudinally in the 
spindles and are supported near their cutting ends by 
steadyrests. These are supported by the extending ends 
of the yokes that clamp to the spindle sleeves. 

The slots are milled in one cut, and the mills are re- 
moved from the cut at the end of the feed, so as to avoid 
running the mills in the slots on the return of the feed. 
The mills are moved in or out of the slots by a foot-pedal 
arrangement that connects to a rim gear located inside 
and concentric in the faceplate standard to which the 
milling heads are fastened. The rim gear carries a seg- 
ment cam for each head, these cams actuating the in 
and out motion to the spindles by rolls fastened to the 
yokes that clamp to the spindle sleeves. This clamping 
permits the milling spindles to be adjusted to their work- 
ing position. Finer regulation is made with the collets. 
An adjustable stop is also provided for the rim-gear 
movement, so as to obtain universal adjustments to the 
mills, which is very desirable, as it avoids setting each 
mill separately. 
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The work is held and located in its milling position 
by a pneumatically operated chuck mounted on a cross- 
head with a feed slide. The chuck consists of a pro- 
jecting expanding mandrel that is opened or closed by 
the compressed-air cylinder mounted on the rear end of 
the crosshead. It grips the work in its largest bored 
end and has a drawing effect that seats the work against 
the chuck both radially and axially. 

The chuck is opened and closed by a compressed-air 
cylinder, the piston being connected directly to the shell 
of the expanding mandrel. The air to the cylinder is 
controlled by a piston valve, which is operated by con- 
tact and adjustable dog. The feeding is done by hand 
by the crank lever shown at the front of the crosshead, 
and an adjustable stop is provided at the rear for lim- 
iting the length of the feed in both directions. 

The operator places the work on the projecting end 
of the mandrel, holding it while he advances the cross- 
head a small amount. This causes the chuck to grip the 
works. He presses down the foot lever, which advances 
the end mills to their cutting depth, and then continues 
the feeding up to the stop. 

Releasing the foot pedal causes the mills to move out 
of their cuts and returns the crosshead to its starting 
position, in which the chuck is open and the milled piece 
can be removed from the chuck. The floor space for this 
machine is 38x38 in.; height, 65 in.; weight, 1,400 Ib. 

Another standard machine specially equipped is shown 
in Fig. 16. This has heads for drilling two No. 37 
(0.104 in.) holes 0.652 in. apart in the brass bottom-plug 


FIG. 16. 
FOR BOTTOM PLUG AND CHAMBER SLEEVE 


SPECIALLY EQUIPPED DRILLING MACHINE 
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body, Fig. Av, and four No. 36 (0.1065 in.) holes 0.376 — are satisfactory when carefully done. The illustrations 
in, apart in the brass chamber sleeve, Fiz. Is. The — here given show examples of ovvacetylene welding that 
dnils are run at 1,900 r.p.m. can be classed as manufacturing. ) ‘ 

Both pieces are part of a Russian fuse. The output Fig. 1 shows some large evlinders made from sheet steel 
for the chamber sleeves is 15 per minute, or 900 per and joined together by welding. An interesting ece of 
hour: for the bottom-plug bendy, 12 per minute, or 720 work is Hlustrated by Fig. 2, which shows a saecialieio tut: 
per hour. Both pieces are contend by a spring steady- car body that is cut and assembled from sheet metal by 
net having a sliding fit on the evlindrical end of the — the nee of cutting and welding oxvacetvlene torches. 
drilling head. Ino the lower end of the stendvnest. is In building this body the various parts were first cut 
edisk carrying the bushings for accurately starting the out te shape, then held in position where nssombled and 
dnils and also projecting prongs that exactly locate by the corners only of the various pieces: welded together. 
When each part was in position with the observation tower 
on top, all of the joints were welded. 
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Punches and Dies for Making Car- 
Fender Guard Details 


By Robert Mawson 


SYNOPSIS—These jig and fixture data pages 
show cast-iron punches and dies used for making 
a carrier arm outer standard and corner tron of a 
car-fender guard. The stock is worked hot, being 
heated in an oil-fired furnace. The article is of 
especial interest because of the novelty of this use 
of cast-iron press tools. 


In the manufacture of car-fender guard details the 
Narragansett Machine Co., Providence, R. I., uses cast- 
iron dies for bending and forming some of the parts. 
The parts shown are a carrier arm and its corner iron. 


The manufacture of the first is perhaps of more interest 
than the second, for it is complicated in shape and re- 
quires more operations to produce. The stock is Ygx2 in. 
oval rolled steel. 

The first operation forms a hook on one end. This is 
then bent to an eye. The second bending operation 
finally forms it into the shape shown in Fig. 7. It is 
then ready to assemble with the corner iron, Fig. 10, into 
the finished carrier arm of Fig. 12. The holes for as- 
sembling are drilled and the pieces are fastened together 
by rivets. The use of cast iron for these tools is seen by 
referring to Figs. 2-A, 8-A and 11-A. In each .case 
either all or the greater part of the tool is of cast iron. 


FIG.9 


FIG. & 


FIG. Il 


PUNCHES AND DIES FOR MAKING CAR-FENDER GUARDS, WITH THE WORK SHOWN IN POSITION 


FIGS. 2 AND 2-A 


Operation—First bending to the shape illustrated in Fig. 1. 
The stuck is placed between the punch and dle, being located 
by an adjustable stop. The punch Is then allowed to descend, 
forming the end of the stock into a loop. This bar is placed 
in the machine, Fig. 4, the loop fitting over a pin, as shown. 
The arm A tis drawn around and attached to a form block, 
which, coming in contact with the end of the bar, forces the 
end to a closed loop, as in Fig. 3. 


FIG. 6 


Operation—Second die-bending operation to the form illus- 
trated in Fig. 5. The bar is placed on the die, as shown, being 
located against the adjustable stop at the end. The punch, 
forced down with the press, forms the bar to the requlred 
shape. The carrier arm is then ready to be bent to its final 
shape, after which it {s assembled with the corner iron into 
the finished carrler urm. 


FIGS. 8 AND 8-A 


Operation—Bending the bar to the shape seen in Fig. 7. 
The bar is placed on the pin A, which fits into the loop. The 
punch, being forced down, pushes down the bar; and as the 
side of the punch comes in contact with the spring-actuated 
die, it is also forced down. This movement allows the punch 
to bend the bar around the die gulde block, thus forming the 
loop in the carrier arm. Fig. 9 shows the piece still In the 
punch and dies after being formed to the correct contour. 


FIGS. 11 AND 11-A 


Operation—Bending carrier-arm corner iron, Fig. 10. The 
stock, which has been cut to length, ts placed on the dle. 
being located by the adjustable stop at the end. The punch 
Is forced down, guided by a pin in the die, around which a 
notch in the punch fits. The carrter arm and corner iron are 
then drilled. The two units are fastened together with rivets 
to form the part, Fig. 12. 
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Laying Out BlanKing Dies 
By W. B. GREENLEAF 


Before laying out a blanking die I always cut two or 
more blanks from cardboard and try varfous positions, 
to be sure to cut the metal with as little waste as possible. 
I find that it pays to take a good deal of care and trouble 


\ feed, \ 
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It is also necessary to raise the stripper higher than 
usual, so that the stop may be extra thick and taper down 
to the usual thickness at the point. If this is not done. 
the metal will spring down enough for the edge of the 
first pass opening to catch. 

Figs. 5, 6, 7 and 8 show various other layouts for sav- 
ing metal. with the exception of Fig. 5. I worked over 


Fepd for a2 


FIG.3 
FIGS. 1 TO 8. THREE WAYS OF LAYING OUT A SHEET-METAIL. PISTOL STOCK 
at this point, for very often a layout seer Fred for 1&2 


that seems to be the most economical 
is very far from being so. 

Figs. 1, 2, 3 and 4 show various 
trials with this particular piece, in the 
order in which I made them; I also 
made at least as many more in betw een. 
It will be:seen that Fig. 4, the one 
used, gives: 240 blanks and Fig. 1 
only 189 from a 36x96-in. sheet, this 
being a gain of nearly one_ third. 
In other words 23% tons of metal will 
go as far as 3 tons with the first layout. 
That difference would more than pay 
for twice as much labor or even in 
the steel used, in one as the other. As 
a matter of fact, however, a saving 
in metal usually means a saving of 
labor also, as more blanks are obtained 
from the material handled. In this 
case the labor at the shear is a little 
less for Fig. 4, as there are fewer sheets 
and practically the same number of strips to the shect at 
the press. , Fig..1 cuts 9. blanks from each strip in one 
pass, while Fig. 4 gets:12 blanks but requires two passes 
through the’ press, whic h about evens matters up. 

One point to be’ watched carefully in trying for the 
best*layout is to see that the models are all plac ‘ed in ex- 
actly the. same position relative to the strip, for of 
course thev necessarily come that wav from the press. 
In handling an irregular piece like this one shown, 1 
alwavs draw a line (A-B in the illustration) in the same 
position on all my models and then see that these lines 
are always parallel with each other in the various trials. 
Tf the piece has at least one long straight edge, this can 
be used and the line is unnecessary. 

There is another point which should not be overlooked 
when the strip has to be passed through twice—this is 
the stop. If the ordinary stop is used, it will be a source 
of trouble and delay, for on the second pass, it will enter 
the hole left by the first pass and stop the strip. 

I avoid this trouble by placing the stop in the longest 
opening of the piece and making it long enough nearly 
to fill this opening. It then bridges over the shorter 
opening left by the reverse side of the blank in the first 
pass. This arrangement is clearly shown in Fig. 4. 


FIGS. 4 


TO 8. 


FI6.8 


FI6.5 


OTHER EXAMPLES OF LAYING OUT WORK 


‘ 


Fig. 5 for some time but could not find a way to avoid, 
Bes waste. 

Fig. 8 shows a way to get sharp points BB. It is old, 
but may be new to some. If the blanking die were made 
the shape of the piece, the points would break down and 
he rounded. To avoid this, the piercing die A is put in 
and the blanking die shears through this opening, as 
indicated by the dotted line. The resulting points are 
like needles, 


Rules for Power-Plant Tests 


The report of the Power-Test Committee of the Amer- 
ican Society of Mechanical Engineers has just appeared 
in a pamphlet of 215 pages, 6x9 in. Included are boilers 
reciprocating steam engines, steam turbines; pumping 
machinery; compressors, blowers and fans; complete 
steam power plants, locomotives: gas producers; gas and 
oil engines and waterwheels. 

The report represents the work of many prominent 
members of the society for a number of years, and a per- 
manent committee has been appointed to interpret the 
rules when called upon to do so. The information has been 
carefully prepared and is given in considerable detail. 
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Rational Design of Foundation 


Anchor Plates’ 


By Terrect Crort 


SYNOPSIS—In tins article are given formulas 
for the designing uf anchor plates and bolts. Two 
methods have been used in practiee, Both are 
detail, Tables are alsa qiiuen and 
illustrations of the plates and balls and the meth- 
ole of using them. 
———— 
The functions of anchor plates are, it has been stated, 
'wo—(1) to hold the bolt head or nut of the anchor 
lolt from turning; (2) to transimt the stress Im posed 
vn the bolt to an ample area of masonry of the foun- 
dation. 
In the design of anchor plates simple formes should be 
adopted. This is particularly true when the plates are 
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Anchor plates are usually square, Fig. 1, because tli 
patterns for this form are readily made and also because 
the pockets, where such are provided in foundations, are 
ordinarily of this shape. Hence a square plate is accom- 
modated more effectively than a round one would be. 
Round anchor plates may be and have been used under 
curtain conditions, 


Metriops op ProportionNine PLates 


Two different methods of proportioning foundation 
anchor plates have been used in practice. By the first 
method all dimensions are determined by employing em- 
pirical formulas for which the diameter of the anchor 
bolt is used asa basis. By the second method the bearing 
area of the plate WYYZ (Fig. 1) is computed in such a 
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Sec*:cra! E'evation 
FIG 4 ANCHOR PLATE AND 
BOLT IN FOUNDATION 


WITH CASING 


Top View 


FIO.S CONSTRUCTION FOR FOUNDATION 
ANCHOR PLATE WITH POCKET FOR NUT 


RATIONAL DESIGN OF FOUNDATION ANCHOR PLATES 


to be of cast Iron, which is the material mest frequently 
emploved, x0 that the patterns will anvelve a mianimium 
of labor, There Is No Heeesstty for thre corp ated = hiapees 
‘Sometimes encountered, The desten shoul preferably be 
Fur- 
thermore, Where a line of aneher plates as deine made 
for bolts of different diameters, the Plates sheontel ie pease 
size by regular increments as the belt: diameters in- 
“Tease; that is, the plates should be propertioned in 
arordance with the leads which will be dnipesed pen 
them, as will be explained in the followsne paragraphs, 


‘uch that no Goring is necessary in the melding, 
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wav that at will be great enough so that the safe crushing 
treneth of the material ayainst which the plate presses 
will not be exceeded when the bolt is stressed to its safe 
tensile strength. Thus the lenuth of side C may be deter- 
mined. Then the other dimensions of the plate are figured 
by using empirical formulas. An example of each of the 
forexemg methods will be given, and then additional for- 
mulas—(23) and (30)—in accordance with the second 
method will be eugvested whereby anchor plates may be 
proportioned to satisfy any required condition. Propor- 
tions for two complete lines of plates designed in accord 
ance with these formulas—(23) and (30)—are given in 


898 


Table 1. One line is adapted for use in “built up” mason- 
ry foundations, while the other is for monolithic concrete 
foundations. 

An example of design based on anchor-bolt diameter is 
expressed by the following equations—(1) to (6-A)— 
TABLE 1. PROPORTIONS OF FOUNDATION ANCHOR PLATES USED 


H CASINGS 
(All Dimensions Are in Inches) 
d D Cy F E G H Ww I 
Length 
of Side 
For For 
Brick 1:2:5 Thick- Thick- ‘ : : 
Diam- or Con- ness of ness of Thick- Inside Outside Outside 
Diam- eter Stone crete Nut Pilate nessof Height Width Length 
eterof Bolt Foun- Foun- Pocket at Plate of Nut of Nut of Nut 
of Bolt Hole dationsdations Wall Center at Edge Pocket Pocket Pocket 
43 3 iY } 1 1 
5 3} *& 1 1 
64 4: " i 1 1 
1 7 4} ve 1 1 2 
1 oH o§ § & i ow afoik 2 
1 
oi om 7 { iow ie af 
1 
1 1 12 7} 1 3 1 2 a 
1 1 13 8 1 Ht I 2 4 
1 2 3 8} 1 4 2 3 4 
1 2 14 9 li # 2} ms 4 
2 2 15 9 i 2 1 2 3 4 
2 2 17 10 it 2 1 2 3 54 
2 2 19 12 2 1 2 if 5 
2 3 21 13 1 & 2 1 3 4 6 
3 3 14 1 3 1 3 5 7 
3 3 243 15 1 3} 1 3 5 7 
3 3 1 3 1 3 5 7 
3 4 28 17 1- 3} 1 4 6 8} 
4 4 30 18 1 4 2 4 6 84 


from the article by A. D. Williams in American Machin- 
tst, Vol. 27, page 1715. The symbols refer to those of 
Fig. 2, all dimensions being in inches. 

d = Diameter of bolt (diameter of rod, not diam- 


eter at root of thread) (1) 
C, = 8d (2) 
E, = 0.5d (3) 
F, = 0.375d (not over 1 in.) (4) 


N, = Width of nut or heads across flats + 14 to % 
(square nuts or heads are usually used on 


lower ends of bolts) (5) 
d+ 14 for % bolts and smaller 
D,= {d+ for Y, to 2u bolts (G6) 


d + %& for 2° and larger bolts 
Depth of washer below top of foundation = 50d 
(G-A) 

All dimensions are to be made to the nearest eighth of 
an inch. 

An example of design based on the diameter of the 
bolt and the safe bearing strength of the foundation ma- 
terial (S. H. Bunnell, American Machinist, Vol. 26, 
page 869) is outlined in the formulas—(7) to (11)—- 
which follow. The symbols refer to Fig. 3, all dimen- 
sions being in inches. 


d = Diameter of bolt (7) 
C’, = Length of side computed as outlined later (8) 
t= (C,+20)+ % (10) 
D,=d+ ¥% up to 1% bolt and + +; above (11) 


The proportions given in Table 2 apply to Fig. 3 and 
were computed by using the preceding formulas—(7) to 
(11). The bearing area of the plate was calculated in 
each case so as to provide a pressure of 50 lb. per sq.in. 
on the foundation masonry when the bolt is stressed to 
10,000 lb. per sq.in. sectional area at the root of the thread. 
The square recess & should be so proportioned that the 
bolt head or the nut will fit loosely in it. This design 
has the feature of simplicity to recommend it, inasmuch 
as the pattern requires no corework. It is not, however, 
as convenient a design for applications where the anchor 
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bolts are to be removable; that is, where they have nuts 
on their lower ends. 

Anchor-plate dimensions should preferably be based 
on the diameter of the anchor bolt at the root of the 
thread rather than on the outside diameter of the rod 

TABLE 2. ANCHOR-PLATE PROPORTIONS 
(All Dimensions Are in Inches) 


Size of 
Bolt i § 3 1 1} 1} 1} 13 12 2 23 3 
Co iveasks: 6 7 9 10 11g) 13 14 15 18 20 27 32 
Te ccete ce AY | gi i i 3 34 3 "4 rf ‘ a 
, ee arr ee 
d,. ve 1 uo: oi it Ht 1 2% 2 3k 


of which the bolt is made. That this is true is obvious 
from the fact that the tensile strength of the bolt is 
determined by the area at the root of the thread and not 
by the cross-sectional area of the unthreaded rod. In 
Table 3 are given the sectional areas of rods of different 
diameters and also the areas at the roots of standard 
U.S. threads. The equations which follow for propor- 
tioning anchor plates recognize the fact that the ratios 
TABLE 3. AREAS AND DIAMETERS OF U. 8. STANDARD THREADED 


Qt 
a Ratio of a to A, 
d A Area at at is, 
Diameter Area Root of Bs Qt 
of Rod of Rod Standard Thread A 

0.196 0.126 0.646 
0.307 0.202 0.658 
0.442 0.302 0.684 
0.601 0.420 0.670 

1 0.785 0. 550 0.700 

| 0.994 0.694 0.698 

1 1.227 0.893 0.730 

1 1.485 1.057 0.712 

1 1.767 1.295 0.734 

1 2.074 1.515 0.732 

1 2.405 1.746 0.725 

1 2.761 2.051 0.743 

2 3.142 2.302 0.743 

2 3.976 3.023 0.756 

2 4.909 3.719 0.745 

2 5.940 4.620 0.778 

3 7.069 5.428 0.767 

3 . 296 6.510 0.787 

3 9.621 7.548 0.784 

3 11.045 8.641 0.783 

4 12. 566 9.903 0.792 


14.534 + 20 = 0.7267 = Average. 
between the overall diameters of the rods and the diam- 
eters at the roots of the threads vary for different sizes 
of rods. The following discussion indicates how com- 
pensation is made for this condition. 


Ratio OF DIAMETER OF Rop at THREADED Enp 


The ratio of the diameter of a threaded rod at the 
root of the thread to the diameter of the unthreaded rod 
may be expressed by the equation 


d, 

a Q (12) 
Hence, 

d, = Qd (13) 
Where 


dy = Diameter at root of thread of U.S. standard 
threaded rod in inches; 

d = Diameter of the unthreaded rod in inches; 

Q = Ratio of dy to d. 

The ratio of the cross-sectional area of a threaded rod 
at the root of the thread to the cross-sectional area of 
an unthreaded rod will (since areas vary as the square 
cf the diameters), it follows from equation (12), obviously 
be expressed thus: 

d,? 
ad? = Q? (14) 


The last column in Table 3 gives, then, the values for 
Q? (Q? = ratio of area at root of thread to area of round 
rod unthreaded) for the rods of different diameters. 
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These values for Q? vary from 0.646 for a %4-in. rod to 
0.792 for a 4-in. rod, with an average of 0.727. How- 
ever, in the equations which follow, in which the avcrage 
value of Q? 15 used, 0.723 1s taken rather than the true 
average value (0.727), so as to favor slightly the «maller- 
diameter bolts. How these values of Q? are applied will 
‘« shown in a paragraph under equation (22). 

Ap expression for the safe tensile strength of an an- 
chor bolt as 


So = O.TS54d,2 7 (15) 


where 
Sp = Safe working tensile strength of a round an- 
chor belt in pounds; 
d, -: Diameter of a U.S. threaded bolt at the root 
of the thread ; 
T = Safe unit tensile strength of the material of 
the bolt in pounds per square inch. 
The expression for the aafe bearing atrength of nasonry 
upon Which an anchor plate without a casing JiTesses ps 
(refer to Fig. 1) 


Nm = We - Wedel?) (16) 


where 
“mi - Safe bearing strenyth of the area of the ma- 
sONTY pressed upon by any anchor plate net 
associated with a casing, in pounds; 
M = Safe unt bearing streneth of the Masonry oF 
material upon which the anchor plate bears, 
in pound. jeer “QUA Uri h; 
C = Length of «de of the square anchor plate used 
Without a casing. inoinehes: 
d = Outside diameter of the bolt, in inches, 


Sare Braking Strescorit or Mausosry 


An expression for the safe bearing stron th of masonry 
npon which an anchor plate with a caaing presses is 
(Fig. 4) 

Sma2= MC 2 oteht od + 2,7] (17) 
where all of the avtnhels hive the meanings previously 
noted, except 

Sm2= Safe bearing etrenyth, In pounds, of the arva 
of the masonry pressed upon by an anchor 
plate with whicha Casing is used; 

C, = Lenyth of ~ide of the square anchor plate Used 

with a casing, im oime hes, 
The internal diameters of the casings ordinarily used 
around anchor belts are equal to the cdhameters of the 
holts 4 9 In, Which accounts for the expresston (il + 2). 

Equations for the safe proportions of an anchor plate 
ued on a bolt without a Gasng, agin Fay. 2, may be 
determined thus: Obviously, af the bolt as stressed te 
its safe strenyth when the anchor plate everts the safe 
pressure on the masonry, 


AY" = Nw] (1s) 
OF substituting (15) and (16) in (1s). 
ORT = MOC Otsntds) 1) 
Cr simplified, 
d,27' 
(Cr = Ae o ‘ + «! (20 
ares ( Vv rf ) ) 
But from equation (13) dp == Ql: therefore, 
2,/2 
"3. n.zani(® en a) (21) 


é 
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or 
——orr 
C = 0.886d 4/1 + © 
Nit oy 
But since Q? may, for all practical purposes—see para- 
graph under equation (14)—be taken ax 0.723, the work- 
Ing equation becomes, in inches, 


(22) 


| ! O.7257 
0.88 dy! + 5, 

The proportions for anchor places designed in. accord- 
ance with equation (23) have not been computed for this 
article, inasmuch as the majority of anchor plates are 
probably not set without casings, as in Fig. 1, but are 
used) with casings, Fig. 4, in which case equation (30) 
apphes, It should be noticed that, if the anchor plate 
presents ample bearing area when used with a casing. 
it will have a considerably greater factor of safety when 
used without the casing, as in Fig. 1, 

The equations for the safe proportions of an anchor 
plate when it is used with a casing follow. If the mazonry 
upen which the plate presses and the anchor bolt are 
beth to be stressed to their safe load, then 


C= (23) 


or, substituting (15) and (17) in (24), 
0.7854d3,7 = M((C2 — 0.7854)(d + 2)*] (25) 
or 
C2 = 0.7854 oa t (d + | (26) 


But from equation (13) dp = Qd; hence, 
2,/2 
C2 = 0.7854 ve an d* + 4d + 1 (27) 


M 
or 
M 


But since the working value of Q? = 0.723, 


C, = a|0.7854 a(S + 1)+ $(¢ 41)] (28) 


——— 


C= a 0.7854 ian(” 1. +t 1)+ 4(d +1] (29) 


or 


C', = 0.886 , ian(- = xv) +4(d + 1)} (30) 


in ne biees, 
Sarge WorkING STRENGTIL OF BOoLts 


The safe working tensile strength of mild-steel bolts 
has, for the computations of the values of C, in Table 
1. been taken at 7.000 Ib. per sq.in.; that is, the value 
of 7,000 was substituted for the symbol 7 in equation 
(30). . 
The safe beariny: strength of masonry—M in equation 
(30)—for the first column under C, Table 1, was taken 
as 70 Ib. per sqin., this bemg the safe compressive load 
permitted for dimension stones in cement mortar under 
the Chicago building laws, which apparently are more 
stringent than those applying in other cities, For exam- 
ple, in New York a safe compressive load of 300 Ib. per 
“qin, ia permitted on Haverstraw) brick laid flatwise. 
The values in the second column under C, in Table 1 
were computed on a basis of a safe load of 200 Ib. per 
-qin., which may be taken as a safe permissible load 


for concrete foundations of a 1:2:5, or richer, mixture. 
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The method of designing a line of anchor plates the 
proportions of which are given in Table 1 (see Fig. 5 
for the anchor plate) was first to compute the length of 
the side of the plate C, by utilizing equation (30). Then 
the minor dimensions were computed by using the em- 
pirical formulas given in Table 4. In so far as is known 
there is no refined method, which will stand the test of 
practicability, for computing the thickness of a cast-iron 
anchor plate. The plate must be heavy enough so that 
it will not crack, even if it is stressed severely by being 
forced against an uneven surface. Practice has shown 
that, if the thickness of the plate at the center is equal 
approximately to the diameter of the bolt in inches, it 
will be strong enough; hence the thickness of the plates 
of Table 1 was figured on this basis. The other pro- 
portions indicated in Table 4 were also selected largely 


TABLE 4. CONSTANTS USED IN DERIVING ANCHOR- 
PLATE PROPORTIONS 
Dimension How Proportioned 
Symbol Designati (All Dimenesae | in Inches) 
d.......Outaide diameter of bolt (not Determined by probable load that will be 
diameter at root of thread) imposed on It 
in. when d is yy in. or under 
Deeesds Diameter of bolt hole =m d+ in. when d is | in. to 2} in. 
in. when d is 2} or over 
Cis Length of side = Computed with equation ( 
F....... Thickness of pocket wall = 0.375d 
E....... Thickness of plate atcenter = d 
G...... Thicknees of plate at edge = 0.5E } 
4 in. when d is j in. or 
un 
H...... Inside height of nut pocket =Thickncss of | } in. when d is 1 in. to 


rough nut+ 2) in 
am avhen d is 2} in. or 


under 
W...... Outside width of nut pocket = Width of 3 in. ase d is 1 in. to 


rough nut 

across flats + 
[.......Outaide length of nut pocket = W + 2F 
on the basis of what experience has indicated to be satis- 
factory. 

Where such procedure appears desirable, one may, 
when designing a line of anchor plates, use the exact 
value of Q?, as tabulated in the fourth column of Table 
3, for each diameter bolt. These exact values of Q? 
would be substituted in either equation (22) or (28). 
This should, theoretically at least, give results of some- 
with greater accuracy than does the method—equations 
(23) and (30)—used for the computation of the C', 
values in Table 1. However, since Table 3 may not in 
many cases be available, the working equations given in 
(23) and (30) are the more convenient forms. They 
are sufficiently accurate for all practical work, inasmuch 
as the other variables that enter into the problem will 
probably introduce greater errors than will the appli- 
cation of this approximate working value (0.723) for Q?. 

& 
Saw Guard on Hand Miller 
By D. Baker 


¢ in. ae d is j in. or 
de: 


i in. whe d is 2} in. or 
over 


‘This guard was designed to keep the operator’s fingers 
from coming in contact with a saw running at high speed. 
The guard was put on a bench miller used for sawing off 
the end of a brass pin that- was screwed into the side of 
a time-fuse ring. 

The illustration shows the saw at A, on the saw arbor J3, 
while C shows the miller head. The guard D is made of 
a piece of cold-rolled steel 11% in. in diameter, turned out 
as shown for clearance for the saw, and it fits over the 
front bearing of the machine. When held in position by 
the one screw shown, the guard overlaps the saw about 
in. At & the guard is cut away for clearance, to permit 
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the pin on the work to pass through to the saw, the cut 
being filed away on an angle so as to allow the scrap to 
drop away readily, as shown by the dotted line. 

In operation the time-fuse ring is placed over the stud 
F, and the end to be cut off is located in proper position 
by the slot in a hardened piece G. It is held in place 
with the left hand while the right hand operates the lever 
that carries the table with the work, forward against the 
cutter. 

In first trying out this machine we used the regular 
commercial screw-slotting cutters, but they dug into the 


EF 


1 a 


SAW GUARD ON HAND MILLER 


work and clogged up with chips. We overcame this 
trouble by grinding clearance on the sides and reverse 
rake on the teeth, so that the teeth would have a tendency 
to throw the chips away rather than to gather them in. 
The capacity of the machine is from 6,000 to 10,000 
pieces in 10 hr. 

% 


Supporting an Overhanging 
Table Fixture 


By EK. A. THANTON 


In boring out bearing holes in Milltholland turret lathes 
the work is done on a boring mill with a table too short 
to support the overhang of the work and fixture. The 
method of remedying this condition is shown in the 
illustration, The cast-iron support A is placed close to 


SUPPORTING AN OVERHANGING TABLE FIXTURE 


the outer end of the overhang, and rollers are provided 
so that it will move easily across the top of the sup- 
port, according to the way the machine table is run. 
Leveling screws, resting on iron plates, are placed near 
the four corners of the bottom of the support, so that it 
may be adjusted to the correct height and leveled. 
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Methods and Tools Used in 
Machining Tractors 


Eprrorian CORRESPONDENCE 
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holes D. The drills are guided through bushings 


SYNOPSIS Some of tue tools used fur machin- Fs that the holes will be in the correct alignment. 


ing elements employed on tractor machinery are 
shown, The pig for drilling the balance weights 
us of the indering type, thus machining the holes 
in the correct alignment, An interesting babhit- 
ting die for making white-metal bearings tx also 
shown, An tndering Jig tus used fur mach ining @ 
siz-suled furrel, This tool Os first ultlized for 
drilling the holes in the correct posthion and later 
employed fur raugh-hering and facing op ra ons, 
A hrture for milling four wulee of a castine sy uare- 
ly ws also of intere+!. 


The A.B. Farquiar Co, Ltd. York. Penn. manu: 
factures a variety of tractor and agricultural mactinery, 
Fig. 1 illustrates a jig used) for drilling the balance 
weights for crankshafts. The casting is previously milled 


A view of the jig, with the casting in position ready for 
drilling, is shown in Fig. 2. It illustrates the method 
employed to locate the casting, how it is held, and the 
indexing arrangement. 


Basnittixa Dig ror BEARINGS 


On some of the steam- and gas-tractor engines certain 
of the bearings are made of white metal. The die used 
for making these bearings is shown in Fig. 3. The cover 
‘fis swung back and held with the latch B. The molten 
tnetal ig then poured into the mold and the bearing made. 

After the metal has solidified, the cover is opened, 
which draws the handle C forward. This forces out the 
ejectors D and pushes out the finish-molded bearing. The 
ie, Closed, is shown in Fig. 4. The metal is poured into 
the tool at A. One of the molded bearings is shown at 


FIG. 1. DRILL JIG FOR BALANCE WEIGHTS 


we he 
Ber. 


FIG. 3. BABBITTING DIE OPEN 


long the 8urfaces, which fit asainst the sides of the 
Crankshaft webs, The balance weht is then placed in 
the jig, being forced azainst the wall Aowaith the <etserew 

Jig is swung over to the two position for drilling, 
the locations bere obtained by the pun (oan bushed 


FIG. 2. JIG WITH CASTING IN POSITION 


— i : oy . rs 
— “y a ~ J = : 
. 9 — ; | i” 


_ 
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.* s* ~? « 
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FIG. 4. BABBITTING DIE CLOSED 


the left of the die, and its good appearance is worth 


noting, 


The A. B. Farquhar Co. has recently been doing some 
special work, a part of which was making horizontal tur- 


ret lathes. 
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FIG. 5. JIG WITH CASTING FIG. 6. DRILL JIG WITH 
REMOVED CASTING IN POSITION 


Fig. 5 shows the jig used in drilling the turret. The 
ring A is removed from the main body of the jig and 
the turret casting placed in it, being located by the 
machined recess in the jig. The various holes are then 
drilled, the tool being guided through bushings B. 

The ring A is placed in the jig as shown and the cast- 
ing inserted in the jig, which is located by the arbor 
C’, the latter fitting into the hole previously bored. The 
casting is held in position with the washer and nut. The 
jig is then placed on the table of a Bullard boring ma- 
chine and the turret holes rough-bored and the surfaces 
faced. The various positions are obtained by index pins 
which fit into bushed holes. By this method the turret 
hole: are machined in alignment with the previously 
drilled holes. The turret is attached to the machine for 
the final boring of the holes. 

Fig. 6 shows the jig with the turret casting in posi 
tion ready for the boring operation. 


Mriuuina Sipe BLocks 


The fixture used in milling the four sides of the side 
blocks is shown in Fig. 7. The rough casting is first 
placed on the blocks at A and rests on the adjustable 
screw B. Owing to the beveled surface at the bottom, 
the clamp C when tightened not only holds the casting 
but also draws it down to the locating surfaces. 

The upper surface is then milled and the casting placed 
in the fixture as shown, being located on finished pads. 
The part is held down with the clamps as described. A 
gang of milling cutters is then fed over the casting and 
the upper surface and sides are straddle-milled. In this 
way the four sides are machined in alignment with two 
settings of the fixture. 

ws 

Correcting Errors of Boring 

in Wristpin Holes 


By O. M. CitarpmMan 


In the machining of pistons for either gasoline or 
Diesel oil engines too much attention cannot he paid 
to having wristpin holes in perfect alignment with the 
center line of the piston. It is possible to bore wristpin 
holes within 0.003 to 0.005 in. of square with the center 
line of pistons up to 18 in, in diameter or over; but 
When a positively accurate job is wanted, the following 
method ts advisable: 

Make up an aligning arbor to fit the finished wrist- 
pin holes in the piston. The protruding ends of the 
aligning arbor should be of a suitable length and ground 


FIG. 7. MILLING FIXTURE FOR SIDE 
BLOCKS 


to a uniform diameter for indicating purposes. The 
work is then ready to mount on the adjustable center 
shown in the illustration and to be ground on the outside 
after it is trued up with the wristpin hole. 

The adjustable center has a disk A, which can be of 
any convenient size to suit the piston. This disk has 
a place milled central to receive the part B, which car- 
ries a hub with a center. The plate is secured to the 
disk by two or more bolts #. The part B is moved on 
the disk by an eccentric, which is carried in a bearing 
D bolted to A. Elongated slots should be milled in B 
to facilitate the adjustment of the center. A slot should 
also be milled in B to receive the eccentric. The out- 
side diameter of the fixture should be turned to fit the 
pistons after the fixture has been completely assembled 


PISTON-ALIGNING FIXTURE FOR CORRECTING ERRORS 
IN WRISTPIN HOLES 


with the eccentric set at its neutral point. A slot 
should be milled in the outside edge of the plate A to 
facilitate its removal after grinding a piston. 

The bottom end of the piston should be bored a suit- 
able distance and size to accommodate the adjustable 
center, which is so placed that the eccentrie will throw 
the piston to correct any error. The aligning arbor 
should be checked with an indicator while rotating the 
piston on the grinder centers, until the same reading 
on the dial of the indicator is obtained at each contact. 
The bolts are then tightened in the adjustable center, 
and the piston is ready to be ground. 

This fixture has worked out very satisfactorily and 
is recommended to anyone who is looking for a method 
of finishing pistons accurately. And it should not be for- 
gotten that it is lack of accuracy in such details which 
prevents the best results being secured under trying con- 
ditions, The best results require good workmanship at 
all times. 
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Specifications for Purchase of 
Leather Belting 


; SYMPOSIUM OF Discussion 


SPNOPSIS-—A discussion of the arltete puh. 
lished on page 683, from the ticw pont of the 
leather-belting manufacturer and users. The dif. 
heulty of formulating satisfactory specifications ts 
pointed oul, vanations in hide leather are outlined. 
and the desire of the manufieturer to produce a re- 
Tensile 


plahility, thieknese and weight are discussed tn 


liable product ts emphanazed, streniyth. 


detar'. 


The Manufacturer’s Viewpoint 
By hours Wo Ansy® 


The artilde appearing: on perce OSG yentth POS rece a- 
tens for Purchase of Leather Bettina,” 
the intel ipence with which the author has dealt with a 
subject that as so rttle understood and concerning which 
there isso much misinformation. From the pomt of view 
Of the leather-beltin manufacturer there are but. few 
Orrections to be made and few additional thoushts to 
offer. 

Though leather belt uz is one of the oldest means of 
lower transmission, there dias never been dsecovered) or 
Invented a real substitute for at. Pt. fHevch ctw and ots 
allaty to adapt it-clf to the pulleys, the Carte quantity of 
power which it will transmit under favoraive corel tiers, 
the readiness and « Heapness with whieh atimay be repared 
or atered, the fact thatatmay be made endjess, the small 
amount of attention iC revjurt res nnd, further, ste remarn- 
abie dicability and length of tife, ate salvace value when 
no longer serviceable asa belt, all commend. it stronoly 
as a Mok’ satisfactory instrument. 

The general dispesition to reduce to specications all 
the purchases of well-organized concerns has led to efforts 
to prescribe Minutely not only the points of quality, out 
the methods of manufacture. These eforts have proved 
such obvious failures that Reconsideration of the subject 
timely and mav be profitable. 

The real point af tle renee bet ween thre helt maker ane 
those who have Prepared the rpecitications da Chat) the 
technologist. ts Whnorant of the material and the product, 
and that the belt maker, with an intunate practical khnowl- 
edge of the manufacture of leather belting, the material 
of which it wo made and usually of its practical use, as 
deficient Ina knowledce of the te inelesy of the subgect. 
lence, they (technologist and manufacturer) “doe not 
‘peak the same langunee.” Until the belt maker ain lav 
aide his business long enough te take up the study of the 
“clentific side of the use of belting or until the theortst 
will devote several years to a practical study of tannin, 
SUrrViIng and beltmaking, they cannot hope to view the 
Pubject from a common standpoint. 

The fundamental error of the techieal peaple is the 
presumption that leather Is oat Heernertectpesetis product of 


the same quality throushout, bike so much aren or fabrre. 
omy, 


Is reliairnatue for 


President. National] 


e 
facturera. Asanciation of Leather Reltiog Manu- 


The practical currier and belt maker know that every 
hide as as individual as the animal on which it grew, that 
its quality is bevond the reach of cultural effort, that no 
two hides are exactly alike any more than human faces 
are alike and that every strip of leather cut from a given 
hide is different in) thickness, texture, strength, stretch 
and wearing qualities. [t seems impossible to prescribe in 
fivures any stated requirements that will secure the best 
and reject the least fit, The “feel” of the expert currier 
renains superior to any specifications that anv enginecr 
has been able to formulate. Further, it is impossible for 
the belt maker to submit to any physical test every strip 
of leather that he intends to put into a belt, or even one 
strip from every hide, and the latter test would be worth- 
ess even were it feasible. 


Tht Netp or Practican KXowLEDGE OF LEATHER 


There as ne method known by which one not trained in 
the school of practical experience can determine from its 
pepearance Whether a given strip wax located within ten 
Hn hes or twenty inches of the backbone: in fact, there are 
many stories current of the Tndicrous mistakes certain 
envineers have made in identifving even the backbone 
tt<e'f, and there are few of them who could differentiate 
with any certainty between a weil-finished belly or shoul- 
der strip and “the first cut off the backbone.” = It is 
sunilarly impossible to determine from the appearance of 
the belt whether the leather is tanned with all bark or 
part bark and part extract (even experta may he deceived 
moseome resulta of exclusive extract tannage), whether the 
butt was classified as No. Toor No. 2, whether the hide 
was a packer native steer, a country hide or a South 
American, whether the strips were stretched in straight- 
edze clamps, by hand or by power, or even whether they 
have been stretched at all. 

This contirms the conclusions of your correspondent 
that the inclusion in specifications of requirements that 
cannot be identified or proved in the finished product are 
futile and serve only to complicate the problem. As he 
nave, itis not a question of how the belt was made, but of 
the service that at-will render. Of course, the underlying 
thought is that a belt made according: to stipulated meth- 
ods which are thought to be the best will produce better 
results: but in stipulating methods that are not neces- 
earily the best and the use of which cannot be determined 
hy anv examination of the product and in calling for 
maternal that cannot be identified the buyer is compelled 
to depend as his only resource upon his confidence in the 
clility ane the honesty of che seller, and he might better 
have relied upon such confidence in the first place rather 
than waste his time on impossible specifications, Tt. is 
notorious in the leather-belting trade that many larze 
buvers have some very poor belting in their storerooms 
and in their shopa, notwithstanding the very rigid speci- 
fications which many of them have adopted. Those who 
have been more fortunate in securing good service can 
attribute it more to the ability and honesty of the bert 
mnaker than to any merit in the specifications under 
which the belting was bought. 


904 


Instead of depending upon the honor of the seller, they 
in a manner absolve him from responsibility by setting 
up their specifications and their inspection and testing 
departments, and then buy from the lowest bidder at 
prices that make it manifestly impossible that they should 
get the qualities they specify. It is not intended to excuse 
the seller who contracts to deliver one thing and substi- 
tutes another; but there is never much sympathy wasted 
on the poor fool who in the hope of getting something for 
nothing loses his money by betting that the pea is under a 
given shell, when the disclosure shows it to be elsewhere. 
The sympathy of the leather-belting trade does not go out 
to the Government because it has been deceived, when :ts 
published prices of contracts awarded show that it some- 
times pays less for its finished belting than the material 
specified woud have cost in the rough. 


IMPORTANCE OF BUYING FROM DEPENDABLE HOUSES 


There may be invented for the purchase of leather 
belting, specifications that will be practical and that will 
accomplish their purpose, but it is quite certain that those 
in use at this time are not accomplishing this purpose. 
Until this invention is made, the only method by which 
the intelligent buyer, desirous of spending his money to 
the best advantage, can hope to secure satisfactory quali- 
ties of leather belting is by buving recognized brands of 
le!*ing from dependable houses and taking good care to 
pay them enouch money for it to have it made right. It 
will be observed that there are two propositions here, the 
first to buy from houses in whom the buyer has confidence. 

There are 150 manufacturers of leather belting scat- 
tered over this country, practically a!l of them honorable, 
reliable men, with a keen appreciation of the desirability 
of making permanent customers by rendering good ser- 
vice, and an arrangement could be made with any of them 
by which a really superior product would be delivered ; 
but the second proposition is more important, that there 
shall be paid for leather belting such prices as will enable 
the maker to make it right and to maintain his qualities. 
The buyer has no right to expect to get something for 
nothing, or much for little, or to get more than his dollar 
should actually buy. When he buys on specifications that 
he cannot enforce, he is simply placing temptation in the 
path of the seller, who would much prefer to play fair, 
and inviting him to commit a fraud. The ethics of the 
leather-belting trade are as good as those of any other line 
of manufacture, better than most’ others, but the men 
engaged in the line are human and are ready to defend 
themselves against shar practice if necessary. As long 
as belting is bought on price, the shops will be full of poor 
stuff that cannot possibly render service, regardless of 
the specifications under which it has been bought. 

Most of the belting manufacturers have standard grades 
and classifications, making a range of belting suitable for 
every duty. Most of them have established prices on these 
several grades, which prices form a standard market price 
that’ is always subject to the keen competition of 150 
manufacturers. There is never any difficulty for any 
buyer accurately to determine this market price, and there 
is never the possibility that competition will permit this 
price to go too high. From the verv nature of the case 
there never can be «a combination on price among the 
leather-belting manufacturers, though there is an “open- 
price association” through which information is dissem- 
inated regarding the prices at which sales have been made. 
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There is therefore absolutely no reason why any buyer 
should not be able to purchase leather belting that will 
give maximum service, if he will place himself in the 
hands of some good belt maker and will pay him a fair 
market price. 

Tensile Strength—Any dependence upon a test for ten- 
sile strength in belting leather has always been unwise 
(a) because of the wide divergence in the tensile strength 
of corresponding strips cut from different hides of the 
same class and also of different parts of the same strip; 
(b) because the least desirable of the strips that may be 
cut from a good hide—those near the belly—will usually 
show the greatest tensile strength; (c) because the most 
desirable strips that may be cut from the hide—those 
immediately over the backbone—usually show less tensile 
strength; and (d) because the greatest possible load to 
which a belt may be submitted in the transmission of 
power bears so small a proportion to its tensile strength. 

Nor is it necessary that the “ultimate tensile strength 
should be as high as possible.” A belt of any appropriate 
width and quality never breaks from lack of strength, but 
always because of an accident, a lack of elasticity or of a 
rotten condition due either to old age or lack of care. 
When a properly tightened belt in good condition is over- 
loaded beyond its capacity to transmit, it jumps the 
pulley, if it can; and this point is reached long before the 
strain upon it makes anv approach to the ultimate tensile 
strength of its weakest strip. 

It does not seem to be understood by engineers that the 
qualities of tensile strength and stretch are inseparable, 
that when by any means the stretch is reduced, the tensile 
strength is reduced with it and that the strip of satis- 
factory tensile strength necessarily shows a_ large 
“stretch.” It is quite true, as stated, that belts of ap- 
proved quality will show an elongation much in excess of 
the 8 to 121% per cent. specified and that under a tension 
of 2,000 Ib. most of them will show an elongation of from 
20 to 30 per cent. It is further true that belts showing 
an elongation of 30 per cent. under a tension of 2,000 Ib. 
will usually produce better practical results, as belts, in 
transmission qualities and in length of service than those 
which stretch but 8 per cent., though the latter may be 
less troublesome in the matter of tightening while they 
last. But, as stated, these facts bear but little relation to 
the elongation in service under a tension of 100 to 200 
1b.—not nearly so much as does the matter of the placing 
of the belt upon the pulley under that proper degree of 
tension which is necessary if the belt is to transmit its 
load properly ; but this factor is one generally under the 
immediate control of the engineer and not of the belt 
maker, and hence an appropriate point for the engineer 
to start at in his specifications. 

Phiability—Buyers have always been willing to accept 
a feeling of firmness and even hardness as an indication 
of good quality, and a few vears ago, in an effort to meet 
the demand, belting leather was finished much harder 
than at present. The fashion in belting has changed, and 
leather with a solid but mellower “feel” today has the call ; 
for ordinary transmission such leather is more suitable. 
But the question of pliability is closely connected with 
that of the diameters of the pullevs over which the belt is 
to run, and one that is sufficiently pliable to run to the 
best advantage over a 6-ft. diameter pulley may be en- 
tirely unsuitable and unsatisfactory over a 6-in. diameter 
pulley. 
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It is probably more rational to consider that a good hide 
tanned to show a gain of about 6 per cent. and curried 
and stuffed to show no loss in weight is in best condition 
for the widest range of transmission, so far as its plia- 
bility is concerned, and that anv adaptation to small 
pulleys which may be desirable should be made in the 
thickness of the belt rather than in any attempt arti- 
ficially to increase its flextlnlitv. Attention should be 
called here to the fact that, asx with tenole strength and 
stretch, the least fleubility is to be found in the best part 
of the hide—over the backbone—and the greatest fledbil- 
itv will be found in the least desirable part of the hide— 
the belly. The effort to setup atest of bending over a 
l-in. rod is futile so far as backbone cuts or belly cuts are 
concerned, and it as extremely doubtful whether any test 
can be devised that will convey accurate information 
regarding pliatility to one who does not know leather. 


THE I[Mportant Factors or THicksiss anp Werieut 


Thickness and weight are two mest important factors 
that should be dependent one upon the other. Tt is true 
that the weight can be increased: but itis deubtful that 
“white lead or other heavy material” i ever used, the most 
common resource being a heavy grease «tuling, which 
instead of being a detriment is an advantage to the belt 
and can be criticized only on the «core that it mav be 
constructively an attempt to deceive. 

Single leather belts are made in medium, heavy and 
ei\tra-heavy weights or thicknesses, the actual weight 
“pec ifications per square foot sarving shihtiv with the 
different makers. In doubles the practice varies, all mah- 
ers offering light, medium, heavy and eXtra-heavy double 
belts, but some making them detitute fractions of the inch 
in actual thickness without: recard to the werght and 
others to specified weights for cach thickness, There has 
been so much talk about weight that busers have absorbed 
the idea that the best belt must weigh aApprovimately 16 
oz. per square foot for singles and 32007, for doubles, [tis 
obvious that, «0 far as the quality of material only os 
concerned, a belt weighing Tt ooz. may be just as “geod” 
as one weighing 16 07., or that a lbncht double belt may 
he just ax “gol” asx the heavy double le't. AD specifica. 
tion of weight then does net secure for the buser any 
better quality, but only more quantity, 

The question of Weight Is net one of Quanity, but of 
adaptation for the services and at should be understood 
bv belt users that the principle anvelved isa thriek belt for 
large diameters, a medium-ethick be't for medium diam- 
cters and a thin belt for smal] diatneters, Ns deather belt- 
ing is usually made, this would dispose of the question of 
Phability, would secure the best possible pulley contact 
and transmit the largest load. Pt might serve to clanfy 
this point if the belting manufacturers would issue a table 
‘howing the brands of therr belts as adapted to piven 
pulley diameters: but until there i secured) some more 
uniform Practice ino designing puilesvs, belta and power 
requirements of machines, the manufacturers would be 
Courting trouble. 

re is an opportunity for the yreatest: possible service 
to all concerned in the formu'‘ation of seme standard 
practice in the calculation of the power transmission of 
al] kinds of belting, Which eceuld be yeneraliy acerpted 
by engineers, designers and be't manufacturers and mn 
accordance with Which all machinery comtd be but At 
Present every designer is a law unto himee'f, and he often- 
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times places upon hix machines pulleys of such narrow 
widths and smal! diameters that no belt can transmit the 
required load in a satisfactory manner—an endless source 
= en to the owner, the operator and the maker of the 
welt. 

It is quite probable that the leather-belting manufac- 
turers would be glad to codperate with any of the mechan- 
ical-engineering sovieties which would undertake this 
task, or that they might establish their own engineering 
bureau to determine these points so little understood, as 
sugested by vour correspondent; but in the meantime 
hothing is to be gained for the buyer by the imposition of 
absurd specifications, for in the present trend of thought 
on the part of the belting manufacturers the feeling is 
that such business as ix covered by these silly specifica- 
tions is not worth having. In a number of recent cases 
some of the best houses have refused to bid on contracts 
where the specifications were impracticable. 


Substituting Second- for First- 
Grade Belting 


By CarL G. Barti 


T have read the article on page 683, “Specifications for 
Purchase of Leather Belting,” with a great deal of 
Interest, for rt is indeed high time that something be done 
to yet developed and put into general use some such 
rational specifications and tests as the writer suggests. 

[ fear that the present state of the art of selling and 
buving leather belting is even worse than the writer of 
the article has presented it: for from what I have had 
acasion to see of it during the last 15 years I should 
judye that the average salesman in the business has about 
as much chance for a blessed existence in the hereafter as 
has a camel of passing through the eve of a needle, unless 
his final judge will make a full measure of allowance for 
the adverse conditions under which he labors and against 
which his own oft-tried honest efforts to improve them 
have only too frequently redounded to his material disad- 
Vantaye, 

I have in mind the fact that in many industries those 
intrusted with the purchase of leather belting know abso- 
lutely nothing else about the matter than to award a 
contract to the lowest bidder who sava he will furnish 
yood belting; and that the shop management is so lax 
that no svstematic attention is paid to the belts, so that 
the whole institution is left in ignorance about the true 
state of affairs. 

[ have it from a prominent manufacturer, now dead 
some eight or nine veara, that the cut-throat competition 
in the business had brought about a condition of affairs, 
«ome vears before I came in touch with him, that led to a 
wuyaestion that all manufacturers combine to cease the 
making of first-yvrade belting and that they simply offer 
wcond grade for first grade, s0 as to get on a more equal 
basis in their competition with one another, in connection 
with the lower prices for which the majority of purchasers 
had been led to believe that they were entitled to first- 
yrade belting. ; 

The general condition of the market is such that most 
purchasers are getting only second-grade belting while 
helheving that they are getting first grade; and this 
because the would-be-honest salesmen have practically all 
given up getting the purchasers to pay the necessary price 
for first-grade belting, as some of the originally less 


906 


scrupulous among them have been able to make the pur- 
chasers believe that they could offer first-grade belting 
for the same price as the absolutely honest among them 
demanded for their second grade. 

This is of course only a review of what has happened in 
all cases of sharp competition, and it seems a pity that 
manufacturers and salesmen who wish to be honest—and 
surely they are greatly in the majority—should not be 
able legally to combine to maintain their honesty and in 
connection with this to avoid the temptation that comes 
with monopolistic combinations. 

However, they can greatly improve their lot by com- 
bining to develop rational specifications and methods of 
testing, for such would enable them to compete fairly and 
squarely on the merits of their product. 

In spite of the higher price the best belting now made 
is by all odds the most economical in the long run, if 
reasonable care is taken to prevent accidents to belts. 
Hence, in the distant future when all users get to under- 
stand this and to act upon it the belt manufacturer may 
be confronted with the problem of finding a market for 
his inferior grades of belting, which he now must produce 
and sell along with his best grade, in order to keep the 
price of the latter from soaring too high. 


Specifications of a Large User 
By C. B. AvE.* 


It must be admitted, as stated in the article on page 
683, that there is room for improvement in leather-belting 
specifications generally, and to this simple statement of 


*Director of standards, processes and materials, Westing- 
house Electric and Manufacturing Co. 


East Pittsburgh. Pa. 


LEATHER BELTING 
1—This svecification covers miscellaneous sises of leather belting for general use. 


both ts 
equare inch and must act show an elongation in 2 inches to exceed 13}4 per cent when 
one hour. 


@—Belting must not crack open on 


is chow pigine’ os valuing oe ts Cole aide 9 sinilarly treated with the grain side on the 


0U—WRIGHTS 
jee an ueeret of the actoal actual weight of the leather. 
wien 
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Westinghouse Electric & Manufacturing Company 


2—The mast be of the best quality cak-tanned leather, free from all ingredients in any way injurious to the life or 
arate Cea rt ph ad ee 
pang) ip nigger vey Apri faa biog yr modony pakipesren ing Widths less than 7 inches are ef 
pray Ee aanee ; widths 7 inches and over are to be cut center of the 
e aor 


the leather and in the splice, of act 
ease pies 


tide when doubled strongly by hand with the side on the outside, sor mest 
ee ee ee ee 


mast come within the following range of weights which must be guaranteed to be not more thea 
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fact nearly everyone will agree, whether from the stand- 
point of consumer or manufacturer. However, we are 
inclined to feel that the article, while containing certain 
incontrovertible features, does not lead very much nearer 
to the ideal specification. 

As something that has met requirements for several 
years past, having been slightly modified since its original 
publication, we offer our own belting specification. It 
may be of interest to your readers to indicate how it was 
developed. We first wrote out what we knew about the 
subject, as well as what we could obtain from various 
books; after that we communicated with a considerable 
number of large consumers of belting like ourselves, 
requesting similar information and stating what our 
object was in so doing. When the replies were received, 
the data were tabulated in suitable form, so that a com- 
posite belting specification was the result, but of course 
one prepared wholly from the standpoint of the consumer. 
Copies of this tentative specification were then submitted 
to many of the belting manufacturers throughout the 
country, with a letter inviting their frankest comments, 
regardless of whether such were favorable or otherwise. 
In consequence much added information was obtained, 
though the replies were extremely varied, some stating the 
matter should be left wholly to the belting manufacturer, 
others changing or modifying the temporary limits that 
had been set, suggesting new paragraphs, etc. The final 
result was the specification given here. 

Criticism of the specification as it stands may be made 
by some belting manufacturers in that the laps for double 
belting could be safely reduced from 4 in. to 3 in. and 
the weights specified altered to allow a variation both 
above and below the figures set, say 5 per cent. and 3 per 
cent. respectively, instead of 
permitting a variation above 
only, as has been done by the 
use of the word “minimum.” 

Reference to the specifica- 
tion will, we believe, show that 
it has been prepared along the 
lines indicated ; that is, neither 
from the wholly “theoretical” 
nor the purely “practical” side, 
but as a compromise between 
them. 

Without going into any de- 
tailed discussion of the article 
in question, a few comments 
on some of the statements 
made may be in order. While 
it is true that it is desirable 
to state the essential features 
of a specification such as ‘“‘ex- 
plicit requirements based on 
the service expected” and “def- 
inite tests to show whether the 
requirements are met or not,” 
it may be pertinent to ask 
what these should be as applied 
to belting used in a work hav- 
ing a considerable number of 
belt-driven machine tools and 
where belting after its pur- 
chase can only be turned into 
stock for general use. As to 
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the further statement that “tensile strength should be 
«pecified in pounds per inch of width,” we cannot see that 
the use of “per square inch” involves any detrimental 
feature that “per inch of width” does not. Tensile 
strength in a belt ix not so important compared with 
ome other features, since practically all properly selected 
and installed belts are operated well within their factor 
if safety. 

Regarding the statement that the best brands of belting 
-how from 16 to 25 per cent. stretch, we venture the 
statement based on our own experience and methods of 
testing that the best brands, when ready for the consumer, 
do not show such maximum stretch. 

It would certainly be desirable, as the article states, if 
a definition for “phabihty” could be worked out, perhape 
combining it with “piping.” but in this connection at. is 
advisabie to point out that the best portion of the hide— 
the center of the back—t» less pliable than is the poorest 
hortion, which is the belly, What i needed as much as 
Dhability is a soft finish for good pulley contact, 

“Weight” as specified not only to prevent the use of 
‘twht-weight) stock, but also to eliminate objectionable 
and excess filling, and at indirectly involvee thickness, 
which need not therefore be mentioned: though if not, 
«omething should be said as to uniformity or tolerance in 
thi kKnews, 

Experience on the part of belting manufacturers, ax 
well as of consumers, shows that for best average results 
a« to wear, strength, etc., the leather should be selected 
from certain portions of the hide only and will then 
approtrmate certain weight« per square foot with certain 
resulting tensile strenytiis per square neh. If, aa seems 
to he suggested in the artule, such features as weight 
and thickness were both to be removed from a belting 
“pecification and “strength per neh of width.” an effect, 
~ubstituted for them, it would seem to remove desirable 
sifeguards, especially to the small consumer, who is not 
always so situated aa to be able to make tests for tenale 
‘trength and who as therefore more nearly dependent on 
Werht, thickness and Visual inspection fests against the 


ee of belly, flank or other undesirable portions of the 
ide, 


A Few Suggestions 
By No Gs. Nevn 


The Writer of the artyde on page B85 hits the nail 
‘quarely on the head. There is no reason why specifica- 
Hons cannot be considerably bettered: and as Pohave had 
note little experiences with beltuuge and hase delved inte 
belting and transmission cconomies, perhaps Tocan write 
omething helpful. 

Strength—*“Tensle streneth sbeuld be epee ified mn 
Pounds per inch of width” is the logical specification, 
hut the buyer should state at the same time the pulley 
diameter, the speed in feet pero minute and other eon- 
ditions that Mizht be deletermus to thick belts or belt. 
made of other materials than leather. P know one manu- 
facturer, for instanas, who will net sell woven belting 
ro adnive on which there i a finger shifter, and he 
will hot allow hi- belting to ro oomto pullevs that are 
too small. | 
Stretch—In mV experience Po have found that stretch 
hot so serious aa often punted. Tf a belt) as) prop- 
“rly cared for and Keptonm a property plable condition, 
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it need not be maintained as tight ax where it is not 
pliable, but ix dry and hard. Here, avain, much de- 
pends upon conditions. If the drive is a vertical one, 
there should be as little stretch as possible. If the drive 
ix horizontal and if the distance between centers is 
great, the matter of stretch is of little moment. We 
have many examples of leather drives that have operated 
for 18 and 29 years without being touched by a knife. 

Phability—A good rough-and-ready specification for 
phability is, “The belt must be so pliable that it will 
run inches slack on foot centers and trans- 
mit— -horsepower while running at a speed of 
feet per minute. It is well, of course, to give the pulley 
sizex and speeds and state which is the driving and which 
the driven pulley. Where the drive is a small one and the 
belt a narrow one, it would hardly pay to give all details 
of this kind; but where there are many drives of this 
type ina given shop, phability could easily be tested in 
this way on one drive, and it would be taken for granted 
that all belting in the batch is equally pliable. 

Thickness—Since a thin belt will transmit  propor- 
tronately more power per square inch of section than will 
a thick belt, this is an important item. Where belting 
Is bought by the pound, considerable money can often be 
caved by specifying a thin belt (tolerance to be stated 
with the thickness) and running it on wider pulleys. 

Wersht— Weight is important on horizontal drives, but 
not on vertical drives, On horizontal drives the heavier 
the belt the better, especially for short drives, for then 
littl: difficulty is experienced in permitting the belt to 
run slack and embrace a large are of contact on each 
pulley. A heavy belt runs more steadily, does not flap, 
wabble and wave. Still, as the author states, belting 
should not be sold or bought by the pound. Strength 
ix the most important thing, and on that the price should 
be based, The only reason why a belt of zero weight 
would be desirable is that such a belt would be immune 
to the effects of centrifugal force: but since such belts 
are impossible and weight is inevitable, let us use belts 
that are heavy rather than light. For horizontal drives, 
therefore, T should specify heavy belts. 

Piping —This is an insignificant point and need not 
he thought of if the directions of the manufacturer of 
Thin belts should be used on pul- 
leva of small diameter. The larger the pulleys become 
in chameter the thicker may be the belt. Here are rules 
that I have recommended in this connection: 

For single-ply belts fg in. thick, pulley should not be 
less than 6 an. in diameter. 

Double-ply belts 3 in. thick, pulley should not be 
less than 10 an. in diameter. | 

Triple-ply belts, y% in. thick, 3-ft. minimum diameter. 

Four-ply belts, 3, in. thick, 4-ft. minimum diameter. 

m 


Scientific Management Course 


With the aim to acquaint those interested with the 
most recent developments in the theory and practice of 
scientific management, Frank B. Gilbreth announces the 
fourth summer course from July 31 to Aug. 12. . 

The course is open to professors of engineering, busi- 
ness administration, psychology, economies and other sub- 
jets allied to management. There are no fees and those 
destnng te attend should make application to Frank B. 
Galbreth, 77 Brown Street, Providence, RoI. 


belting are followed. 


908 


Preparing for Manufacturing 
Munitions in the U. S._ 


By A. B. CHESTER 


All who have given any thought to the question of 
industrial preparedness recognize its importance. A 
very valuable part of military preparedness is the govern- 
mental encouragement during times of peace to the 
munitions industry. It is of course needless to point 
out the inestimable value to the Germans of the Krupp 
establishment. The same kind of establishment might 
be built up in this country, say at the Bethlehem Steel 
Co., the Midvale Steel Co., the Crucible Steel Co., the 
Remington Arms Co., and so on. In order to do this, 
however, it will be absolutely essential for these factorics 
to enter the world market for ammunition and other war 
supplies. 

It seems to me that our Government and our Govern- 
ment representatives should encourage and assist in every 
possible way the obtaining of orders by such companies 
in foreign countries. In this way we can provide in 
the munitions industry a large body of trained workers 
that would enable us not only to produce large quanti- 
ties of munitions at the beginning of war, but rapidly 
to expand to meet the colossal demands of modern war 
for guns, ammunition, etc. The trained worker, it 
seems to me, is a tremendous asset. 


A PERPETUAL INDUSTRIAL INVENTORY 


An industrial inventory is very desirable, because if 
properly taken and properly analyzed, it will show our 
capacity for production of various war supplies. I very 
much doubt whether it would be feasible to draw up 
and keep alive any plan for immediately developing our 
maximum output. Indeed, such development would be 
impossible within any short period of time, as has been 
abundantly demonstrated by England, France and the 
United States. It does seem to me, however, not only 
possible, but desirable and even necessary to make plans 
for the immediate placing of definite orders as soon as 
war breaks out. The firms with which these orders are 
to be placed should be determined in advance and full 
drawings, specifications, tools, fixtures, gages, etc., should 
be on hand and ready for delivery to the manufacturers 
with whom the orders are to be placed. This procedure, 
together with and in addition to the orders that could 


be immediately placed with private concerns engaged | 


normally in the manufacture of war munitions, would 
give us a very large immediate increase of output and 
would form a solid basis for further expansion. 

Few private concerns, except those normally engaged 
in the manufacture of munitions, will be prepared to 
turn out complete articles such as guns and gun 
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carriages, projectiles, cartridges, powder, etc. It will 
therefore be necessary to provide in advance places where 
the various component parts shall be delivered for final 
assembly. Such places would naturally be in the vicinity 
of such industrial centers as Philadelphia, Pittsburgh, 
Chicago, etc. 


CENTRALIZED ASSEMBLING PLANTS 


Take, for instance, the manufacture of shrapnel. There 
is at the Frankford arsenal in Philadelphia a small plant 
for the manufacture of shrapnel. In case of war the 
arsenal would be taxed to the limit of its capacity and 
would immediately commence to expand. Its permissible 
expansion is, however, very definitely limited. In Phila- 
delphia and vicinity there are large numbers of machine 
shops, each of which could be called upon to manufacture 
one or more parts of the shrapnel. 

It would seem to me a good plan to have the capacities 
of such shops examined by the officers at the Frankford 
arsenal and a decision reached as to the orders for com- 
ponents of the shrapnel that would be placed with these 
various firms. In the vicinity of Philadelphia, but 
separate from the Frankford arsenal, could be established 
an assembling plant to which the parts of the shrapnel 
manufactured by the shops in the vicinity should be 
delivered. This new assembling shop should have the 
free run of the Frankford azsenal and benefit by all its 
experience. In this way, without interfering at all with 
the output and enlargement of the arsenal, a new plant 
with very considerable capacity could soon be built up. 
It seems to me that all plans for such an assembling 
shop could easily be made in advance. The same thing 
could be done for the manufacture of shells in the 
vicinity of Pittsburgh and other cities. 


Conversion Table for Changing 
Pounds Into Hilograms 


By H. Le Roy Brinx« 


It is necessary on all foreign shipments to have the 
packages marked with weight in pounds and kilos; and as 
our foreign trade has been increasing right along on 
account of the war, this table is being used considerably. 
It occurred to me that some of your subscribers who are 
shipping material to Europe and South America would 
appreciate your publishing this table in the form which 
has been found so convenient. 

As will be noticed, weights are shown, from 1 to 99 
lb., and by simply changing the decimal point any amount 
can be figured. A few examples are also given on the 
table as guides to its use. Decimals are carried out to 
the last figure, so that Jarve amounts will be as accurate 
as possible when this table is put in use. 


CONVERTING POUNDS INTO KILOGRAMS 


Pounds 0 1 2 3 
Oo eh es oe eae wane ee 0.4536 0.9072 1.3608 
MOS oo soxees, See els oe ss 4.536 4.9896 6.4432 6.8968 
20 ieee ae sire oes s obs 9.072 5256 9.9792 10.4328 
BU eigrei gh irs ta arghas usr ecetibonte anid 13.608 14.0616 14.5152 14.9668 
8O oles hee wd Steen See 18.144 18.5976 19.0512 19.504 
BO ee knee eb hod Sea PS ors 22.68 23.1336 23.5872 24.0408 
GO! eo ate Sees eee ee oo ew eis 27.216 27.6696 28.1232 28.5768 
AO. ected wk ee aeltes hy 31.752 32.2056 32.6592 33.1128 
BO cee ORE ee eS 36.288 36.7416 37.1952 37.6488 
90 ia eee ee eka es 40.824 41.2776 41.7312 42.1848 
Examples: 237 Ib. to kg.: 
200 Ib. = 
1 1b. = 0.4536 kg 37 lb. = 
10 lb. = 4.536 kg 
100 lb. = 45.36 kg. 237 lb. = 


4 5 6 qT 8 9 
1.8144 2.268 2.7216 3.1752 3.6288 4.0824 
6.3504 6.804 7.257 7.7112 8.1648 8.6184 

10.8864 11.34 11.7936 12.2472 12.7008 13.1544 
15.4224 15.876 16.3296 16.7832 17.2368 17.6904 
19.9584 - 20.412 20.8656 21.3192 21.7728 22.2264 
24.4944 24.948 25.4016 25.8552 26.3088 26.7624 
29.0304 29.484 29.9376 30.3912 30.8448 31.2984 
33.5664 34.02 34.4736 34.9272 35.3808 35.8344 
38.1024 38.556 39.0096 39.4632 39.9168 40.3704 
42.6384 43.092 43.5456 43.9992 44.4528 44.9064 
6.784 Ib. to ke.: 

90.72 ke. 6,700 Ib. = 3,039.12 ke. 

16.78 kg. 84 1b. - 38.10 ke. 

107.5 kg. 6,784 lb. = 3,077.22 kg. 
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Letters from Practical Men 


Oil Drip and Hand Pump 


Factories with line and countershaft bearings experi- 
ence considerable difficulty in caring for, the dripping 
ol. Where roller or self-ciling bearings are in use, 
there is generally very little trouble. Some shaft hangers 
are furnished with a small drip cup at each end of the 
bearing, others with a single eup long enough to take 
the drip from both ends; but these usually are so small 
sod shallow that they are practically of very little use. 


DETAILS OF IMPROVED ODL DRIP AND HAND PUME 


In Many instances they are replaced by large tin cups, 
Which are dithenult to attach and uneashthy, The thoor 
under plain bearings js venerally eal waked, and ma- 
chines located under them pet covered with oil This 
condition, of coure, applies to bearings that do not pet 
regular attention. It 4. seldom that they are cared for 
until absolutely Necessary, , 

Then pulleys are located so that the hula are in con- 
tact with the bearings, oil works over the hubs, arms 
and rims and finally saturates the belt. Quly belts form 
2 good Proportion of the tronbles of the shop and are 
not only 8 source of eV pense, but sometimes the occasion 
of serious delays, 

rings with plain ends, as shown in Fie. 3. allow 
the oil to Work back and drip from the center, Some 


now in use, however, have a groove on the under side 
near the ends, forming lips from which the oil drips 
into the cups proper. The pulley hubs are plain, and 
the oil works over them as described; but if they were 
furnished with a groove near the end of the hub, it. 
would prevent this trouble. This remark refers to pul- 
levs with solid hubs. For pulleys with split hubs the 
only satisfactory solution is to use an oil collar. 

The split oil collars, Fig. 4, used in connection with 
the proposed drip guards in Figs. 2 and 3 will prevent 
the oil from working onto the hubs of 
pulleys. It drips from the collars into 
the guards and collects in the central 
well. 
pee Mae The collars are made of cast iron and 
| re 1 are not finished, except the sides, which 

Cada d.” are ground, the dovetails being cast so 
ae, t od that they will engage their slots with- 
tel out machine work and with a minimum 
of hand labor. A shallow groove can 
be chipped in the end of the bearing to 
engage @ pin, not shown, driven into 
one-half of the oil collar, to prevent 
turning where high speed would be 
likely to throw the oil. The collars, 
being in halves and yy in. thick, can 
be easily applied to the shaft, and the 
alignment of the pulleys can be readily 
adjusted. 

The oil drip guards, Figs. 2 and 3, 
can be made to suit different lengths of 
bearings by having pattern-boarded and 
loose pieces to fit between the well and 
the ends. The lug for the supporting 
guard is made loose and can be adapted 
tu line or countershaft bearings, as may 
be required. The central well collects 
the oil from both ends of the bearing, 
and the oil is removed by using 
the hand pump, shown in Fig. 1, 
operated from the floor. This method 
obviates the necessity of the oiler’s 
carrying a ladder around the shop. 

The pump is very cheaply made, easily cleaned, with 
hall valves of limited travel and a plunger with double 
cup leathers, Tt is operated by pressing down on the 
handle on the receiver, when the spring attached to the 
plunger lever returna the handle to the position shown 
in Fig. 1. 

The receiver has a pet-cock in the bottom and can be 
easity emptied. A small hole: should be drilled in the 
top of the receiver fora vent. The pump is comparative- 
ly light, <«o that it is easily carried, The operator can 
empty a large number of drips in a very short time. 
A pump and a few of these guards have been made, 
and this methed of caring for oil drips has proved very 
A. D. VANCE. 


sati-factory. 
Warren, Ohio. 
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Canopy for Removing Gases 
from Blacksmith Fires 


The illustration shows a canopy for forges in smith 
shops. It was developed on account of the state in- 
spector’s taking exception to the amount of gas in the 
blacksmith shop. The arrangement of the forges is shown 
in Fig. 1. 

The canopy supports are two inverted V’s made of 
36x3x314-in. angle iron. Two handy shelves for tools 


are made possible by this construction, as can be seen. 

Each blacksmith has an opening, or space from the 
forge up to a point about 5 ft. above the floor. The back, 
or far side, directly at the back of his fire, is closed by 
the plate, which hangs on hinges but can be swung up 
A 27x28-in. plate hangs down also at the 


if desired. 
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wherein the crude facts of everyday engineering practice 
may be sifted into a record of all that is most worthy 
to-enter permanently into the solid technical literature 
of the country. 

This country ‘is busier now than it has ever been 
in its history, and the masses have neither the time nor 
the means to purchase books or patronize libraries. Ten 
dollars’ worth: of engineering periodicals places every 
working family in direct touch with the great sources 
of current intelligence and practice. Moreover, it is 
certainly better to distribute the interest in, mechanical 
and engineering progress throughout the year than to 
eerve it to the public in the heavier book form, to be 
devoured en masse. 

Indeed, in no other form than the magazine can all 
the scientific labor of the world be gathered up and 


About 42°6"from Floor” 


FIGS. 1 AND 2. CANOPY FOR REMOVING GASES FROM BLACKSMITH FIRES 


blacksmith’s right when facing the fire, and can be swung 
up out of the way when necessary. The canopies have 
worked very nicely and removed the gases to a consider- 
able extent. 

A canopy is made from No. 16 black iron. It combines 
a square and then a round section 24 in. in diameter. 

Fig. 2 shows the outlet above the roof, with the thimble 
to prevent the roof’s catching fire, and also the hood and 
ventilators above. Copper flashing is used to make a 
rainproof fit. JosEPpH K. Lona. 

Renovo, Penn. 


Engineering Journals and 
the Masses 


Means of communication are now so perfect and the 
domain of engincering knowledge has recently been so 
greatly enlarged that technical enginecring periodicals are 
finding an ever larger sphere of influence and are filling 
an ever larger need. Not only do they describe and 
illustrate discoveries and processes, sometimes even before 
the latter are perfected, but they provide that medium 
of popular discussion and that “theater of the thinker” 


distributed so cheaply, and it finds ten readers where 
in book form it would one. 

The present-day technical journal of America stands 
in the very front rank as an agent of progress and is 
demonstrably equal to any popular technical magazine in 
the world. I am naturally more familiar with this class 
of periodical literature than any other, and I make this 
statement without qualification or reservation. That its 
work has been proved to be good and that it is truly 
educating its readers are shown by the constant demand 
for a higher standard of excellence in this democratic 
form of literature. R. D. GATEwoop. 

Philadelphia, Penn. 


Boring Jig for Pistons 


The illustration shows a jig used in machining the 
wristpin holes in pistons at the plant of A. B. Farquhar 
Co., Ltd., York, Penn. The piston is first turned and 
faced to the correct dimensions. It is then slid into the 
jig. being located by the shoulder shown at the rear. The 
setscrew .{ is tightened to hold the piston in position. 
The piston-pin holes are drilled and reamed, the tools 
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JIG FOR BORING PISTONS 


being guided through the bushings aeen on top of the 
jw. The bar 4 is inserted in the jig. guided by the bush- 
Ings, and the inside faces of the bosses are machined, 

The height block Bois used to test the machined sure 
favs, and the upper and lower bosses are tested by. the 
two ends of the steel pin C. The height block can be 
slid into the open end of the piston with the facing bar 
sll im position, thus enabling the vperation to be pere 
fonned quickly and convemently. A. Tower. 

New York City. . 

xm 


Turning Without Chatter 


Gnnd up a tool of any standard high-speed stuck, 
aS shown, and set it at an angle of ateut 60 deg. so 
there will be no chatter. I> find this method very 


BEST WAY TO TAKE A FINISH CUT 


MCcrexsfy| on nik kel-sten] ehafting, taking one cut instead 

of two, as formerly. ‘This answers very well in our class 

of work. M. JachER. 
Stockton, Calif, 


| 
Table of Piston-Ring Data 


The accompanying table isa collection of ring data that 
are complied with to a vreatevtent in the machinery divie 
$10n of the United States navy vard, Bostom, Mars. While 
these data are not of bn ral, Hise puis vers claws to the aver- 
age make of rings found in the commercial and naval en- 
gines of smal] caliper, 

standardizing of piston rings has not Leen given a 
Great deal of publication, but this table is adaptalile 
o ordinary snap ring. that are to be rouvh-turned and 
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bored, cut and drawn together, and finished to the diame- 
ter of the cvlinder. 


TABLE OF PISTON-RING DATA 


Diameter Rough-Turn Rough-Bore Thickness 
of Cyhn- Dnrameter Diameter Amountto Width of of Ring, 
i a of Hing, In. of Ring, In. Cut Out, In. Ring, In. Ia. 
2 1 : 

3 2 

oe ee , 

& 4 

6 6 § 

: 7 

7 

9 

10 9 . 

12 li 

14 13 

16 | 

18 17 

2 19 1 

z2 | 1 

x 22 1 1 

mt) zs j | 

36 334 2 i 1 


While the data in the table will not conform to all 
classes of work, they will be found to cover the general 
msjuirements on gasoline and steam engines and will be 
of especial value and guidance to the machinist in whose 
hands the construction of rings is placed. 

Winter Hill, Mass. N. I. MosHeEr. 

mR 


Drill Jig for Flanges 


The illustration shows a drill jig for flanges, but it 
ean be adapted to drill other parts of like description. 
The tool is made with a base plate A, on which the bush- 
ing plate B is fastened. The handle C carries the piece 
D, which is centered by the guide bushing F. When pres- 


DRILL JIG FOR FLANGES 


sure is taken off the centering piece D, it is raised by 
means of the spring FE. The sliding V-blocks G, with 
suitable springs and adjusting screw HH, locate the part 


to be drilled. A. ELTING. 


New York City. 
" 


Securing Loose Shanks on 
Adjustable Reamers 


Reamer service in our plant is severe. We use adjust- 
able inserted-blade reamers, with a nut at each end of the 
blades. The back nut must be put on from the driving 
end of the reamer and is smaller in diameter than the 
laree ond of the taper shank. It is therefore necessary for 
the taper shank to be made as a separate piece that 1s 
secured in place, after the nut is on. The manufacturer 
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uses a pin driven through the socket and shank, as illus- 
trated in Fig. 1. This method is not a success, because 
the pins shear off at the point 4. 

We have remedied the trouble to our own satisfaction 
by welding with the electric arc, as shown in Figs. 2 and 
3. Both ways are successful. It is probable that the 
mode shown in Fig. 3 would be better suited for the oxy- 
acetylene torch. ‘The tool is somewhat distorted after 
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METHOD OF SECURING LOOSE SHANKS ON 
ADJUSTABLE RUNNERS 


welding, but can be readily straightened between centers 
and the excess metal turned off. The reamer is then 
ready for use without danger of being back in the tool- 
room for repairs after reaming a few holes. 
Mansfield, Ohio. R. A. WILLIAMSON. 
2% 
Filing Punches in Drill Press 


In fitting a punch to a die, the top of the punch 
is covered with a layer of solder about 5 in. deep. 
The punch and die are put in the press, and an im- 
pression of the die is made on the solder on the end 
of the punch. This is placed in the miller and rough- 
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FILING PUNCHES IN THE DRILLING MACHINE 


milled to shape. After the milling operation is finished, 
the solder is removed and a light shearing impression 
taken about 5 in. deep on the punch. The work is 
then taken to the drilling machine and the punch filed 
to size. Round parallel files from ; to Y% in. in 
diameter can be obtained in any supply house. 
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I have found this method much faster than the 
ordinary way of hand filing in the vise and also more 
accurate. It is of course of no use for female square 
corners. WILLI1aM CUNNINGHAM. 

Chicago, Ill. 
3 


Closing In Large Heyways 


In a place where I worked a few years ago several 
hundred shafts were rejected because the keyways were 
cut a little too wide. They were to be a standard size 
to fit pulleys and keys furnished by another company, 
su it looked like replacing the whole lot. 

As an experiment a block of machine steel, as shown, 
was carefully bored to fit the shaft and sawed through 


one side. The corners opposite the slotted side were 
aan — —a a ~ 
| 0 
Neel 
Ne ! 
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CLOSING IN LARGE KEYWAYS 


beveled to center line. With the shaft inserted with 
the keyway at the saw slot, the hydraulic pressure was 
applied through the line AB. After a few trials the right 
pressure was found to be about 80 tons. This closed 
the keyway in just the right amount and changed the 
diameter of the shaft so little as to be negligible. The 
whole lot was treated this way and passed the inspector 
with flying colors. H. Howarp. 
Watertown, Mass. 


Improvised Thread Gage 


A tool had to be provided for gaging large thread 
tvols. As a suitable vernier could not be obtained 
within the allowable time, the device shown in the 
illustration was made and met the requirements nicely. 


ee: 


‘et 
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A THREAD GAGE 


The complete tool cost but one-half as much as a 
reliable thread-tool vernier. It is also convenient to 
handle and gives accurate readings, as 0.001-in, gradua- 
tions on the micrometer head represent about 0.00025 
in. on the width of the tool point. OLIVER MARTIN. 

Chicago, Il. 
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Discussion of Previous Question 


How To Square the Heads of 
Bolts in a Lathe 


On page 403 vou show a stunt for squaring the heads 
of bolts in the lathe. Without berg unduly ermtical, it 
woud sevm as af it were pretty crude an this dav and 
generation— particularly for the “large number” mene 
vened. The accompanying illustrations will show what 
has been the usual practice im siniiat cases that have 


HOW TO BQUARE THE HEADS OF BOLTS IN A LATHE 


Come to mv notice. Thee metho sLownoain Fiy. Tas pref. 
erable, but if it were Ii peemsinie to yetia Cope of saws, 
Which is extremeds unbaely, the scheme diuetrated in Fig. 
2—which isa lathe Jol pure and siege is satiefactory, 
It Would seem more des race te voto the trade of Hane 
Ing fivtures as shown and then be wole to turn out the: beats 
quicker and better than to bother « th Cheam sin, 
Hartford, Conn, (riokuk Ro Rec ievps, 


x 
Opportunity for Machine Tools 
im tiolland 


: Upon readine Ludwig Wo OSchimedt's arthle on page 
Uo the anitiated Will agree te ate trith on broad bones. 
a they Will be able to credit (livers assertions wath their 
Teal value, Foor the wold te exporter whe still lacks 
Ckyperionce the article see tra a bat ten eerneral. 

That the eNportaof Amenean machine tools to Holand 
have rien from an aseruve of about Ss0,000 a vear to 
Nearly R200 000 No oretson for the Nmernan exporter 
to pat dameelf onthe tak Phe eredit: be Jor re manly 
to the ab rt Inatasers of seme bie Datel frames wa 
Opened otlices In New Yorn hast) vear, Many Ddeteh 
ter hants are Constant reade os of the A merivcan Machined 
and carefully watel ate neve rt sry (winch 


wee EMTS 
shows Vine 


the quickest way te atteaet attention), 
Consulate General of. the Netuetapeds ae aise wodsnt 
to pive helofal dints te dntere stad pebtices, 
do not bother these trim. if tiore 
for Immediate sae, lary 


TLowever, 
‘e Pow re oer) toate! 


ee | vd 


he 


ey are 


Tor action. and at Present thay meas bee pn sepeded asf 


only desirable mediums for war business. The question 
of these connections in time of peace will be discussed 
later. 

Indications point to the fact that Holland will soon 
have to begin to buy avain in larger quantities. As her 
previous sources will be drv for some time to come, 
the Dutch buyers will have to turn to the United States 
for supplies. The question at once arises as to how 
long the Dutch will turn to the United States, the 
anxious buyer being a phenomenon of abnormal times 
only. 

If half the Commerce Reports are true, the American 
Ix vet a clumsy exporter at best. The American manu- 
facturers should exercise great care ins their efforts to 
retain their share of the trade with Pfolland, driven. to 
them by the efforts of some Hollanders and by temporary 
erreumstances, The American should study his foreign 
markets and vet rid of the notions he has about educating 
such markets. Its he who must adapt himself to the 
situations abroad. The German is a past master in the 
act of adaptability. Efe will at the first) opportunity 
yiad!y relieve the Dutch of looking for supplies abroad 
after the war. 

It is said that the Dutch manufacturer is well able 
to see the value of the newer and = speedier machines, 
but his conservative and saving disposition will not allow 
hom to buy them. This, Po believe, is the greatest fallacy 
of Mr. Schmidt's article. By analyzing this: statement 
the would-be exporter will find a way to determine 
le forehand whether his articles are fit for the Dutch 
market or not, 

The Dutch manufacturer is of neither a conservative 
ner a saving disposition; but he is not in business for 
fun, and usually he is found to be an apt and slow- 
ver mathematician,  Reekoniny: that labor in’ Holland 
can be had at 40 per cent. of the American price, a 
few calculations will give a scientitie base for comparing 
Amenecan with foremn products and will indicate. the 
Prat bevond which no pree may go, however superior 
the machine, and be acceptable to the Dutch market. 
The first thong the Duteh manufacturer is interested in 
in the Peentabrleterds-reke nin (computation of interests) ; 
and where the speedier machine only comes up to the 
cheaper, old and trusted Jathe, the human part of the 
outht will have the preference, 

Bearmny in mond that business in Holland is slow: and 
that success comes only to him who waits, the beginner 
will net have much diteulty in) choosing one of the 
wave disctrsed) herewith, = 

The method of direct correspondence and advertisins 
berg ustaliv impracticable at such a distance, the fimt 
wav to be mannered 1s apeninwe i Holland a branch 
ote manazed by a smart Amertean salesman, Usually 
and wrensfully (referring to others outside the machinery 
lier he eat eettle oan Utreelit, this betny the center 
Cfo eravity of the railway system, Ameterdam or Rotter- 
Mam, with there shippiig faciities, theuh not so central, 
v Il suitable. Their) surroundins. 


prave to Ie more 
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especially Rotterdam’s, are substantial fields in them- 
secives; and as Holland is only a small country, any 
big town is practically central. 

After having started actual work, the salesman will 
find out that his profession, here much envied, is often 
looked down upon in Holland. After having traveled 
a few times to Euschedé or farther still on the same 
small errand, the outside courtesy of the unmovable 
Hollander, who seems to have unlimited supplies of time, 
will wear on the American. He will also notice that 
the big machinery importers are really big, even to 
American conceptions, and that they will not stand for 
any substantial outside rivals. Last, but not least, the 
field is limited, and it will be never more than a side 
line to any manufacturer. 

A better way is to make common cause with one or 
more, if possible, of the big machine-tool jobbers. 
Though substantial profits are not excluded, it is a very 
haphazard way, the dealers having most of the trump 
cards. They usually have as many agencies on hand 
as they care to have—and at their own terms. They 
furnish the public in immediate need at their own price, 
seldom going beneath a fixed scale of profits. Their 
interest is sometimes, but more often not, that of the 
tool manufacturer. Such jobbing concerns are in the 
habit of answering one inquiry with several propositions 
by the different firms they represent. It is often amusing 
to an inquirer to receive bids on the same machine from 
different jobbers, the smaller firms often making far more 
acceptable offers, but as a rule they cannot deliver at 
once. 

The bigger concerns back themselves with their beauti- 
ful, well-supplied machinery halls. Their methods are 
not beloved, but they can deliver the goods in a pinch; 
and the appreciation has to be shown in hard cash. 

These practices are too well-known to the American 
manufacturer to require further discussion. The German 
method of securing continuous profits out of a small 
market at hardly any expense will need all the imagina- 
tion of the American reader who has not traveled abroad. 
It might be remarked that the Hollander differs more 
from the business man of the United States than does 
our Brazilian brother. 

The American question, “Who is he, anyway?” may 
be often fully answered in dollars and cents. But in 
Holland, schooling, breeding, family and social standing 
are the important factors. The money the Hollander is 
really interested in is his own. Things American grow 
overnight, but everything in Holland is the product of 
slow cultivation, and business connections are the same. 
The Germans and several English firms situated too far 
from the Dutch border to do their own traveling foster 
these connections by means of local agents. 

An advertisement in the Telegraaf, Het Nieuws van 
den Dag or the Nieuwe Rotterdamsche Courant for an 
agent, preferably a gentleman commanding sufficient 
spare time, will bring forth instructors of technical 
colleges, city engineers and inspectors who gladly will 
spend their surplus of energy in building up their own 
and part of your business. They are men of small means, 
but highly respected. While selling, they are able and 
willing to give appreciated advice. One machine sells 
another; and where the American is far more lberal 
than the German or English competitor, it is easy for 
him to make his man sell that first machine. 
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The German or Englishman seldom supplies his agent 
with anything else than the catalogs on hand. Printing 
expenses in Holland are low, and by presenting a good 
Dutch edition to the agent and a machine for demon- 
stration it will not be hard to beat the opponents at their 
own game. Such machinery can be intrusted without 
fear. Though Dutch capital is small compared with the 
amounts here, it is as good; and so it is always safe to 
allow credit. Social conditions do not tolerate any 
serious dishonesty. The American has also to bear in 
mind that he must not play any tricks on his small 
representatives, if things do not seem to move quick 
enough. Dutch law by no means protects the richer 
man; and it does not take much money in Holland to 
put up a legal fight, if wronged. These agencies are 
usually given for a term of five years and often exclusive- 
ly for Holland and its colonies. If the “main-representa- 
tive,” as the agent is styled, comes half up to expectations, 
German firms usually give him another term and make 
him win. 

The big merchants in Holland know that they cannot 
heat the small machinery agents of their market. When 
an American tool manufacturer has not been successful 
with the big firms, there is no reason why he should not 
put his foot in the Dutch stirrup, by pushing it steadily 
in that systematic, inexpensive, penetrating way. 

Brooklyn, N. Y. JAN SPAANDER. 
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Oil-Ring Difficulties 


In reply to the article by Harold E. Greene, on page 
513, regarding difficulties in oil-ring manufacture, I will 
try to explain how I avoided these troubles in the same 
kind of shopwork. I recall that one of the most im- 
portant things in a shop is to have all machines in 
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THE RING AND THE JIG 


good working order. This practice would have prevented 
the loose spindle of the press. Having an order for 
some rings somewhat similar to those described by Mr. 
Greene, I used the following method of machining: 
First, all the rings were turned the proper size, then 
cut in the miller. The holes for the bolts were drilled 
after a jig had been made, as shown in the sketch. This 
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jig was made in a short time from a piece of cloge- 
grained cast tron. 

Drilling the holes in this manner saved the extra 
lathework required to make the ferrules that Mr. Greene 
secured in the large hole to hold the bolt head. It also 
overvame the necessity for making counterboring tools, 
as the drill was ground so that it acted as a counter- 
rink, A countersinking operation was also avoided. Of 
course, the body hole was drilled last, which meant 
changing drills, but this was a small matter compared 
with doing the work the other way. 

All holes were run to proper depth by setting the 
stop on the spindle of the prew. Counterbored holes 
for the head< of bolta were put on only one end of the 
rings, so that the rings would be balanced very closely. 
The holes for tapping were drilled only deep enough to 
tap properly, as this left the ring so much stronger 
than drilling them through. Distance pieces the thick- 
ness of the milling cutter that had been used to saw 
them were made and inserted to make the rings true. 
By manufacturing all rings in this way it was found 
that they were interchangeable. 

I should like to have Mr. Greene's views on my method, 
as I do not want him to think that I am too critical 

New York City. F. C. Wor. 


m 
Grinding Die-Setting Pins 


I notice that Mr. Greenleaf, on page 691, comments 
on the subject of die-setting pins, or what are often 
called pillar, Hardened and ground pillars running in 
hardened and ground bushings, while they may be the 
Mest expensive, will surely give the best results, especially 
if used on a die that is built for cutting thin. stock. 
The punch for such a die ix made a good fit to the die; 
therefore, pillars that fit well and wear well are desir- 
able. However. in nine shops out of ten the practice is 
to use hardened and ground pins runuing in a reamed 
hele in the punch holder. 

Mr. Greenleaf speaas of squaring a plate to the drill- 
presé spindle by means of a sweep and indicator, This 
Is the method empleved to pet the beet results peosstble 
on the drill Press | ane if the paride of the piTess is nm 
good condition, a plate may be squared and a hele drilled 
and reamed fairly square. AN drill-press spindle that is 
fre from play is a rarity, however. If there is shake 
In the spindle, iti ds LTnapwonmttoler to square it te anything 
and quite as impossible te drill and ream a hole squarely, 

The best method of mas hiningy the holes for the pullars 
of a pillar die is te Camp the shee and punch holder 
to an angle plate in the muller, then drill, bere with 
boring bar and ream all the holes without disturbing the 
“t-up, When net upoon the miller, the job should be 
equared to the spindle by means of sweep and indi ator. 

Newark, N. J. Gustave A. REWACLE. 
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Clearing Chips from Deep 
Holes 


The article of C. C. Lynide, on pave 776, is interesting 
and helpful, doing an old thing inca little diferent: way. 
It has been MV practice either te magnetize the drll 
or take a piece of tool-holder steel of the tunusten Variety 
and Magnetize it for the same purpose. An advantiue 
mousing the hind of steel mentioned as that it) helds 
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the magnetism much better than does ordinary carbon 
steel, If the drills are of high speed, it is more valuable 
for the purpose. It is true that the chips will cling to 
the drill; but that is not a serious objection, as they 
can be removed by the hand or a brush while the drill is in 
motion, 

A rather amusing incident in dealing with the property 
of magnetism was brought to my attention by a glass 
manufacturer some time ago. It seems that a rather 
large piece of steel or iron had fallen into the glass fur- 
nace and its presence was causing trouble, so the man 
took the matter up with an electric company, which sug- 
gested that he use an electromagnet for removing the 
piece, 

He acted upon the advice, and his feelings when he 
found that it was of no avail can be imagined. 

When it was explained to him that the magnetic prop- 
erties of iron are not present when the temperature is 
as high as in a glass furnace he understood what was 
wrong. E. T. Strona. 

Columbus, Ohio, 
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What's the Matter with Our 
Methods of Threading ? 


The article by P. W. Abbott on page 173 of Vol. 44 
of the American Machinist contains some valuable hints, 
but there are several points to which exceptions can be 
taken. 

The first statement, that “accurate work cannot be 
done with the commercial taps and dies sold by the tap 
and die manufacturers at the present time,” can be 
teriously questioned, Perhaps Mr. Abbott is not in touch 
with the latest product of the tap and die manufacturers, 
as the writer personally knows of several concerns that 
are producing taps and dics well within the limits that 
Mr. Abbott considers necessary for good work. 

The statement that round adjustable or button dies 
are the most economical has been proved to be wrong 
hy several firms that are constantly testing the products 
of a large number of screw machines. 

In commercial threading. the button die was the first 
step and met with indifferent: success; then came the 
spring die, which was some improvement over the button 
die, and the acorn die. Button dies can be sharpened 
only by using special emery wheels, which are small and 
castly fractured. This operation requires a great amount 
of time and care. The ~pring die can be sharpened easily, 
but the amount of surface to be ground is large. The 
acorn die presents: but little surface, which can be easily 
and quickly ground, | | 

There are cases where it pays to use opening die heads, 
particularly on long threaded parts. More pieces are 
spoiled by backing @ die off the work than in any other 
wav. There are two questions that cannot be decided in 
nn off-hand nanner—the matter of using either a solid 
or an opening die and whether a roughing and = finish- 
ing cut or a single cut may be necessary. There are a 
number of considerations that enter into the problem— 
namely, the make of machine, the length of the thread, 
the nature of the stock, the speed at which the machine 
can be run (both forward and reverse) and the nature 

the lubricant. 

a ate can be cut faster with an opening die, because 
there is no reversing: so that while there are instances 
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where it may take more care and time to get an opening 
die head to working properly than it does to use 8 solid 
die, the increased production will more than repay the 
time spent in setting up. 

Mr. Abbott speaks of inaccuracy of threads being due 
to the wear of die heads, yet he overlooks the fact that 
TABLE 1. TAP-DRILL SIZES—75 PER CENT. DEPTH OF THREAD 

Threads Diam- Threads Diam- Threads Diam- 


r  eterof Tap r eter of Tap r eter of : 
per eter of | se Pe Sn Dri Sie Yn. Drill. Drill 
72 0.0490 32 0.2195 wy 12 0.8562 
64 0.0472 28% 0.2152 3 9 0.8292 
60 0.0462 56 27 0.21360 3 #1 27 0.9639 
64 0.0629 2 0.2004 4 #1 14* 0.9304 
60 0.0619 4 20 0.2012 7 #1 12 0.9187 
56 .0607 53 ye 32 0.2820 ¥ 1 8 0.8782 
6 0.0774 27 0.2764 J 1 8 0.9407 
56 0.0763 48 24* 0.2719 I 1 12* 1.0437 1 
50 0.0742 48 20 0.2637 #1 7 0.9858 
48 0.0734 49 18 0.2583 F 1 7 1.0483 1 
50 0.0898 43 0.3389 R 1 12* 1.1687 1 
48 0.0890 43 24* 0.3344 Q 1 7 1.1108 1 
48 0.1046 37 0.3262 # 1 7 1.1733 1 
40 0.1006 38 16 0.3141 x 1 12* 1, 2937 1 
36 0.0979 40 0.4014 Y 1 6 1.2126 1 
32 O 0945 20* 0.3887 W 1 12* 1.4187 1 
40 0.1162 32 14 0.3679 U1 6 1.3376 1 
te 36 0 1135 33 0.463 1 5} 1.4478 1 
= 32 0 1101 35 20* 0.4512 1 5 1.5551 1 
. 40 0.1318 29 13 0.4 1 5 1.6801 1 
act 36 0.1291 30 12 0.4187 2 4 1.7834 1 
cs 32 0.1258 t 27 0. 5264 2 4 1.9084 1 
ran 36 0.1448 27. 18* 0.5083 4 2 4 2.0334 2 
.. 932 0.1414 & 12 0.4812 # 2 4 2.1314 2 
.. 386 0.1604 20 27 0.5889 15 2 4 2.2564 2 
¥ 32 0.1570 22 18 0.5708 14.5 
mm. 2 4 2.3814 2 
X&.. 30 0.1550 2 | 12 0. 5437 2 4 2.5064 2 
: 24 0.1469 26 11 0. 5364 2 3 2.5966 2 
.. 82 0.1726 17 16* 0.6266 3 3 2.7216 2 
.. 30 0.1706 18 11 0.5989 3 3 2.8466 2 
.. 24 0.1625 20 0.7139 3 3 2.9716 2 
.. 32 0.1883 12 16* 0.6891 3 3 3.0753 
.. 28 0 1839 13 12 0.6687 17 
mm. 3 at 3.2003 3 
.. 24 0.1781 16 2 10 0.6525 3 3 3.3253 3 
i 32 0.2039 6 12 0.7312 3 3 3.4252 
28 0.1995 8 10 0.7150 3 3 3.5502 3 
24 0.1937 10 27 0.8389 4 3 3.6752 3 
hart etacoe Mate 18* 0.8208 rae oP idhue dea 
ae Paha Na aan heat 14% 0.8054 Ae ee ae 
Sendiacs. Assia 12 0.7937 ewielesens Stee 
BS cunrn Me sNan 9 0 7667 Esbieae GSK 


TABLE 2. THREADING SPEEDS FOR OPENING DIES* 
United States Standard 


Lin. Ft. per 

Min. on Cu.In 
: — Threads Outside Removed 
Size per In R.P.M Diameter per Min. 
20 1062.0 69.5 0. 5896 

18 691.5 56.5 0. 6004 

16 453.0 44.5 0.6025 

iW 14 297.5 34.0 0. 6009 
13 224.5 29.0 0. 6084 

12 169.5 25.0 0.6085 
il 128.7 21:0 0.6147 

* ll 117.0 21 0 0.6201 
10 88.5 17.0 0.6177 

10 81.7 17.0 0.6225 

9 61.7 14.0 0.6170 

9 57.6 14.0 0. 6276 

1 8 40.6 10.6 0.5948 

Society of Automobile Engineers Standard 

28 2081 5 136.0 0.6138 

24 1223.4 100.0 0.6191 

24 1019 5 100.0 0. 6290 

g 20 GOT 0 69 5 0.6276 
20 531.0 : 69 5 0.6334 

¥ 18 381.0 56.5 0.6300 
18 343.0 56.5 0 6345 

b 16 247.0 44.5 0 6348 
16 226.4 44.5 0 6369 

14 149.0 34.0 0. 6386 

14 139.0 +H .0 0.407 

1 14 130.0 4.0 0 6412 


* These tables are figured on the theory that the amount of mctal removed 
per minute should be the same for all sizes; ty in,-20 U.S.F. threaded at 500 r.p.m., 
which is 69.5 lin.ft. per min. actual practice at Wells Brothers Co. on tap-wrench 
handles, is used as a basis. The material is screw stock. 


in an opening die with the lands supported directly over 
the cutting edges and with a bearing at least four times 
the length of the thread there is little chance for wear. 
The die should be made with a hob that is just as close 
to size—pitch diameter, root diameter and lead—as is 
necessary in the screw to be produced. Having the hob 
oversize or undersize starts the whole trouble, particularly 
in the lead. If the screws wanted must be within +0.001 
in. or +0.002 in. in lead and pitch diameter, then the 
hobs for making the dies must be within these limits. 
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Regarding lead, Mr. Abbott states: “There is just 
one thing that affects lead, and that is the tools doing 
the thread cutting. If the taps, dies or chasers have the 
correct lead, the work will also be correct.” There are 
a number of other reasons why a die will not cut correct 
lead, and among them may be mentioned: Different 
kinds and grades of material, dull dies, uneven relieving, 
broken teeth in the die, different lubricants, different 
cutting speeds, a pull or a push on the die, a burr at the 
back edge of the lands, shortening or lengthening the 
chamfer, more or less hook on the lands, cutting a larger 
or smaller pitch diameter than that of the hob which 
made the die, cutting oversize or undersize stock, varia- 
tions in diameter, crooked stock, variation of cutting 
speeds, nonalignment of machine. 

The suggestion by Mr. Abbott that there should be a 
lead-testing fixture in every department is excellent. One 
that has given good satisfaction and is inexpensive is 
shown in the latest catalog of a leading tap and die 
manufacturer. 

Taps ought not to be straightened after hardening. 
They should come out of the hardening and tempering 
baths within the prescribed limits or else be rejected. 
Time that is spent in trying to straighten such taps is 
ihrown away. The U.S.S. taps now made by the best 
manufacturers are large enough on the outside diameter 
so that there is no interference with the outside diameter 
of screws, and the hobs for the dies are made so that 
the contact of the screw with the tapped hole must come 
on the pitch diameter. This is well shown on the line 
drawing of a 4-13 U.S.S. screw and tapped hole. It is 
assumed that the screw will be made 0.002 in. under 
basic on the outside and the tap at least 0.002 in. over 
basic on the outside. The hole is drilled to give 75 per 
cent. depth of thread. 

The old-fashioned way of each manufacturing concern 
having a standard of its own, so that its customers will 
be obliged to buy all repair parts from one source, has 
nearly gone by, so that it seems to the writer that there 
is no need for the so-called Cadillac form of thread. 

There is no doubt that the size of hole to be tapped 
depends somewhat upon the size of drill used, and Table 
1 gives correct sizes of drills that will give 75 per cent. 
depth of thread, which gives an ample margin of safety 
(practically 2 to 1) and is economical in tapping. Table 
2 gives threading speeds for opening dies. It is based on 
the actual practice of Wells Brothers Co., Greenfield, 
Mass., where tap-wrench handles are threaded with 
3% taps, 20 U.S.F. thread at 500 r.p.m., which. gives 69.9 
lin.ft. cutting speed. Another size, 5g in.-20, was run 
at 80 ft. and 1 in.-16 at 62 ft. per min. 

Greenfield, Mass. CHARLES FE. Swart. 


Improvised Taper Boring Bar 


I am greatly interested in the article by Howard 
Brady, on page 320. No doubt, the bar described would 
do the job if light cuts were taken and the compound 
slide rest had the screw taken out, which would leave 
the rest free to move according to the taper of the bar. 
Otherwise, I am afraid that if the turner carried out the 
instructions as printed, “Put the feed on and sit down,” 
he would find some trouble. R. L. HAsELGROvVE. 

Amersham Common, England. 
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Editorials 


Fairness in Hiring Men 


Firms that in hiring men use the methods descrited 
on pege 779 have evidently much to learn in managing 
a business. The best men will not submit to any such 
third-degree treatment except in cases of dire necessity 
and then only until they can obtain work in more desira- 
ble shops. Manager who really understand modern 
methods of securing and retaining empiovees know that 
such treatment does not pay, they have found that a 
man-to-man attitude—an exchanye of information reyard- 
ing points which beth need to know—recures the best 
men and the best work. 

The old czar-like type of emploving agent has no place 
in modern establishments. The largest and best plants 
today understand this fully, and men seeking employment 
receive Courteous treatment from ofthce bevs and clerks. 
It is just as easy in the first place and, secondly, it gives 
anew workman a much better iipression of the shop he 
is to work in. This feeling i retlected an his work and 
in his whole attitude toward his emplever, 

Aide from all other phases of the question—and there 
are many—the cost of Chanzing men rups up into theu- 
sands of dollars per vear forany darze firm. Realizing this 
fact, Wise employers make every les timate effort to keep 
@ man even after he has not succeeded an hes first job. 
Some shops trv aman on at least three different: kinds 
of work before tinalls letting hon vo as unsatisfactory. 

These modern firins are aleo Deirning to cut out as 
much of the red tay« of emplovinent reeoreds as posstble, 
Only essential questions are assed, and all proper mquiries 
regarding the Job or the shop are fully anewered, 

The keeping of records of unsuceessful applaante ie an 
Involved point. Tf kept sel for future mference io 
save time and used oniy im oa lesitumate manner, there 
ems litte harm init. Pf teed te present employment 
there or elsewhere because of @ fancied dislike or for 
Personal characteristies, atomoght eas dv werk harm andl 
Injustice. When hirthe ten, asain se dmany other of he “4 
Sctivities, ois a oyreat ycft to be able te put seurself in 
the other man's place and view the situation from tus 
standpoint. By remembering that the appheant selling 
his SELVICES Is no mere an Oliyeet of charity thrasn Nou are 
When you sell vour preduet at is perhaps caster to get a 
more rational! Lot Sol ole tive of the a | Hierde transaction, There 
are at least two sides to thas matter, as ty other questions, 
and it ix well to study all sides, 
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Ways of Saving Shells 


Numerous comments have ented the attention of the 
readers of the Amiertcan Mar hanes? to the foolish demands 
of ordnance offic qa's Tepresentina Various povernmients for 
Which shells are now beng nade in the United States. 
Another Phase of the subject that requires just plain come- 
Monsense (and IN these matters cCommeansense seems to 
be the Most uncommon setsey im the saving of seem rel stele 
that are condenned to thee se raye ees ‘There are peer tia ges 


half a million shells that would now be at the front, where 
they are wanted, were it not for a lot of foolish regulations 
Imposed in many cases by men who have no idea what 
conditions a shell must fill. 

We do not mean that shells defective in material, too 
light in weight or otherwise impossible to make service- 
able should be 1 as serviceable, but we do most 
emphatically mean that all shells that can be made service- 
able at a price which will show a saving over replacing 
them with new shells should be made to pass. 

More shells are condemned because they are light in 
weight than for anv other one reason. There are several 
methods of increasing the weights of shells without in anv 
way detracting from their serviceability. In Canada the 
copper driving band is closed cold into the driving-band 
yrouve. Tf such shells be light mn weight—as much as 
5 drame in the case of the 18-pounder and 2 oz. in the case 
of the 4.5-in.—thev can be brought to weight by using the 
simple expedient of heating a new rough copper driving 
band to as high a heat as the copper will stand and, 
while still hot, pressing it under normal pressure into the 
driving-band groove. The weight can also be increased 
by subjecting the cold copper to greater pressure in the 
handing press. There is, however, some danger of injur- 
ing the shell when this is done, so it is just as well to avoid 
increasing the pressure. We have seen shells, the bands 
of which were pressed at high pressure, with the bases 
cracked entirely around so that they fell away when the 
shell was removed from the banding press. Repeated 
cold pressing at the regular pressure (about 1,200 Ib.) 
wil without injury increase the weight of a shell. 

The weyvht of shells can be increased by compressing 
the metal in the base plates. This is done under the 
stenm hammer, before the base plates are finished. The 
weights of shells can also be materially increased by extra 
coats of Varmeh in the inside. The weight that can be 
made up in this way depends on the size of the shell and 
the number of coata given. 

Instructions given to some government inspectors pre- 
elude the heating ef the copper band just before pressing 
toon. Why, is not apparent, for driving bands are 
heated red hot before pressing in the United States arsenal 
at Frankford, Penn., and even in Woolwich itself driving 
bands are heated before pressing. In any case the copper 
driving bands are heated red hot to anneal them before 
they are shipped from the copper mill where thev are 
nade “The only ditference, therefore, would be the shrink- 
ave stresses in the copper band after cooling on the 
bedvof the shell. This would merely give it a firmer grip 
ic ahe shell body and would only amount. to enourh to 
reach the vield point of the copper, There might possibly 
rence ins the hardness of the hot and cold 


be some ithe an 
If there were, would it be sufhicient to 


pressed bands. 
cause anv trouble ? 

Manv shells are condemned when practically all the 
work is dene on them, because the bases are small in 
We refer to that part of the shell below the 


diameter. 
The only part of the shell that 


copper driving band. 
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bears on the barrel of the gun is the copper driving band. 
The base of the shell should not and does not bear on it. 

In the case of the 3.3-in. high-explosive shell the base 
is 0.01 in. less in diameter than the bore of the gun for 
the high size and 0.02 in. for the low size. The tolerance 
here then is 0.01 in. Any shell that is below 3.28 in. in 
diameter on the base is rejected. This seems to be a fool- 
ish requirement. Of course, where articles are made to 
limits, the limits once established should be adhered to; 
but there often are wavs in which pieces can be made to 
conform to arbitrary requirements and still be serviceable. 

Work that is too small can be increased in size. This 
is true of the bases of shells. The base of the shell acts 
to a great extent as a gas check and not in the capacity 
of a bearing. If a small base can be brought to sufficient 
size to act as an efficient gas check, the desired end has 
been accomplished. With shells that are not too far under 
size, if a roller with sharp V-grooves of about 5 %,-in. 
pitch running round it be pressed radially against the 
base while the shell revolves in a lathe, the metal, displaced 
by the points of the sharp V-ridges of the roller, rises 
up above the surface and increases the diameter of the 
base so that it will fulfill its function as a gas check. When 
the shell is painted, the insignificant grooves are filled by 
the paint, and for actual use the shell is just as good as 
one accurately made to standard sizes. 

Large numbers of shells have been condemned because 
the fuse-hole thread is too large and an equally large 
number because the thread is rough and imperfect in 
places. The tolerance here is 0.006 in.—large as viewed 
by the manufacturer accustomed to interchangeable work. 
In spite of that there are a number of shells with threads 
which will not pass inspection because they are too large. 
These shells are scrapped. There is no reason for this 
condemnation as the nose of the shell can easily and 
cheaply be closed in cold in a die, so that the thread can 
be retapped and pass inspection. Shells in which the 
threads are not too rough or broken can be salvaged in the 
same way by closing the nose and retapping. Many of 
the shells in which the thread for the fuse has failed to 
pass inspection would be passed if the inspectors were 
mechanics and allowed to use a mechanic’s judgment. 

We appreciate that it is not always possible to get 
mechanics for inspection work, but the men higher up in 
the inspection department of the government should not 
only be intelligent, but should be mechanics. It would 
then be a simple matter to lay aside such shells as fail to 
pass the under-inspectors and from time to time have them 
surveyed by inspectors who know the meaning of the term 
“good enough.” These over-inspectors should be kept 
posted on the various methods by which shells that other- 
wise would be scrapped could be saved. It should be a 
part of their duties to inform manufacturers of all new 
developments in the art of saving shells. 

H 


Co-operation Between Consuls 
and Technical Press 


On page 785 the American Machinist referred to the 
wide variety of information needed by American manu- 
facturers in order that they may successfully hold foreign 
markets. To furnish this information, the United States 
Consular Service should canvass manufacturers at home 
and obtain from them lists covering the information they 
need in their particular lines. With this in hand, the 
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Washington authorities could print blank forms intelli- 
gently, asking for this information and send these blanks 
to the various consulates. The consulates would then 
require the services of well-paid investigators whose duty 
it should be to get this specific information and, having 
once obtained it, to keep it up to date as market changes 
took place. 

There are about 260 different varieties of manufac- 
turing industries in the United States, each of which 
requires approximately the same kind of data. If the 
Government will furnish American manufacturers with 
really reliable and practical information, the work will 
be of tremendous importance. 

In ordinary times our exports, or sales to foreign coun- 
tries, amount to about 2,400 million dollars yearly. 

The world’s imports, or purchases, are in round num- 
bers 20,000 million dollars. A substantial increase in our 
foreign exports should be easily attained if we act 
promptly and intelligently. The present increase in our 
exports is partly made up of articles sold at largely in- 
creased prices and war munitions. Both of these exports 
will of course cease when the war ends. 

As a small item of assistance the various branch 
bureaus connected with the Consular Service in the 
United States should employ translators for all the for- 
eign languages and thus enable an American manufac- 
turer to answer Inquiries intelligently in the language of 
the inquirer. 

The American Machinist for many years has sent 
copies of its issues to the principal consulates in all parts 
of the world, since it has always believed that they are 
in close touch with the foreign consumer. As publishers 
of technical journals we are of course mainly interested 
in putting our own product before worth-while readers 
and obtaining their subscriptions. Possibly this hints at 
one field in which the Consular Service can aid by giving 
helpful suggestions. They will be gratefully received if 
offered. 


It is doubtful if even American business men and man- 
ufacturers fully appreciate the gravity of the ocean- 
freight situation. To consider our trade relations with 
South America only: Prior to the war, freight rates to 
Buenos Aires, Argentina, were about $4 per ton. Recent 
rates have actually reached $40 to $50 per ton, varying 
with the commodity. 

The average purchase price of a freight steamer before 
the war was about $50 per ton capacity. So the freight 
charges for a single 30-day voyage are now equal to the 
cost of the vessel. 

The trade routes to South America and everywhere else 
must be kept open. Immediate action of some kind is 
necessary. It is probable that before these comments are 
printed the House of Representatives will have passed the 
bill to establish Government owned or controlled steam- 
ship lines. The Senate will then become the battleground 
and that body the one upon which Americans must exert 
pressure. 

The situation is so critical that every seaworthy vessel 
within our jurisdiction should be utilized at once. Naval 
colliers, army transports, all other usable Government 
vessels and coastwise steamers whose cargoes can be han- 
dled by the railroads—all these should be emploved imme- 
diately in American foreign trade. 


cc ee 
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Shop Equipment News 


Manufacturing Miller 


In the dexagn and construction of the manufacturing 
miller shown it was the aim to make the height and load- 
supporting features of the table particularly rigid and 
constant, and to maintain the open-side principle of the 
knee-tvpe machine. 

The column is of heavy bow-section design. The guides 
are feur separate box sections The front-head guides 
are finished on their anner edge, forming a narrow guide 
for the spindle head, with a ratio of width to length of 


——_—_ 


MANUFACTURING MILLER OF LINCOLN TYPE 


Vertical range of apindie above table—hiah ppsition 1) a 
In.: low, I’gin, hand ad) isto nt and dial wradueted te ero 
In. table with, 13 in. tatde adlurntment in dine woth apindde, 
- In.: spindle, Vgoin . fethp mertor height of column, 639 In. 
floor Space, 65x65 in, wemwht, $200 Ib 


spindle head of 5 to J. Steel gears are used throughout 
the machine, the driving gears berg of «pur form. 

When a countershaft a used, the machine is driven 
through a three-step cone, and a wide variety of spindle 
fpeeds is available. Back-gear ratiun of 5.9 to Land 2.8 to 
] are also provided, 

In the operation of the table a lower splined shaft runs 
direct from an inner-feed tearing, Sinee the feed-vear 
box is driven by a chain adjustment. os provided to take 
up the slack owiny to wear. ‘The feed gear meshing with 
the splined shaft rocks around the splined-shaft: gear and 
allows Me in. vertical adjustment of the feed-gear bor. 

The table eerew as of extraclarce diameter, is stlined 
for two keve and driver by a reversitle clutch. The Cit} 


is so arranged that the direction of the feed is against the 
driving clutch. The table is constructed on the narrow- 
guide principle. The feed trip is of the lever type, 
placed at the center and front of the table. The start, 
stop and reverse are made with one lever, which operates 
a push-pin that must be pushed in before the table feed 
directions can be reversed. 

The feed box is of the apron type, cast in one piece. 
The gear svstem is of tumbler-gear design. The feed 
changes, of which there are eight, are obtained through 
two levers. 

The machine is made in a number of sizes and repre- 
sents a recent development of the National Transit Pump 
and Machine Co., Oil City, Penn. 


*,° 


General-Purpose Press 


This machine was designed for an all-round blanking 
or drawing press. The frame has large openings in the 
side columns, which are a great convenience at times. 


GENERAL-PURPOSE PRESS 


m bottom of outer silde to bed; from 
15 in.; atroke, gute’ py. ae 

. ca adjustment, 4 in, will draw ane ou 
ae ae diameter in bearings and 


Die apace, 14 In fro 
bottom of inner slide to bed, 
ell 2's tn deep, shaft, 6'g-in nd 
Sate Srankoii: wear, 70-in. piteh diameter and S-in. face; 
biank-holder reds, Jig tn. in diameter: height of press, abuut 


12 ft; Noor apace, 4x6 fC, welxht, about 22,000 Ib. 


The frame is a four-piece tie-rod construction, held to- 
gether by four steel rods shrunk into position. The frame 
ic in sections, tongued and grooved at the Joints, and may 
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be taken apart. The rods that operate the blank holder 
may be removed without disturbing the other parts. They 
pass through guide brackets that keep them in perfect 
alignment. There are two large disks on the shaft with 
bearings on the yoke above to take the thrust. The yokes 
covering the cam rolls have oil pockets and felt wipers. 
A consolidated jaw clutch is provided, but a friction 
clutch may be had if desired. The gear is lubricated from 
the end of the shaft in addition to oil cups. Ample 
adjustment is provided throughout for wear. 

The press is made by the Consolidated Press Co., Hast- 
ings, Mich. 


Brinell Hydraulic Hardness. 
Testing Machine 


In the development of the instrument shown it was 
the purpose of the Pittsburgh Instrument and Machine 
Co., Pittsburgh, Penn., to provide a portable Brinell 


HARDNESS-TESTING INSTRUMENT 


hardness-testing machine operated on the hydraulic prin- 
ciple. 

The Brinell principle is so well known that the illus- 
‘tration docs not require any explanation. 


Pneumatic Punch or Shear Trip 


This device is intended for use in punching or shearing 
large shects, where it is impossible for the operator to 
reach the regular trip. A small air cylinder is bolted to 
the side of the press frame, and the piston is connected by 
levers to the trip lever. The piston action is controlled by 
a balance valve that throws the machine into motion, 
while a spring connected to the other end of the valve 
returns the piston and stops the machine, so that one pull 
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on the tripping cord held by the operator has the same 
effect as one pressure on the tripping treadle. The device 
is easily attached and operated from the shop air line. 


PNEUMATIC PUNCH OR SHEAR TRIP 


When necessary, the operator may work the cord with his 
foot, leaving both hands free to handle the sheet. 
This device is made by the Baird Pneumatic Tool Co., 
Topeka, Kan. 
| 


Universal Garage Lathe 


This lathe has been designed especially for use in 
garages and similar shops where a large variety of ma- 
chine operations are to be performed, such as turning, 
cylinder boring, drilling, milling and slotting. The car- 
riage is of special design, the top forming a turntable 
turret, which carries the cross-slide, a milling vise and 
other attachments. One end of the table is round and 
the other square, the latter carrying the cross-slide, as 


COMBINED ENGINE AND TURRET LATHE FOR GARAGE 
AND GENERAL WORK 


Swings 17 in. over ways, 10 in. over carriage; length of 


bed, 7 ft.; distance between centers, 52 in.; front bearings, 
34%4x2% in.; hole through spindle, 1% in.; back gearing, 3% to 
1, cuts threads, 8 to 30 per in.: weight, 1,400 Ib. 


shown. The carriage is worm driven, and there is a 
power feed on the cross-slide. A 3-step cone is provided ; 
and as there is a reverse in the head, in addition to 
internal back gears, only a single-belt countershaft is 
required. The two levers shown operate the back gears 
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and the reverse. Hoth belt and gear feed can be used and 
threads cut in the usual manner. This lathe is built by 
Samuel K. Landis, Lancaster, Penn. 


Universal Grinder 


In the dexign of the universal tool and cutter grinder 
illustrated the primary considerations were to provide a 
tool capable of acvommudating an exceptionally wide 


UNIVERSAL TOOL AND CUTTER GRINDER 


Spindle bearings, 2 in in diameter, 2& In long. 


range of work and so te prepertion the parts as to insure 
ryadity of both the tail ane the bese. 

Micrometer aclyustiient se suphlied. The headstock is 
fitted with borenty Ze bearings, and the spindle a tapped and 
bored to take the wheel arbors, Phe ceuntershaft of 
Special design is of the puil-shift: type, easily operated. 


SHEL. BORING AND TURNING LATHE 
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It will be observed that in general the machine is de- 
veloped along standard lines, the table and work controls 
being conveniently located. 

It is a late product of the Simmons Machine Co., 
Albany, N. Y. 

| 


Shell Boring and Turning Lathe 


While essentially of the single-purpose type, the lathe 
shown has been made sufficiently universal to accommo- 
date the various kinds and sizes of shells, ranging from 
6 to 12 in. in diameter, and capable, with some elab- 
oration, for some other more or less limited uses. 

The headstock and bed are cast integral. The spindle 
ix of forged high-carbon steel, 654 in. in diameter at the 
front bearing. For shell work it extends out over the 
wavs and carriage to form a boring bar for internal 
work or an expanding arbor for external work. The 
spindle is mounted in ball bearings of the radio-thrust 
type of a size designed to give durability and accuracy. 
Mounted with the ball bearings is a floating sleeve or 
collar, which with the oil film acts as a cushion against 
shocks and chatter. 

Upon the spindle is a wormwheel having a phosphor- 
bronze rim into which engages a quadruple-thread worm. 
The worm is mounted on the coneshaft and is driven 
either clutched directly to the coneshaft or through back 
gears. With the four-step cone this supplies eight speed 
changes. An oil pocket, which spreads out over the en- 
tire head, is designed to give ample lubrication for the 
worm. 

With the reduction obtained in this way the belt 
cone can be run at high speed, thus enabling a 3-in. belt 
to apply ample power, It is calculated to belt from the 
cones directly on a lineshaft, passing over the lathe at a 
right-anvle and thus providing a convenient shop arrange- 
ment for handling work to and from the machine. The 
upper driving cone on the Jineshaft is connected by 
Ineans of a friction clutch which possesses a brake for 
que k stopping. 

The feed mechanism is operated through cone pulleys, 
providing six changes, Suitable gears reduce the speed 
to that necessary for the feed screw. This screw oper- 
atex through a nut under the apron, which moves the 
carnage forward and back. On the outside of the nut 
is milled a spiral gear that meshes into a spiral on the 

When the nut is held stationary by 
means of a friction, power traverse is 
obtained; when the frietion is released, 
hand traverse is the result. Power quick- 
return for the carriage is furnished. 

For turning, a four-tool turret post 
is usually supplied. A’ special form, 
in which the tool post is also the tool 
holder, may also be secured. This form 
ix designed to avoid the overhany of 
the tool post and tool holder. If de- 
sired, the usual form of carriage, em- 
hodving the regular cross-slide, may be 
supplied. The regular form of tail- 
—atock may also be applied, as well as 
ee 

other revular attachmenta. 
The lathe shown is a recent develop- 


handwheel shaft. 


Swing ove a ee : f hed 

pW 28 Gn ver beel 76 : : 7% In: depth o a, ) \ 
7o% In: diameter of front cpr Mei eka hear tearing, 422, tool slide, ment of the Hart-Parr Co. Charles 
= in. wide leneth Of carrives Om Wass, 12 im, Jead screw, e in. on diameter, 


Weiclst, bere Bd 


City, Jowa. 
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Adjustable Drawing Table 


The board of the drawing table shown can be adjusted 
at any angle, thus making it comfortable in operation 
for both short and tall draftsmen. 

One nut locks both of the board supports located in 
the rear. The frame is made of cast iron, the lower cross- 


ADJUSTABLE DRAWING TABLE 
Size of board, 33x55x1% in. 


rod providing a foot rest. The cabinet, made of white 
pine, has three drawers and a special bottle holder. 

The table is a recent product of G. A. Almorth, 966 
Grand Ave., New Haven, Conn. 


>, 
Quick-Change Engine Lathe 
The general design and construction of the lathe illus- 
trated follow standard lines. The headstock is of the 


solid full-webbed type, and the apron is inclosed. The 
tailstock is offset and is readily arranged for tapers. 


DOUBLE BACK-GEARED QUICK-CHANGE ENGINE LATHE 
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The machine is equipped with double back gears, which 
in connection with the three-step cone pulley provide a 
wide range of spindle speeds. The quick-change feed 
box provides a range of feeds of 4 to 28 threads per inch. 

In addition to the size illustrated the machine is made 
in two smaller sizes. It is a recent product of the Rocke- 
feller Motor Co., Cleveland, Ohio. 


2 
Bullard “Maxi-Pay”? Wage Plan 


On May 13 the Bullard Machine Tool Co., Bridgeport, 
Conn., inaugurated a wage-payment plan known as the 
“Bullard Maxi-Pay Wage Plan.” It is founded on a 
recognition of three great principles in wage payment and 
cost accounting: First, that production, not wage rate, 
is the foundation of low cost; second, that skill in pro- 
ducing a specialized product can only be attained through 
long association with that product; and, third, that 
skill acquired through a long period of association pro- 
duces work of superior quality. The statement of the 
company says: 

“Skill and proficiency are the actual foundations of 
low cost of production—not a low hourly wage rate. 

“Skill at the machinist trade may be acquired by years 
of application in any of a thousand shops, but proficiency 
in the construction of a highly specialized product, like 
ours, can be attained only by long association with that 
product, through which may be developed a knowledge of 
its workings and an appreciation of the exacting require- 
ments and the construction of the various details which 
enter into it. 

“The longer a man is with us the better is his work, be- 
cause of his development in skill and his greater knowledge 
cf the special needs in the building of our machines, and, 
in the final analysis, that man’s work costs less even 
though his hourly wage be considered high, because of 
its superior quality and the great efficiency with which 
it has been produced.” 

The striking features of the plan are the division of 

all employees into six classes, fixing a minimum wage 
rate for each class, advancing wage rates in recognition 
of ability, with the maximum rate dependent upon that 
ability, and keeping the “continued-service bonus” of 10 
per cent. now in force. Thus the plan provides a wage 
tate that is limited only by the ability of the workman 
and his particular occupation. Change of occupation is 
provided for by advancement along definite lines to those 
who show ability. The provisions in 
each classification are as follows: 
_ Class AA. Subforemen and leaders 
in charge of working gangs of mechan- 
ics. Maximum rate per hour, depend- 
eut on ability. Minimum rate per hour, 
55c. Continued-service bonus of 10 
per cent. as now in force. Foremen 
and shop executives will, as far as pos- 
sible, be selected from Class AA. 

Class A. Skilled mechanics of dem- 
onstrated first-class ability. Maximum 
rate per hour, dependent on_ ability. 
Minimum rate per hour, 50c. Contin- 
ued-service bonus of 10 per cent. as now 


Swing over shears, 20% in.: swing over carriage, 1414 in.; hole through . 
spindle, 2% in.; diameters of cone pulleys, 7.9 and 11 in.; width of driving in force. Vacancies in Class AA will 


t 
bed, 27% in.; weight, 3,215 Ib. 


of carriage bridge, 7% in.; length of carriage bearing on 


be filled from Class A. 
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Class B. Mechanics of good average ability. Rate per 
hour, 45c. Continued-service bonus of 10 per cent. as 
now in force. Class B men will be advanced to Class A 
when qualified, as shown by efficient and intelligent 
service. 

Class C. Mechanics of limited experience, who by eff 
clency, interest and service may merit advancement. Rate 
per hour, 40c. Continued-service bonus of 10 per cent. 
as now in force. Class C men will be advanced to Class B 
when qualified, aa shown by efficient Intellivent service, 

Class D. Apprentices, both special and reyular. Ap- 
prentive wage schedules will be advanced approximately 
10 per cent. Continued-service bonus of 10 per cent 
as now in force, Class D men, upon completion of ap- 
prenticeship, will be advanced to the class for which they 
qualify. 

Class E. Un-killed labor from all claases, Minimum 
rate per hour, 25c. Maximum rate per hour, dependent 
upon abihty and occupation, Continued-service bonus of 
10 per cent. as now in force. In the croplovment of un- 
ekilled labor, preference will be shown to those who can 
speak and write English and who «haw qualities which 
will later warrant advanewment. Clas Eomen showing 
adaptability will be given first Opportunity. to become 
skilled by advancement to Class D. 


Making British 8-In. Shells 
in 4} Hr.--Erratum 


The 4riliing machine shown In Pig. 4 on page 771 was 
erroneously credit. d to W. F. & John Harnes (uo. inetead of 
to the Barnes Dritl Co. as it should have been. 


PERSONALS 


HM. Cleaver, for a long period manager of publicity of 
the Niles-Bement- Pond Co, haa been transferred to the Poni 
Works, Plainfleld, N. J., to aasume new duties. 


John G. H Marvin. for many yeare president. t(renaurer and 
Keneral manager of the lL. & 1 J White Co, Buffaio, N.Y, 
has resigned. and expecta to take a well-carned rest: before 
becoming associated with new interests. 

HC Urbauer has b+ come superintendent of Deflance Screw 
Machine Products Co, Defance, Ohio muce eeding S$ Thonipaon, 
who has relinquished the Fuperintendency ty devote his entire 
time to his Office of president and Keneral manager. 


Ww. Mu Nones, for some time Past secretary and general 
Manager of the Norma Company of America haa been elected 
Dresident and treasurer and at the same time will continue 
to be actively in charge of the general management. 


Joseph E. Vincent. Jr.. for a number of years connected 
with Wheelock. Lovejoy & Co. and the Swedish Fron and 
nivel Corporation. has Organized the Tron, Btecl, Metal and 
Alloy Co, New York City, of which he is general manager 


OBITUARY 


George Reever, Presider t of the Reeves Hrothersa Com- 


Dany, Alliance, Vhlo died im MQ ard, Pier.da, on Ap oil le 


William J. Fitasimone Ke neral manager of tho Fitzalrnona 


Co, Youngatown, Ohia, died suddenly in that city on May 4, 
®ked 44 years. 


Dr. Elmer 1. Corthell, prestdent of the Aterican Soctety of 

ectrical Engineers and a promonent eleeten ai acd connalt- 
ng engineer for MANY yeara, died in Albany, N Yl May 14, 
following an Oberation He becan hie eng neering work in 
Providence, Rt Lin 867. He wan 76 years of ane 

William Stantey, founder of the Stantey Fiectrie Co. ace 
Quited some yeara axo by the taeneral Euectric Co, and one of 
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America's pioneer electrical engineers, died in Great Barring- 
ton, Mass, May 14, aged 58 years. Mr. Stanley founded his 
business tn Pittsfield, Mass., in 1890, and since that time had 
been conspicuous in the development of electrical apparatus. 


BUSINESS ITEMS 


Bherritt & Stoer Co., Inc., 603 Finance Building, Philadel- 
Pils. have been appointed the exclusive sales agents of the 
jJardner Machine Co. for the Philadelphia district. 


The Keystone Equipment Co.. with offices at Philadelphia 


and New York City, Das just taken title to the atenta, good- 
hfe and business rights of the Colton Combination the 
Oat. 


In the form of a celebration upon the completion of its new 
factory addition in New Britain. Conn., the Fafnir Bearin 
Co held an entertainment and dance for the employees ang 
friends on M One floor of the new buildin provide 
ample room for the purpose, Over 800 people attending. 

On May 1. the Cleveland offices of the Niles Tool Worka 
Co. were removed from the Rockefeller Building to the Perry 
Payne Bulldtng, at 730 Superior 8St. The new uartera 
Drove a showroom and store which is stocked with Pratt 

Whitney machinery, amall tools and gages. This company 
also represents the Niles-Bement-Pond Co. for Its entire line. 

In connection with the exportation of shipments to Scan- 
dinavian countries, to arranwe for which it is necessar to 
secure letters of assurance in Washington, D. C., it: wil no 
doubt he of interest to manufacturers to know that Richard 
I> Micou, Mille Building, Washington, D. C., who acts as Waah- 
Inwten correspondent of the “American Machinist,” is in a 
position tu look after the issuance of these letters and the 
attending details. 

a” 


Buffalo Engineering Society 


The final meeting of the season of the Engineering So- 
clety of Huffalo brought together, in the Hotel Statler on 
the evening of May 3, more than 200 of the membera. 

At the present time, by a sturdy growth. the membership 
numbers 450. This membership comprises the various branches 
of professtonal engineering—mechanical, electrical, chemical 
and civic engineering being splendidly represented. 

All the present officcra were re-elected. They are John 
Younger, president, W. A. James and Jesse G. Melendy, vice- 
presidents, Wm. Dollar, treasurer; and W. J. Gamble, secre- 


tary 


FORTHCOMING MEETINGS 


meeting, June 


ter Car Builders’ Association. Annunl 
ag secretary. 


14-10, Atlantic City, N. J. Joseph W. Taylor, 
Karpen Huliding, Chicago, Hl. 
merican Railway Master Mechanics’ Association. Annual 
we June 11-21, Atlantic City, N. J. Joseph W. Taylor, 
accretary. Karpen Building, Chicago, Il. 
tcan Society for Testing Materials. Annual meetin 
ie ts duly 1. 1916, Hotel Tease. Atlantic City, N. 
Bair Warburg, secretary, Universality of Pennsylvania, Phila- 


delphia, Penna. 


Bociet of Mechanical Enxineern. Monthly 

Aral Tuseley. Calvin W. Rice, secretary, 29 West 
Thirty-ninth St, New York City. 

Month! 


ton Branch National Metal Trades Association. ; 
mre ieee on rat Wednesda of each month, Young’s Hotel. 
W. W Poole, secretary, 40 Central St, Boston, Mass. 


. oe ly 
ravidence Anmsoctation of Mechanical Engineers, Month 
sy fourth Wednesday each month J. A. Brooks, secre- 
tary, Brown Univeraity, Providence, R. OI 
F : lar meet- 
<7 FEnwland Foundrymen's Assoctation. Regul 
fag ee ce WW Ree of each month Exchange Club, Hos. 
ten, Masa, Fred F. Stockwell, 205 Broadway, Cambridgeport, 


Masa 
Eingineern® Roctety of Weatern Pennsvivanina. aye 


7 ve : vaday. 

c third Tueaday: nection meeting, fir xt Tuend. 
K Hae secretary, Oliver Building, Pittsburgh, Denn. 
thly mert- 

r Roctety of Technical Tpraftamen Mont | me 
ie eee ie 1. L. Anwevine, Jr., secretary, 3557 Genesee 

St. Rocheater, N : 

' : Cleveland. Monthly 

3: tendents’ and Poremen'sa Club of ; 
ee ied Saturday Philip Frankel, secretary, 310 New 
Ensiand Building, Cleveland, Ohio. 
Weatern Society of Ensineeras, Chicago, TH. Regular micets 
fi-at Wednesday evenings Of each month, exceptin u y 
J. H. Warder, secretary, 1755 Monadnock Block, 


: : tings first 
oladelphia Foundrymen's Arsoclation Mee : 

Ce ee each amonth Manufacturers a lub, Peace hla: 
Penn Howard Evans, accretary, Pier 45 North, Philadelphia, 

Penn. 
‘ting second 
echnical League of America Regular me: one 
Sea hionth. Oscar S&S Teale, accretary, 35 Broadway, 


New York. N. 


ing 
ard Acipmnat 
Chicane, Ti 
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Prices--Materials and Supplies 


IRON AND STEEL 


Pig Iron—Quotations were current as follows at the points 
and dates indicated: 


ne One 

May 19, Month Year 

1916 go Ago 

No. 2 Southern Foundry, Birmingham. $15.00 $15.00 9.50 
No. 2 X Northern Foundry, New York. 20.75 20.76 4.25 
No. 2 Northern Foundry, Chicago sane acs 19.00 19.00 13.00 
Bessemer, Pittsburgh .............05. 21.95 21.95 14.55 
Basic, Pittsburgh ...........- ces eens 18.95 18.95 13.45 
No. 2 Philadelphia.........2.0.05. 20.50 20.50 14.25 
NO« 2; VEO oiskc ick ewes cae O86 0 eis 18.50 18.50 12.75 
No. 3, Southern Cincinnati............ 17.90 17.90 12.40 
ic, Eastern Pennsylvania.......... 20.50 20.50 13.25 
Gray forge, Pittsburgh............0.. 18.70 18.70 13.45 


Steel Sha The following base prices in cents per pound 
are for ankles 3 in. by % in. and larger and tees 3 in. and 
larger and plates in. and heavier from jobbers’ warehouse 
at the places named: 

-—-New York——, 


One One 
May 19, Month Year Cleve- Chi- 
1916 Ago Ago land cago 
Steel angles, base.......... 3.50 3.15 1.86 3.25 3.10 
Steel T's, base............. 3.55 8.15 1.90 3.25 3.10 
Machinery steel (bessemer) 3.50 3.15 1.80 3.25 3.10 
Plates) oiisoss hase oe: 4.50 are afese 3.65 3.50 


Steel Sheetsa—The following are the prices in cents per 
pound from jobbers’ warehouse at the places named: 


ne One 

sae 4 19, Month Year Cleve- Chi- 

: 1916 Ago Ago land cago 
No. 28 black............ 3.65 3.65 2.60 3.20 3.20 
No. 26 black............ 3.55 $3.55 2.50 3.10 3.10 
Nos. 22 and 24 black.... 3.50 3.50 2.45 3.05 3.05 
Nos. 18 and 20 black.... 3.45 3.45 2.40 3.00 8.00 
No. 16 blue annealed.... 4.70 4.45 2.35 3.70 3.60 
No. 14 blue annealed.... 4.60 4.40 2.25 3.60 3.50 
No. 12 blue annealed.... 4.50 4.30 2.20 3.50 3.45 
No. 10 blue annealed.... 4.55 ee wets 3.55 3.40 
No. 28 galvanized....... 5.65 5.65 4.00 5.50 5.50 
No. 26 galvanized....... 5.35 5.36 3.75 5.20 5.20 
No. 24 galvanized....... 5.20 5.20 8.55 6.05 5.05 


Standard Pipe—The following table shows the comparison 
in discounts, together with the net prices in cents per foot 
for carload lots f.o.b. mill: 


c—— Black—_, alvanized 
May 12, One wa; 12, One. 
1916 Yr. Ago 1916 Yr. Ago 
Ps Vie 2 in. steel butt welded 70% 81% 6014%% T2%% 
to 6 in. steel lap welded. 68% 80% 48%% 7245 

Diameter, In. 

Be acta Ris Oe kad Reet ae ee Sees 3.45 2.19 5.69 3.16 
Dl, die hoes Were acd ecahginal's oe Boga Sidhe oes 5.10 3.23 8.42 4.68 
if Sieeas bes Ba aha swihefo400e2o ey aeitonene. 6.90 4.37 11.39 6.33 
1 ala ala va "oat sich Wide! phe teteiere Severe, eee 8.25 5.23 13.61 10.18 
OE fg ee a Te ee ee 11.10 7.03 18.32 10.18 
2S: west hehe ete beeen el estes 18.72 11.70 30.13 16.09 
DO se tecerb ate tered susaeeaca dete bees oi 24.48 15.30 39.40 21.04 
4 Walaa ed wale. bog hls aeneooeetarar we bowie ts 84.88 21.80 56.14 29.98 
S. Giese. woven Sartaune (eae 47.36 29.60 76.22 40.70 
GO eure wales eek Getter 61.44 38.40 98.88 52.80 

From New York stock the following discounts hold: 
Black Galvanized 
3% to 6 In. steel lap welded............. 61% 36% 
to 3 in. steel butt welded............ 64% 42° 


Malleable fittings, Class B and C, from New York stock 
nate at 30 and 56% from Hist price. Cast iron, standard sizes, 
Ge 


Bar Iron—Prices are as follows in cents per pound at 
the places named: 


May 19, One Month 
1916 Ago 
Pittsburgh, mill ............. 0.0.0.0 3.25 2.50 
Warehouse, New York.............0006 3.50 3.15 
Warehouse, Cleveland ............0..00. 3.25 3.25 
Warehouse, Chicago ...............c005 3.10 3.10 


ware Steel sells at $3.50 per 100 Ib. from warehouse, New 


Cold Drawn Steel Shafting—From warehouse to consumers 
requiring fair-size lots, the following quotations hold: 


May 19, 1916 One Month Ago 


New York ........... List price plus 20% List price plus 20% 
Cleveland ............ List price plus 20°, List price plus 20% 
Chicago ............ . List price plus10% List price plus 10% 


Swedish (Norway) Iron—This material per 100 lb. selis as 
follows f.o.b. places named: 


-—— New York —— 
Today One Year Ago 


$6.00 $3.75 @ 4.00 Cleveland... $6.30 Chicago... 


$5.00 
In colls an advance of 50c. is usually charged. ; 


Drill Rod—Discounts from list price In New York are as 
follows: Standard, 65%; extra, 60%; special, 55%. 

High Atpan Tool Steel containing from 10 to 18% tungsten 
sells as follows per pound in New York: 
Billets i. vice whew eee. $2.35 Bars: ois 00 bol win ewe $3.00 


METALS 


Miseellaneous Metals—tThe present quotations in cents per 
pound, with a comparison of practically a month and year 
ago, are as follows: 

c————_ New York ——— 


One ne 
may 19, Month Year 
1916 Ago Ago 
Co . electrolytic (carload lots) 30.50 30.00 19.00 
Tine ie ae sinh : ee ‘ 4a eeeie ack aie, tele : 49.00 60.00 89.50 
WCQ a ocis eee d 6b Se ha Ee RE eS 7.50 9.75 4.20 
SPGLlOM ria oes eed peeled Baw es 13.50 19.87% 14.00 
ST. LOUIS 
LGA (iio sic ec bs ieee eee 8 Ga Se wale 7.50 7.75 save 
Spel ter oe 5 6s 6s we wrse tsar ee a aera 13.37% 19.25 ae 


At the places named, the following prices in cents per 
pound prevall: 
ae ve York ——- 


ne One 

May 19, Month Year Cleve- Chi- 

1916 Ago Ago land cago 

Copper sheets, base..... 37.50 37.50 24.00 38.50 36.50 
Copper wire (carload 

LOCS) nie bees eoewtn cs 7.50 86.50 21.50 32.50 $7.00 

Brass rods, base........ 44.50 41.50 20.50 88.00 38.00 

Brass pipe, base........ 46.50 44.50 23.50 44.00 46.00 

Brass sheets ........... 44.50 40.50 20.50 38.00 38.00 
Solder % and % (case 

VOUS). 65 bg Ws soe eee sk 80.62% 37.87% 28.50 35.50 34.60 

Old Metals—The following are the dealers’ purchasing 


prices in cents per pound: 
r—New York—, -—Cleveland— 


ne ne 
May 19, Month May19, Month 
19 6 A 


16 Ago 191 go 

Copper, heavy and crucible... 25.00 24.50 26.00 25.00 
opper, heavy and wire...... 24.50 24.00 25.00 24.00 
Copper, Hght and bottoms.... 22.00 20.50 21.00 24.00 
ad, heavy . eee : 6.00 6.00 6.50 7.00 
MeOaG, (OR ois ee ee ee thas 5.50 5.50 5.50 6.00 
Brass, heavy ............0..- 14.50 14.50 20.00 20.00 
Brass, Tight: 246 cas sewn dewe'ca 12.50 12.00 13.50 13.00 
No. lyellow rod brassturnings 15.25 15.25 15.50 14.50 
PING 7 ooo eek. base wees x eae 12.00 13.00 15.00 16.00 


Monel Metal—The following are the prices in cents per 
pound for mill lengths 8 ft. and over: 


10,000 6,000 2,000 Less Than 
Lb. Lb. Lb, 500 Lb. 500 Lb. 
ofa Size ofaSize ofaSize ofaSize ofa Size 


Size, In. and Over and Over and Over and Over and Over 
Rounds—Squares 
to wy..... 35.50 36.00 36.50 37.00 38.00 
to ,..... 35.25 35.75 36.25 36.75 37.75 
to 1% eer 35.00 35.50 36.00 36.50 37.50 
148 to 2%..... 35.75 36.25 36.75 87.25 $8.25 
Rounds 
3 to 3yy..... 36.50 37.00 37.50 38.00 39.00 
Squares 
De. sacs So wie heat eticad 36.50 37.00 37.50 38.00 39.00 
Rounds 
3% to 3}8..... 36.25 36.75 87.25 37.75 38.75 
Squares 
37s to 3}%..... 36.25 36.75 37.25 $7.75 38.75 
Rounds—Syquares 
4 to él Dele ioe 37.00 37.50 38.00 38.50 39.50 
5 to 64$..... 38.00 38.50 39.00 39.50 40.50 
rete weectig cera whe ehoeaa 8.50 39.00 39.50 40.00 41.00 
Plate. ccc3 cess 36.50 37.00 37.50 38.00 39.00 


Flats not rolled wider than 6 in. or less than % in. thick. 
-auletenon bars 2c. per Ib. over corresponding size of round 

For cutting to any specified length not shorter than 1 ft. 
add lc. per Ib. 

The scrap allowance is 18c. per lb. delivered at works. 


Antimony—Chinese and Japanese brands are quoted in 
cents per pound for spot delivery, duty paid: 


May 19, 1916 One Month Ago 
New York ...............000e 35.00 45.00 
Cleveland ..............ccccee 50.00 @ 55.00 50.00 @ 55.00 
CHICK EO ey ok oii aes Bee ok ba ks 45.00 45.00 @ 50.00 
ae Bars from warehouse sell as follows in cents per 

May 19, 1916 One Month Ago 
New York .................00. 43.00 41.00 
Cleveland ...............0c005, 37.50 31.50 
CNICR RO: 5 bie see 3 oc ole bee 38.50 $7.25 


Babbitt Metai—Quotations are as follows in 


cents yer 
pound from warehouse at the places named: 


New York Cleveland Chicago 
Best Brade: os icein ce sck kak 60.0047 65.00 58.75 60.00 
Commercial .............. 30.00 @ 35.00 21.00 28.00 @ 30.00 


May 25, 1916 AMERICAN 


Sheeta—iIn New York from warehouse hot rolled 
16 o8 (large tots) ers) st Ib is 3¥e , cold rolled 14 of and 
heavier add lc. polished takes lc. per sq.ft. extra for 20-in. 
widths and under, over 20 in. 2c 


Zine Sheete—The following prices in cents per pound pre- 


Cepper 


vall. 

Carload lots, fob. mill. 20... 2450 
- In Caske . —Hroken Lots — 

(ene One 
Mavi, Month May 19, Month 

1914 Aku 1914 Axo 
New York ....... ....... 246409 26900 26450 26 50 
Cleveland Pe 26 00 27 00 7650 
Chicago on ou 24 30 2; 00 27.90 


SHOP St PPLIES 


Nete From warehouees at the 
ordera the fullowinm atnecaunt 


-- New York 


blices named, on fair alzed 
Imoade cd pe ted freorty beat 


ma Cleveland -—Chicagko—\ 


Gere tithe trtle|e 
Masts, Month May t9, Month May 19. Monch 
1914 Ay 1914 AKO 1316 Agu 
Hot preasedd 
Bylare : £140 $275 $2 00 $1 49 $325 $3.25 
Hot preased 
hevagon. 240 275 3900 > rar 25 325 
Cold pute bed 
square 240 = '0 24% 34996 3400 340 
cold pears hed 
hexagwert. 20 140 75 975 3250 3°70 
ie tenes! nutea well at the fuccowlnag discounts from Iset 
price 
May 24,9934 Mone Month Ago 
New York 2... ee ‘ 
C'evelanch | a, ot P € at pee 4 
Chicawo .. G6. 4 iP 


Carriage Relte From 


Warehouses at the nlices named the 
following discounts fromm 


diat price are in effe.e 

New Vork Clevetanol Chlheawo 

% by € tn Coie Le 4° a aan te ra Gas F 

Laryer and longer 3 4o lL’ 5h 
At thse rate the 


a oF 


Pet prices are as faliown 


Leneth -~- New York re Cleve and --.0 —-—-Chle age — 
In "4 yg " " hy % . ty 

1, . ‘ Th 7 ga 43 : §. Tt. 

: . ; . 4s ‘: 2 : 

=a ees 61 $212 g. 1 “2 §rte gray 46 $ret $495 

2 soe & - es = } 1 : oe "4p 1 aan 4 al 

ae 74 7 44 Gia ray} née 40% 24 1 st 4735 


Machine Bolts Fron. warehounes at named the 


the places 
following discounts beeen t 


Cwevelingd Chicawa 


New York 


M by @ tn asd emailer tot 60 amelie, Go and ba, 
PREP Atl toner isp tes 
lin ye eae ae Shands , 50 and Lay 


Al this rate the net prices per PO feriteaw 


Length c—New Yurk -- . teselan) my A-- Chie sno --4 
In e 'y 1 'y ) te “ ! 
P $959 rr gara $e aT PLea sew QZJurg Qi 74 779 
> “1 > 48 ode t4 Te yoy no? 17 fice 4 769 
3 a ae eae a 146 5 ee PD 
Thy POR -229--i ce re ore re rd 

Wreeghe Waeehere Fries woes ho-pace At the Diace@ nated 
the following Meta att pm ate Tye fea] freer, Liat frbuce 
New York $4 uo (levelvrnal Sa) Chicago $6 a0 
At this rate, the net Vroicen folToowasa 
Ptameter, In New Yorm Cheve'tind Chicwoa 
iy ote oo 7 | See ) en } 
i. Sisies ‘ : ; . } e oy 3 cel 
ore . 7 be » he “4a 
a oe ae Go 404 
ve P ns tea 7 cb 
GA cy hace aT Due Pte 
"1 7 ‘5 7 i 7 1 
4, , to" att 
+ ; ae. te nore 
T. 1, It, r eae , tf 3 
It, by. Pty : “i 3. 9 By oth 
TAY DNS. 1, 2 coy zou aes 
eo’, 24 £ oO 44 a4 


For Cant-lron WwWaeherea the bime price per Jeo tb ta am fol- 


lows 


New York $250 $2090 Chleawo $219 


Riveta The fi llewing quotations are allowed for fair niacd 
orders from Warehouse 


Cleveland 


Cleveland 


New York Chicawo 


Rtee} I and amailer ...... a fo ee 
Tinned 200 Sais . 4, 1" Bare, 
f Button heade 4%. Ww. Lin. dlameter by 2an to Sin rell as 
Ollows an ee Oe 
New York.... $5625 Cleveland. ... $385 Chie aro $y 0 
x Cone heads. mame mixes 
SW YOR B53. eal $285 Chleake a 
in For the fottow Ing mize fle eutras over the above prices 
; Cente por pio es aATe see fol) wo 
% to t%, in long. all dianmeterm  .............. $" oo 
: In dian inror ct en te bie iade te aa 
tM. diate er = FF Ease 
Tin long Moh aborte gr : es 
Neer than 4 oy, : : ‘ 
Pitted | than kepa — ; eth: og foot 
Countersunk hie ee. , sed &. “et . tem 
Nalle— Wr ¢ ma Po tembosr a th ome FT gt) §L je te arate 


oe are 
VAnized, 1 Mi Seal  Bemack fe ee, © Gans ae 


thorter, §2 54) These prices are to rea ee ab te aetees 
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livery is made at the mill's convenience. 
wire and cut nails sell as follows: 


—Wire——, —— cut —_, 


From warehouse 


One One 
may 19. Month Mayi19, Month 
; 1916 Ago 1916 Ago 
New York ......... ale Se ester eie seus $3.15 $2.90 $3.15 $2.70 
Cleveland so sda sat hs ear aa Rs, cgi tate ome, Se, al 3.05 2.95 2.95 2.85 
COUN CMI Gy Sie hb ene oo 2.85 2.70 2.85 2.70 
Cepper Riveta and Burs sel! at the following rate from 
Wwarchouse: 
-—————- Rl vets —_____._ ,~————. Burs —_—_, 
One One 
ad 19, Month Bay 19, Month 
1916 AKo 1916 AKo 
Cleveland, l.ist price Liat price List price List price 
Chicago List price List price List price List price 
New York 20% from Hst 20% from list List price List price 
MISCELLANEOUS 
Welding Matertal (Swedish)—lrices are as follows in 


cents per pound fob. New York: 


Welding Wire Cast-Iron Welding Rods 


M. db. fe Me. Ur: Metatns 10.00 % by 19 In. long...... - 22.00 
No. 4, yy and No. 10 paaad 1100 & by 12 In. lonw....... 26.00 
See ig tates, Gave Pelt 1250 M by 19 in. long. ..122. 2000 
NiO an a een 1350 % by 21 In. lonw...... . 20.00 
. NO Ne A ce aces chews 15.00 
Ways man Ree ee 1650 Vanadium Wire tn Coils or 
NG) BO tw he ean eens 17.50 Bticks 
ailatibusl Setatere:eeiniss Stetiearess ots 5.50 
Special Welding Steel x Nee ds ene ae 
Ss Rea S lS Era eee aie © vate ce 6 de 33 00 MS a iat rasta Mautew ete wa 
bag a eate Oa scien a eden hae eas 30 00 Ti, 8 ete os eoeeeee VQ200 
Scat lan chia aaancet Oh eet eo eethe Aon 248 00 ye and larwer........... 11.00 


Tia Plates—The following prices are In effect from ware- 
houses at the places named: 


r—New York— -— Cleveland — -— Chicago — 


One done one 
Bits May 19, Menth May 19, Month May 19, Month 
1916 Ako 1916 AKO 1916 Ao 
Coke tin plate, 14x29 
Loe Jb, Lae. SHoS5 gan $5 4n $5 40 $5.60 $5.59 
Joc tet blll. 640 6.15 00 ee) 2.70 5,65 
Tetne plate, 20x25 
Pine Net Coat- 
Wit Wet. dug 
Low Tb Zee wR $1N 5M BIN NA $919 $910 $5.90 $s 90 
Ie a4 m7 Jean 1 20 be wy 9.25 42 
I.N atl es yssa }2 39 11°90 11 80 11.40 11.49 
Tis 12 F200 p00 lo 10 1050 10.75 10.75 
La Sf) U4 y3 00 13.99 10450 po. 11 60 1160 
j.« Zl 20 32 50 13.59 | er) ) ar 12.50 12.50 
Ie Sb Se DAs 1425 340 13.0 13.75 13.75 
I ¢« Pig AW BS Se 1 10 14.50 14 50 14.75 34.75 
oa Se ee PL) 17 00 1575 15.75 15.85 15.55 
Ic 246 #40 «1% u0 bya 16.75 16.75 17.10 17.10 
Seamiens Drawn Tubing (trea Pipe Sises)—The base price 
per pound from warehouse ts as folluwa, 
New York Cleveland Chicago 
Bree ee ch SES: eds Ba ae 43.590 44.50 42.50 
Coa [°° BAe eee SD ihe ae Fh Pan ect Mask Be 44.00 44.50 43.50 
Kor immediate atock shipment the following quotations 
id. 
ae — ——Capper——————~ ee I Brags —_—_—_—, 
--New York 4 r—-New York ~ 
 dtye (Pte 
Mav io Year Cleve. Mavl’, Vear Cleve.- 
Telameter, In 1¢16 Anu Javtval 116 AKO lund 
%, o% ere WL) cane 44 50 afro 140 44.50 
3 Me i eee OD) we 44.0 46 60 150 4400 
3 eet ae te er 4400 4700 2 0 4400 
co tae le 4x40 M100 45 40 
" od saat aE) 47 0 nay ab on TO 40 50 
= 2 170 oe 0 40 v0 aut ab woe 40 CW 
‘ Weer) a ee) ob Oe oreere vee al ie 
Rar tn aS Gav sg 27 00 nde no) we 1a mn) one 
s ata ads 6200 3300 fa So oe ot SO00 OS an 


Cake—-The following are prices per net ton at ovens, Con- 
nelisville, wand cover the past four weeks, 


Apr. 29 Mav 6 May 3 May 2” 
Prom ot furnace $2 25 eet. d0 Slee 2 , eT $9 
Prompt foundry 345 37% 3.00 Gg d.do 3.008 3.75 


Cetten Waste—The following prices are In cents per pound: 
New York Cleveland Chienke : 
Lies PPO PP eos read Pee 13 50 


SS 2 : eye : 
eels ed miked od he ad i Se eee | i‘? ag 4 wl? tk 11.00 S.U00 al le uw 
Sel Soda aclin na follows per 190 Ib: 
Mie Werk. 6 nieiooeads $205 Cleveland o..... Bot dese See +. 2: 
Bhartaede PR «ouch ate Ps CCAR Coe ee eee eee is 


: 100 Ib. 
1) Selpher in 360-1b Bb) sells as follows per 
as ‘ Chicago.... $2. 


New York rey Cleveland.... $2.75 
llon: 
inseed Ol8—Thene prices are per ga 
e New York Cleveland Chicago 


rf uTé $uose 
ee ee 36 Py 
week . eM ai ety Be ee a eee ce 
Belled, it se le per gal hleher, 
Vhite and Hed Lead, In cents per pound, sell as follows: 
— Red —\ — -Whitte 
Dry In OW Dry and In Od 
BU vc In eee te See S 19.59 11.00 1659 
sae Pots a enuna 10.78 11.25 1075 
Te i ea, be gl ee acees 11.00 11.50 11 ne 
be) tao Sei. CADE: on stee ie ceess 12.50 12,50 12.50 
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New and Enlarged Shops 


If you are im need of machinery or supplies, the first thing to do is to consult the Buying 


Section. 


If you cannot find just what you want, send us particulars, and we will be 


glad to publish it free of cost, thus putting you in touch with reliable manufacturers. 


METAL WORHING 


NEW ENGLAND STATES 


Bids will be received by Bureau of Supplies and Accounts, 
Navy Dept., Washington, D. C., until June 6, for furnishing 
and delivering at Portsmouth, N. H., 18-In. turret lathe, 14> 
18-in. turret lathes, milling machine and 2-spindle drill 
presses. 


We have been advised that D. J. Sullivan, 660 Cottage St., 
New Bedford, Mass., will construct a garage at New Bedford. 
Estimated cost, $10,000. 


We have been advised that the Winter Bros. Co., manu- 
facturer of taps and dies, plans to construct a 1i-story, 40x 
125-ft. addition to its plant at Wrentham, Mass. 


Bids will be received until June 6 by Navy Department, 
Washington, D. C., for 2 drilling machines and 1 chucking 
outfit under Schedule 9633 for Newport, R. L 


Fire, May 9, damaged the foundry of the New London Ma- 
rine Iron orks at New London, Conn. Loss, $5,000. 


MIDDLE ATLANTIC STATES 


The wees Valley R.R. contemplates shops on the flats 
west of the Chemung River, Athens, N. Y. E. B. Ashby, New 
York, N. Y., Ch. Engr. 


The Simplex Seamless Tube Corporation, Buffalo, N. Y., 
recently meor poster by A. W. Sawyer, Charles A. Hamiin, 
and others, will construct a factory at Buffalo for the manu- 
facture of seamless tubes. 


A 2-stor sectors will be constructed at 102 Broadway. 
Buffalo, N. ¥.. by the Star Plating Works, manufacturer of 
copper plating. 


The Engie A#roplane and Motor Co., D. 8. Morea Bldg. 
Buffalo, N. Y., recently incorporated with $750,000 capital 
stock, by Albert J. Engel and O. J. Weimert, Buffalo, and M. 
Mauran, Niagara Falls, has absorbed the Coombs Aé&ro- 
plane Co., Inc., and taken over that company’s plant at Dew- 
pew, N. Y., a suburb of Buffalo. The new company will 
equip the plant for the manufacture of powerful and speed 

flying boats of the latest design and a#roplanes for spor 

pleasure and business purposes. 


The Crescent Tool Co., Foote Ave. and Harrison St., James- 
town, N. Y., is enlarging its plant. 


The Nathan Manufacturing Co., 101 Park Ave., New York. 
N. Y., manufacturer of patented injectors, has awarded the 
contract for the construction of a new plant at Flushing, 
N. Y. (Borough of Queens). Estimated cost, $500,000. 


Plans have been prepared by F. Grad, American National 
Bank Bldg., Newark, . J., for a $3-story addition to the 
geen. factory of John F. Schrink & Son, Emmet 8t., 

ark. stimated cost, $25,000. Noted May 4. 


Henry Gobert. Newark, N. J., plans to construct a 1-story 
prick Soy at 239-41 Central Ave., Newark, N. J. Estimated 
cost, . ‘ 


The Hyatt Roller Bearing Co. has awarded the contract 
for the construction of a 9-story reinforced-concrete factory 
sige ob0 and Middlesex St., Newark, N. J. Estimated cost, 


The Niles-Bement-Pond Co., Plainfield, N. J.. manufacturer 
of machinery, is having plans prepared by Harris & Rich- 
ard, Arch., Drexel Bldg., Philadelphia, Penn., for an addition 
to its plant. 

The Steel Car Forge Co., Ellwood City, Penn., a subsidiary 
or the Standard Steel Car Co., is building a new machine 
shop. 

The Kutztown Foundry and Machine Works, 1421 Chest- 
nut St., Philadelphia, Penn., will build an addition to its plant 
at Kutztown, Penn. 

The Evans Mould and Machine Co.. Uniontown, Penn., has 
awarded the contract for the construction of a new foundry. 

The Myerberg Lighting Co., 418 North Calvert St.. Balti- 
more, Md., will establish a factory for the manufacture of 
lighting fixtures. 


The contract has been awarded for the construction of a 
gwarage and repair shop at Brooklyn, Md., for William Smith. 
Bids will be received by Bureau of Supplies and Accounts, 


Navy Dept., Washington, D. C. until June 6, for furnishing 
and delivering 36-in. triple geared lathe at Washington. 


Isaac T. Mann, Washington, D. C., plans to construct a 3- 
story service plant. 


New- 


SOUTHERN STATES 

According to press reports a brick garage and machine 
shop will be constructed at Danville, Va., by J. C. Holmbe. 

The Carter Iron Manufacturing Co., Charleston, W. Va., 
Plans to construct a factory at Paden City, W. Va. 

The Universal Plow Co., Florence, Ala., plans to con- 
struct a foundry for the manufacture of malleable fron. 

Robert Burrows, Jr.. Johnson City, Tenn., is in the mar- 


eee for garage equipment, including alr compressors, tanks, 
e Cc. 


The Nicholson Furnace Co. plans to construct a factory at 
Loulsville, Ky., for the manufacture of furnaces. 


MIDDLE WEST 


Plans have been prepared for the construction of a 2- 
etory, 76x250-ft. garage for the Summit Auto Garage Co. at 
Akron, Ohio. Estimated cost, $30,000. 


Bids are being received by McLaughlin & Hulsken, Arch., 

610 Savings Bank Blidg., ee Ohio, for the construction of a 

attern shop at Bucyrus, Ohio, for the Carroll Foundry Co. 
stimated cost, $25,000. 


The United Steel Co. is constructing additions to its plant 
at Canton, Ohlo. Estimated cost, $1,500,000. 


We have been advised that the contract has been awarded 
for the construction of a factory for the American Tool Works 
at Cincinnati, Ohio. 


The W. S. Bidle Co., 1411 East 45th St., Cleveland, Ohio, 
has been granted a permit for the construction of an addition 
to its plant at Cleveland for the heat treating of steel. 


The Crucible Steel Forge Co. will build an addition to its 
plant on Carnegie Ave., eveland, Ohio. 


The contract has been awarded for the construction of an 
addition to the factory of the Cuyahoga Stamping Machine 
Co., East 152nd S8t., Cleveland, Ohio. Estimated cost, $5,000. 


Plans have been prepared for the construction of a 38- 
story addition to the garage of A. R. Davis Motor Co., at 
2020 Euclid Ave., Cleveland, Ohio. Estimated cost, $20,000. 


Plans are being prepared for the construction of a 1- 
story garage at Cleveland, Ohio, for the Balle Bros. Co. Esti- 
mated cost, $20,000. 


The National Lamp Works is constructin 
its plant at 1764 East 45th St., Cleveland, 
cost, $7,000. Noted May 11. 


The National Screw and Tack Co. will construct an ad- 
dition to its factory at 7300 Stanton Ave., Cleveland, Ohlo. 
Estimated cost, $16,000. 


Bids will be received until June 1 for the construction of 
a plant at the foot of West 65th St., Cleveland, Ohio, for the 
Northern Blower Co., 4515 Storer Ave., Cleveland. Estimated 
cost, $20,000. Noted May 11. 


The Park Drop and Forge Co., 730 East 79th St., Cleveland, 
Ohio, has awarded the contract for the construction of an ad- 
dition to its factory at Cleveland. 


The contract has been awarded for the construction of a 
2-story, 60x10-ft. factory at Cleveland, Ohio, for the West 
Steel Castings Co., 805 East 70th St., Cleveland. Noted May 18. 


The contract has been awarded for the construction of a 
cat Al factory on East 40th St., Cleveland, Ohio, for War- 
wick Bros., manufacturer of jJapanning and enameling. 


The H. J. Harrold Tool Co. ts constructing a 40-126-ft. ad- 
dition to its plant at Columbiana, Ohio. oted Jan. 27. 


The contract has been awarded for the construction of 
hope at Columbus, Ohio, for the Hocking Valley Railway 
oO. 


The Moore-Eastwood Manufacturing Co., Dayton, Ohio, is 
equipping a plant at Dayton for the manufacture of gages, 
dies, tools, fixtures, etc. 


The Kressler Auto Co. plans to construct a 2-story, 100x 
200-ft. addition to its plant at Fostoria, Ohio. 


The Crown Pipe and Foundry Co. its constructing an ad- 
dition to its foundry and machine shop at Jackson, Ohio. 


The contract has been awarded for the construction of a 
3-story, 50x200-ft. garage for J. H. Biattenber M. D., 128 
south Union St., Lima, Ohfo. Estimated cost, $25,000. Noted 

ay e 


Gino: Lima-Overland Co. is constructing a factory at Lima, 
oO. 


Steiner Bros., manufacturer of tools, jigs, fixtures, special 
wee chinely, etc., is enlarging its plant at Lima, Ohio. oted 
ov. 


The Humphreys Manufacturing Co., manufacturer of pumps 
and plumbers’ supplies, plans to construct an addition to its 
plant at Mansfleld, Ohio. Estimated cost, $5,000. 


The Idea Wheel Co., manufacturer of a patent spring auto 
wheel, has increased its capital from $50.000 to $150,000, and 
plans to construct a plant at Massillon, Ohio. 


Fire, May 10, destroyed the plant of the Spicer Manu- 
facturing Co., foundry and machine works, at New Philadel- 
phia, Ohio. Loss, $30,000. 


The Buckeye Incubator Co. will construct an addition to 
its plant at Springfield, Ohio. 


The Robbins & Myers Co., manufacturer of electric motors, 
generators and fans, has awarded the contract for the con- 
struction of the second unit to its plant at Springfield, Ohlo. 


The contract has been awarded for the construction of a 
1-story, 50x140-ft. garage at Toledo, Ohio, for Harry G. Hame 
mond, 422 West Bancroft St., Toledo. Estimated cost, $10,000. 


an addition to 
hio. Estimated 


May 25, 1916 


The Hobart Manufacturing Co. manufacturer of electric 
coffee mills and meat choppera, is constructing a 3-story, 60x 
115-ft addition to its plant at Troy, Ohio. 


The Standard Car Construction Co plans to construct a 
plant at Warren, Ohio. Eatimated cost. $1,000,000. 


The National Car Coupler Co Ia constructing an addition 
to its plant at Attica, Ind. Estimated coat, $190.000. Noted 
Mar 23 and Apr. 27. 


The A-B Btove Co. la constructing an addition to its foun- 
Gry at Battle Creck, Mich 


We have been advised that the contract has been awarded 
for the construction of a factors at Hattle Creek, Mich. for 
the Rich Twiat frill Co, Chicago HIL Estimated cost, $45,000. 
Noted May 6 and 11. 


The United Steel and Wire Co is conatructing an addition 
to its plant on Hurchard St. Hattle Creek. Mich. 


Rids are being received by mith. Hinchman & OGryNa 
Arch. 730 Washington Arcade, Detroit. Mich. for the con- 
struction of a factory for the Hygeia Filter Co. at Ham- 
tramck, Mich 


Work will soon be started on the construction of a fac- 
ory at Reard and Green Ave.. Detroit, Mich. for the Ireland 
& Matthews Manufacturing Co. manufacturer of sheet-meta!l 
goods, 61-79 Iron Bt. Detroit. 


The Michigan Steel Boat Ca is constructing a 4-story 
factory at Detroit. Mich. 


Plans have been Braperes for the construction of a factory 
at Detroit, Mich, for t Saxon Motor Co. 


The Trippensee Manufacturing Co.. 2679 Fast Grand Blvd, 
Tetroit, ich, manufacturer of automobile bodies, plans 
to construct an addition to its plant at Detroit. 


The contract has been awarded for the construction of a 
2-story, 100x15%-ft garage and factory at Detroit, Mich. for 
A. Wegner & Bon Co. Estimated cost, §50,000. Noted Feb. 17. 


The Superior Vencer and Cooperage Co will rebuild its 
mill at Escanaba, Mich, which was destroyed by fire 


The Argo Motor (o contemplates purchasing a site on 
hea Ave... Jackson, Mich. and plans tu construct a 
ant 


The Reo Motor Car Co is conatructin a l-atory, 950128-ft. 
addition to Its heat treating factory at neing, Mich. 


The L. O. Gordon Manufacturing Co, manufacturer of cam 
shafts and other motor specialities, will establish a factory 
at Muskegon, Mich 


The Kawneer Manufacturing Co. manufacturer of metal 
architectural apecialties, plana to conatruct an addition to 
its plant at Noes Mich 


The Antt-Friction Lubricant Co. recently organised, will 
construct a factory at St Joseph, Mich 


The Peters Rroe Manufacturing Co. manufacturer of 
ae machines and tapping chue ka, will bulld an addition 
to ita factory at Alwonqguin, ih Eeetimnated cost, §15.000, 


Plans have heen prepared for the conateruction of a factory 
aC Aurora, Pll. for the Aurora Metal Cabinet Works. 


The contract haa heen awarded for the conatruction of a 
BOx tuft. addition to the plant of the Chicago Hearing Metal 
Co. 43rd and Western Ave, Chicago, TD) Nuoted May 2S, 

The Cole Manufacturing Co. manufacturer of atoven, 2218 
Routh Wenrntern Ave, Chic ame, JL hae aWwardedl the contract 
for the construction of wm ds atory factory at T4746 Broam Ave. 
Chicago, Reetimated cont, ; reer Noted Mars ]« 


The Findeiaen &@ Kropf Manufacturing Co. manufacturer 
(f carburetora will build @ 2oabho-ft. foundry at 2519 West 
aU SO, Chicago, HL 

The contract has been awarded for the conetruction of an 
‘dition to the ammenr tise pleoutoon Mo chigan St Chicago, 
ve ae the Ford Motur (‘o  Eatimated cost, $109,000 Noted 

me) 

' The Indenensle nt Can Co, Kinzie and Word St, Chieango, 
YY, will Ceorimtyprys & a Z-mtersy. 2.xrtis £e factory at $62 North 


Wood St. ch fawo, Fi batimated coat, Sle oun 

Hite Bre lelng received ty Jobn Abjme hliwer & Bon, Arch, 
yt Ws at W wast. meteor CF *hRe. weer, FD) foor the ceofant rye fon 
7 A leatory wariee at 24L Neeeh Cusifernty Ave Oho cae, 
vr OWE Ph Keoetene, 2710 lowa pt. Hatimated coat, $l en, 


Noted Mua y ys 


Li The Atnerican Wire Fence Co te remodeling tte factory at 
berty ville, DL, and with anestall new equtprnent 

al The J. 0. Case Tehresh ne Machine Co will construct an ad- 
tion to its plant at Breorta, dal 

" Itans have been Prepared for the conatrurction of a pliant at 
eoria, Mi. for the Ke vm tone Bteel at.d Wire Co Fiatinated 

cont, SLitte one Note May 4 

! The eontract has heen awarded fr the construction of a 

La at Nerth Caro, Hb ¢Caire pomt offl.e), for the T.oneer 
ole and Shaft Co 

wi The Kankakee Universal Welling Co. manufacturer of 
re wheeln for AvUtoriect lem woll reconatreaect Jta fastors at 


le Anne. IN. whieh wae recently destroyed by fire with @ 
O88 Of $100 G00. 


The : ans ; 
pleton, ren Wire Worka ie conatructing a factory at Ap 


Plans are being reparedyd for the conatenetion of additions 


ae the Plant of the “sarharke Mloewe Manrufe *urange Oo, ve, ENS 
Aacturer of Wir dridim ath eta mew at Bletoft, Wis brite 
lated Cost, $400 Prey, c Hi Maus he. dr . in Tit es Notect Mins 11. 

Four Wheel Drive Automotile Co plana to construct 


e 
a 90x17 ft. addition to itn factors at Clintens de, Wis 


The Nelson Manufacturing Co. marufacturer of tank heats 


era, plana : ee : t terre 
feld, Win to Construct an adaition to tte factory at | 


mat Davidson Manufacturing Ca mantfactyrer of niito- 
atte devisuns ame art here ate for fore aurrters will equip @ 


Plant at GIS Will aren xe . Madeaenm Was. 
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The Allis-Chalmers Manufacturing Co., manufacturer of 
Cngines and heavy machinery, plans to construct an addi- 
tion to Its plant at Milwaukee, Wis. 


Hugo Deuster will contract & garage at 5th and Prairie 
8t.. Milwaukee, Wis. Estimated cost, $36,000. 


The Universal Foundry Co. is constructing a found at 
Oshkosh, Wis. Robert Ziebell !s Pres. . ed 


The Warning Sheet Metal Co. has awarded the contract 
for the construction of a 2-story addition to its plant at 
Ceape and State 8t., Oshkosh, Wis. Noted Dec. 23. 


The Gorton Fence Co, manufacturer of wire fence, con- 
templates constructing a factory at Racine, Wis, George 
Gorton, 1165 13th 8t., cine, interested. 


Rids are being recelved by Chandler & Park, Arch. 400 
Main St.. Racine, Wis. for the construction of a l-story, 65x 
220-ft factory at Racine for Perfex Radiator Co., 15th St. 
Estimated cost, $12,000. 


Preliminary plana have been prepared for the construc: 
tlon of a plant at Supertor, Wis. for John G. Baradale, 618 
Tower Ave. Superior, manufacturer of motor trucks. ti- 
mated cost, $50,000. 


WEST OF THE MISSISSIPPI 


The contract has been awarded for the construction of a 
300x900-ft. locomotive shop at Burlln ton, Iowa, for the Chi- 
cago, Burlington & Quincy R.R. atimated vet $760,000, 
T. FE. Calvert, 847 West Jackson Blvd., Chicago, Jil., is Ch. 
Engr. Noted May 11. 

Ford Motor Co, Detroit. Mich. plans to construct a Plant 
nF tala i Minn. Estimated cost between $500.000 and $1,000,- 
00. 


The Rerg Bros. Manufacturing Co., manufacturer of sheet 
iron specialties, pens to construct an addition to its factory 
at 2924-27 27th St. Minneapolis, Minn. 

The Redell Motor Car Co., Joplin, Mo. recently incorpor- 
ated with $12.000 capital stock. plans to equip a repair and 
machine shop in connection with a garage. A. T. Blackwell, 
Joplin, interested. 

The Ford Motor Co. aiane to construct a factory at Oak 
and McGee 8t.. Kansas City Mo. 

J. Goldberg & Son plans to construct a 115x150-ft. addi- 
tion to its ateel plant at Independence and Winchester Ave., 
Kansas City, Mo. 

A pliant for the manufacture of lawn mowers will be 
equipped by the Leidecker Lawn Mower Co., Muskogee, Okla. 
about $14.000 worth of machinery will be required. 


WESTERN STATES 


Rida will be received ys a Bureau of Supplies and Accounts, 
Navy Dept. Washington, D. C.. until June 20, for earns hing 
and delivering one 40 ton traveling crane at Puget Soun 
Navy Yard, remerton, Wash. 

Ride will be recelved until June 13 by Navy Department. 
Washington. D.C, for 3 precision lathes, and 1 bolt threading 
machine unster Schedule 9625, and 1 planer and matcher under 
Schedule 9624 for Puget Sound Navy Yard, Bremerton, Wash. 


Leach Bros will build a tI-story foundry at 2926 Ist 
Ave, Seattle. Wash. and will install new equipment. 

BR. Lewin, State Engr... Salem, Ore., in advocating the con- 
struction of a nitrate plant at Bonneville, Ore. on the Co- 
lumbua River, for the manufacture of eapicevee in time of 
war and fertillzera in times of peace. F. Harza, Engr., 
Portland, Ore, is Interested. ‘3 

etor Ship Conatruction Co, will construct ai ship- 
iaiie ree at Portland, Ore. M. A. Reed, Portland, Ore., is 
Interested, j : . p 
ntract has been awarded for the construction of a 
ee Hed Union Ave. and Weidler 8t, Portland, Orce., for 
N Nelson, 

The Northweat Steel Co. plans to conatruct @ J-story nad- 
Afton to its plant on Sheridan &t.. Portland, re. Esti- 
fics ie mera F. Felchin. Arch., for the 

> bel repared by R. F. Felchin, rch.,. for 
PR Mir aes of Soe rAue and machine ahep on J St, Fresno, 
Cal.f. for © BR Shaver. Fatimated coat, i ‘ 

n Products Co. La Grande, . has pur- 
Pea Se ian St and lst Ave, Oakland, Calif.. and 
will conatruct a branch plant, 

J Cnraon plana to construct a reinforced-concrete gar- 
age at Quincy, Calif, 

The Pinal Dome Ol and Refining Co. has purchased a alte 
on Flaat Jat St. Santa Ana, Calif, and plains to construct @ 
karage and machine shop. 

Kliet EO Bradley. Freano, Calif. representing the Stude- 
baker Motor Car Co, plins to establish a garage and ma- 
chine shep at Visalia, Calif. 


CANADA 


: , : itd tts plant 
e General Car and Machinery Co willl rebu ‘ 
at Lannea Qhue. which was recently destroyed by fire 
with a loss of $20 00 

Ho Meorscan & Co. 14 Reaver Hall HL Montreal, Que, willl 

construct a «arawe at Montreal, kiatimated cost, $10,000, 
. i been granted a per- 
. Amertean Radiator Co, Ltd. har 
ae the coratruction of an addition to its plant at Brant- 
furd, cont Eixtimated coat, $s .e0n, 

The White Sewing Machine Co. Cleveland, Ohlo, has pur- 
chased the plant of the Rayvmend Sewing Machine Co. a 
(peie Iph. fer t, and plans to enlarge and equip plant. Estimate 
ale kee f j 1 bollers, 

nard & Sone. mantfacturer of engines and b 
Sian ah ee a 7Ox74-ft. addition to tts fncetory at Len- 
dun, cine : Rsk 

The Burrows Refining Co, 629% Ween ate ae 

, : ructten a) 
me hatiuwe plans prepared for the oe 
ae eel peanine plant at Gttawa, Estimated cost, $30,000, 
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The Dominion Stove and Foundry Co. plans to construct an 
addition to its plant at Penetanguishene, Ont., and is in the 
market for equipment. 

The Electrical Fttings and Foundry Co., Ltd., Preston, 
Ont., will install new equipment at plant at Preston. 


The Metal Shingle and Siding Co., Preston, Ont. is in the 
market for equipment for plant at Preston. 


Fire, May 11 destroyed the plant of the Lampman Pump 
Works, Peel St., Simcoe, Ont. 
The McClary Manufacturing Co. manufacturer of stoves, 
lans to Construct an addition to its plant at 177 King St., W., 
oronto, Ont. 


Work will soon be started on the construction of a factory 
at Toronto, Ont., for the Martin Pump and Machine Co., 43 
Davies Ave., Toronto. Estimated cost, $15,000. 


The Breen Motor Co. will construct a 50x116-ft. garage on 
Broadway, Winnipeg, Man. Estimated cost, $15,000. - 

The Canadian Western Steel Co. has taken over the plant 
of the Redcliffe Rolling Mills at Redcliffe, Alta, and will con- 
struct and addition to same. Estimated cost, $15,000. The 
Pet tr he is in the market for machinery estimated to cost, 


GENERAL MANUFACTURING 


NEW ENGLAND STATES 


The E. F. Bell Shoe Co. plans to enlarge its plant at Bow 
and Rantoul St., Beverly, ass, 


Plans are being prepared by Jencks & Ballon, Arch., Provi- 
dence, R. I., for the construction of a 1-story, 60x100-ft. and 
two l-story, 19x95-ft. additions to the plant of the Con- 
prock Cheney & Co., manufacturer of ivory goods, at Ivoryton, 

onn. 


MIDDLE ATLANTIC STATES 


An addition will be built to the plant of the C. M. Bott 
Furniture Co., 170 Leslie St., Buffalo, N. Y. 


The Buffalo Weaving and Belting Co., Chandler St., Buf- 
falo, N. Y., manufacturer of cotton webbing and rubber and 
cotton belting, will build an addition to its plant. 


E. S. Ward @& Co, 418 Frelinghuysen Ave. and Hugh 
Smith Co., 210 Central Ave., Newark, N. J., have been con- 
solidated into the General Leather Co. and will construct a 
lant on Frelinghuysen Ave. for the manufacture of automo- 
ile, carriage and furniture leather. 


The contract has been awarded for the construction of an 
addition to the plant of the Maltbie Chemical Co., High S8t., 
Newark, N. J. stimated cost, $25,000. 


The Betany Worsted Mills, Passaic, N. J.. plans to con- 
atruct a plant at Wallington, N. J 

Fire, May 8, destroyed part of the plant of the Barbour 
Flax Spinning Co. Paterson, N. J., manufacturer of threads, 
twines, etc. oss, $50,000. 


The Gaede Silk Dyeing Co., Paterson, N. J., plans to en- 
large its plant. 


The portion of the plant of the Delion Tire and Rubber 
Co., Trenton, N. J., recently destroyed by fire with a loss of 
$20,000, will be rebuilt. 


Plans are being prepared for a 2-story addition to the 
plant of Charles P. Cochrane Co., Philadelphia, Penn., man- 
ufacturer of carpets. 


The Lee Tire and Rubber Co., Pittsburgh, Penn., plans to 
construct a new plant. 


SOUTHERN STATES 


The Libby Owens Co., Charleston, W. Va., has awarded 
the contract for the construction of a glass plant at Kanawha 
City, W. Va. 

The contract has been awarded for the construction of a 
factory for the J and D. Tire and Rubber Co., Charlotte, N. 
Cc. Estimated cost, $500,000. C. C. Coddington, Charlotte, 
interested. Noted Apr. 27. 


The High Point Hosiery Mills, High Point, N. C., plans to 
enlarge its plant. Estimated cost, $30,000. 


The Kelly Button Mills, Klinton, N. C., plans to construct 
an addition to its plant for the manufacture of hosiery. Esti- 
mated cost, $100,000. 


S. B. and K. S. Tanner and associates, Rutherfordton, N. C., 
plan to construct a spinning mill at Rutherfordton. 


The T. A. and A. Manufacturing Co., Fayetteville, Tenn., 
recently organized, plans to establish _a plant for the manu- 
facture of sanitary well buckets. E. Taylor, Fayette- 
ville, interested. 


The Ohio Falls Dye and Finishing Works, 719 East Madi- 
son St., Louisville, Ky., plans to construct an addition to its 
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MIDDLE WEST 


The Miller Rubber Co. is constructing a factory at Akron, 
Ohio. Estimated cost, $90,00. Noted Dec. 30 and May 11 


The Buckeye Ribbon and Carbon Co., 311 St. and Clair 
Ave., Cleveland, Ohio, plans to construct a factory at East 
65th and Spencer Ave., Cleveland. Estimated cost, $25,000. 
James Donovan is Pres. 

The contract has been awarded for the construction of a 
factory on West 116th St., Cleveland, Ohio, for Henry 
Lindsley, manufacturer of paper fiber, 1866 West 70th 8t., 
Cleveland. Estimated cost, $9,00. Noted Jan. 20. 


Bids are being received by Forest City Engineering Co., 


Engr., 512 Hippodrome Bldg., Cleveland, Ohio, for the con- 

struction of a factory at Cleveland for the National Artificial 

Sth coe 735 Central Ave. Estimated cost, $300,000. Noted 
ay 18. 


Work will soon be started on the construction ofa fact 
at East Norwood, Ohio (Cincinnati post office), for the Nort 
Western Chemical Co. 


The Emery Candle Co. ‘plans to construct an addition to 
its plant at Ivorydale, hio (Cincinnati post office). 


The Kelly Springfield Tire Co., Akron, Ohio, will construct 
additions to its plant at Wooster, Ohio. 


The Schacht Rubber Co. plans to construct a 2-story ad- 
dition to its factory at Huntington, Ind. 

The American Leather Products Co. has been granted a 
permit for the construction of a factory at 22nd and Mont- 
calm St., Indianapolis, Ind. 


Fire, May 8, damaged the plant of the Cadillac Chemical Co. 
at Cadillac, Mich. Loss between $50.00 and $100,000. 


The contract has been awarded for the construction ofa 

peckine plane at Elgin, Ill, for the Kerber Packing Co. 
stimated cost, $150,000. Noted Apr. 13. 

Preliminary plans are being prepared for the construction 
of an addition to the plant of the Combined Locks Paper Co., 
Appleton, Wis. 

The Federal Rubber Manufacturing Co. plans to construct 
3 factory buildings at Cudahy, Wis. 

The John Hoberg Paper Co. will construct a 75x175-ft. ad- 
dition to its plant at Green Bay, Wis. 

Plans have been prepared for the construction of an addi- 
tion to the plant of the Cudahy Packing Co., at Springfield, II. 
Estimated cost, $13,000. 


WEST OF THE MISSISSIPPI 


W. F. Schnuckle plans to enlarge his broom factory at 
Duluth, Minn. 

The Hastings Commercial Club Is interested in_the con- 
pal ae a noon canning factory at Hastings, Minn. Estimated 
cost, ; : 


Plans are being prepared by J. C. Sunderland, Arch., for 
the construction of a 9-story factory for the H. D. Lee Mer- 
cantile Co. at Kansas City, Mo. Noted Sept. 30. 


G. W. and R. P. Hart plan to construct a canning plant 
and cotton gin at Arkadelphia, Ark. 


The Rogers Handle Co., Paragould, Ark., plans to con- 
struct a factory at Jonesboro, Ark. 


The Creechville Farmers Gin Co. plans to install new ma- 
chinery at its cotton gin at Creechville, Tex. 


The contract has been awarded for the construction of a 
cotton gin at Ringling, Okla., for J. C. Palmer, Orr, Okla. 
Estimated cost, $12,000. Noted Apr. 20. 


B. L. Fields and associates plan to construct a canning 
factory at Temple, Tex. 


The Tynan Gin Co. plans to construct a cotton gin at 
Tynan, Tex. Estimated cost, $12,000. 


WESTERN STATES 


The Pacific Western Chemical Co., San Francisco, 
plans to construct a plant at Medford, Ore. 


The American Sugar Beet Co. plans to enlarge and im- 


Calif, 


prove its plant at Oxnard, Calif. Estimated cost, $100,000. 
CANADA 
The Columbus Rubber Co.. 146 Iberville, St.. Maison- 


neuve, Que., will construct an addition to its plant at Maison- 
neuve. Estimated cost, $20,000. 


The Wayagamack Pulp and Paper Co, Ltd., will construct 
STi oo to its plant at Three Rivers, Que. Estimated cost, 


Work will soon be started on the construction of a chem- 
ical plant at Merritton, Ont., for the Riordan Pulp and Paper 
Co. Estimated cost, $35,000. 

The Solid Leather Co. plans to construct an addition to its 
plant at Preston, Ont. Estimated cost, $25,000. 

Plans have been preva for the construction of an ad- 
dition to the plant of the Wayagamack Pulp and Paper Co. 


plant and install new machinery. J. J. Brown, Mer. at Three Rivers, Ont. 
IUUrtgusndenenneanevueni1Cescusouornegnnngv4suneCso4ceagoneausa4uun40stsgenduaennQvas0Can4TveeggennQnecstv bea ceagssCcuttestassaonnnssotcenennesnsantusa4iuvonnaneaventGenesoonn4QQrEOUCCesusn4nG4sGQCAUCocqOuNNONCtdQOUqUagONONOGUtSEONENENNUODOGUENELGQSQNDEUUALOCNEEOONCOUOOOONUNCNGQGQOCOONNONGUNCQEOCOENNONNSTOUUOCOTEItRgg 
= 
= 
Classified Advertising 
3 The Classthed Advertising section appears on pages 162, 163, 164, of this tssue and Fl 
: will in future appear in the same relative position in the paper. = 
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Red Cut Superior 


_ HIGH SPEED STEEL 
& | ( / \S | = 


You have thought of many qualities you would like to have in High Speed Steel Tools— 41 
* such as cutting edges with long life, freedom from brittleness, great reserve 
strength and toughness to resist shocks and strains, tools that would not require special 

t treatment, tools that would take deep roughing cuts or fine smooth finishing cuts, and 
in addition, could be worked at higher speeds than you ever dreamed of. All these virtues 
and many more are contained in $ "a First Quality High Speed Steel. , 
Furnished in Annealed Bar Stock, Discs, and Treated Tool Holder Bits. | 

Send far foldes Are your tools made of Red Gut ? 


VANADIUM-ALLOYS STEEL CO. 


| - P ittsburgh, P enna. Works at Latrobe, Pa. 
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3,000 In Constant Use 


In oe Production of Fire Arms and Similar Work 


AUTOMATIC 


With Receding Table 


O.: 


316 N Third Se 


& Bolthoff Manufacturing & Supply Co, Denver For Seattle, Wash.: 
rete al, Winnipeg, Vancouver 


P. & W. 


MILLER 


Has been developed to meet the 
need for a manufacturing tool, auto- 
matic in operation and_ better 
adapted to the diversified re- 
quirements of milling work, than 
has heretofore been available. 


The value of this machine with its 
many new features is best empha- 
sized by the unusually satisfactory 
performance of over 3,000 ma- 
chines that are at present in con- 
stant use. 


Automatic Features 


The table is provided with power 
rapid traverse in either direction 
automatically controlled. The 
table receding feature described 
below also operates automatically. 
In operation, the work approaches 
the cutter on the forward rapid 
traverse and when the cutter is 
about to engage the work, the reg- 
ular feed is automatically thrown 
into operation. After the milling 
operation has been performed, the return rapid 
traverse is automatically engaged and the table 
quickly returned to its original position for re- 
loading. 


6 to 8 Machines Operated 
by One Man 


Automatic features reduce non-working time of 
machine toa minimum. With usual hand oper- 
ations eliminated, machines are handled by oper- 
ator without physical exertion. Practically all 
operator has to do is to supply machine with 
work. One man can take care of from 6 to 8 
machines, depending on character of work. 


12-in. Automatic Milling Machine 


Receding Table 


A new and highly important feature on this type 
of machine is the receding table. This feature 
permits the work to clear the cutter on the return 
stroke and therefore prevents marring of the 
finished surface. After the millmg operation has 
been performed the table recedes a sufficient 
amount for the work to clear the cutter. As the 
table approaches the end of the return stroke, it 


is automatically elevated to its former position. 


Write for Circular 


We shall be pleased to mail you a copy of our new 
circular illustrating this machine and describing 
its important features. 


P Read the story of the Automatic Miller in the editorial columns of this issue. 


Pratt & Whitney Co. 


Works: Hartford, Conn. 


SALES OFFICES AND AGENCIES:—New York: 111 Broadway. Boston: 93-05 Oliver St. Philadelphia: 405 N21 
Kerr Machinery Bldg. 


730 Supenor Ave. Cincinnatl: 


$36 W. Fourth St. 
Birmingham, Ala.: 


2015 First Ave. 


Detroit: 
San Francisco: 


IG to IS Fremont St. 
Halhidie Machinery Co 


Chicago: W. Washington Blvd. and N. Jefferson St. Se. 
For Colorado, Utah yoming and New Mexico: 
For Canada: 


st St. Pittsburgh: Frick Bldg. Cleveland, 


Louis: 
Hendrie 


Pratt & Whitney Co. of Canada, Ltd, Dundas, 


Cortespoadence co mechanical subjects solicited and paid for. Name and eddrem 
inust always be given—sot necemarily for publication. Subscribers can have 
eGdress changed at will. Give old and new addresses. Subscription price 
@4 per year, bustage prepaid, to any postoffice tm United States, United 
Sates possemsions and Mexico; $5.80 to Canada: $7 tp all foreign 
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DROP FORGING THE RUSSIAN CRUCIFORM BAYONET gas HANDY TOOL STAND 


oe] 
By John H. Van Deventer AMERICAN MACHINIST, Vol. 44 
Very little has been published relative to the forging 
of alloy ateels under the drop haniner, In thie arthele 
the production of a Beusstan bayonet forxwine Crotty @ 


high-carbon chrome nic ael-omanKcaneres alloy ateel ie de- MAKING 3-IN RUSSIAN SHRAPNEL IN A PUMP SHOP 941 
scribed in detail from shearing the ruusgh bars tu Hy Ethan Viall 
pickling the Anished NET ites MACHINIST, Vol 44 In thin article is shown what a first-class American 


blant can do in fitting up for work somewhat out of its 

rexular line of manufacture. The machines and tools 

uURed were nearly ull a eth thot Elen for 

eevee P a Bhell manufacture, and with the a Vantage of not hav- 

FINDING THE FINANCIAL BASIS OF BHPECIAL TOOLS gas ink to make the best of a lot of made-over machines 
By Dexter & Kimball luat motion was almost entirely eliminated. 


The facts that s rectal tools are usually made for x ape. AMERICAN MACHINIST, Vol. 44 
cific Durposee and are in Keneral athort-lived nes emaltate 
special conalderation In the method of defr ‘vite Cheifr 


coet There are Certain prints ples KoOovernirng the eco. 
Domical use of such iment erta that are not alwaye BROACHING SPECIAL SLOTS IN TURBINE DRUMS @2e@ 


fully understood. In this article the problem is reduced Hy H. B. McDermid AMERICAN MACHINIST, Vol. 44 
to a simple basis. 
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BOME RECENT DEVELOPMENTS IN TOOL-S8TEEL 


ADJUSTABLE SNAP GAGE oan e ee yee 4 861 
By M. 8H RICAN “HIN ° y KR. Pollako 

7 mas 4 APES AN MACHINIST NGA Very little ovpecmental evidence has been published 

on the durability of high-speed steel tools In taking 

extremely fine or finishing cuts. The experiments de- 


CE & > wate scribed in this paper, from which some general deduc- 
EXPERIENC BOWITH SHOP SIGN Aton oa3 flies have been made, were made in an ordinary lathe 
By HV. Halght AMEHICAN MACHINIST, Vol 44 under conditions Identical to those prevailing In the 
workshop. AMERICAN MACHINIST, VoL 44 
TURRET-LATHE FIXTURES FOR TEXTILE-MACHINE: 

DETAII.S one CAM RELEASE FOR SPRING PLUNGER 953 

By Robert Mawson By W. Burr Bennett 
Fixtures ON BWh'ch these two Nata pages nre tneacd are AMERICAN MACHINIST, Vol. 44 


simple in Conetryctton, but are breeds tee poartm mee ore 
ately and Paprd.y In (wo of ther. an eUDvundwiug artor 
is used to Jur ale and hei the pievem mer rey 
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Lecomotive Superheater Flue-Teating Machine—The 
Story of the Kerry Haskets--Combination of a Press 
aro} a Subpress -Felt Pollahing Wheel—Safety Riveting 


RUSSIAN TRADE AFTER THE Ware oes Dies Hivdraulte ecole Mandrel for 4.5-In. Shella— 
By R. Martens AMERICAN MACHINIST. Vol 64 eed in the l’attern Shop—New York Preparedness 
: "nracde. 


AUTOMATIC: MANUFACTURING LLER WITH RE- 
CEDING TAKL A: Pi Meyer i 927 DISCUSSION OF PREVIOUS QUESTION 867 
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to gun manufact: cy ke eae eee A MSE eae Oy. ropes te Standardize Machine Tooln Sizes of Tap 
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perience Preparing for Manufacturing Munitions in 
the [( S  Some of the Troubles of a Smali-Shop Fore- 


‘ Side Shield) for Emery Wheels—Device to Hold 
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A Non-partisan Appeal to the Nation 


THE WHITE HOUSE 
Washington 

April 21, 1916. 
To the Business Men of America: 

I bespeak your cordial cooperation in the patriotic service under- 
taken by the engineers and chemists of this country under the direction 
of the Industrial Preparedness Committee of the Naval Consulting Board 
of the United States. 


The confidential industrial inventory you are asked to supply is 
intended for the exclusive benefit of the War and Navy Departments, 
and will be used in organizing the industrial resources for the public 
service in national defense. 


At my request, the American Society of Civil Engineers, the Amer- 
ican Institute of Mining Engineers, the American Society of Mechanical 
Engineers, the American Institute of Electrical Engineers and the Amer- 
ican Chemical Society are gratuitously assisting the Naval Consulting 
Board in the work of collecting this data, and I confidently ask your 
earnest support in the interest of the people and government of the 


United States. 
Chet fate Gm Yao , = 


COMMITTEE ON INDUSTRIAL PREPAREDNESS 
OF 
NAVAL CONSULTING BOARD OF THE UNITED STATES 


IN CO-OPERATION WITH 
THE AMERICAN Society or CiviL ENGINEERS THE AMERICAN SOCIETY OF MECHANICAL ENGINEERS 
THE AMERICAN INSTITUTE OF MINING ENGINEERS THE AMERICAN INSTITUTE OF ELECTRICAL ENGINEERS 
THE AMERICAN CHEMICAL SOCIETY 


ENGINEERING SOCIETIES BUILDING Advertisement designed by the ASSOCIATED 
WORLD 


A 
29 WEST 39th STREET, NEW YORK Sel published tee be ene. 
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Drop Forging the Russian 
Cruciform Bayonet 


By Jouws TH Vas DEVENTER 


SYNOPSIS Very leltle has heen published re'q- 
tire fo the forging of allay aderle under the drop 
hammer, This article deacrnthes the production 
Of a Russian bayonet forging from aihogi-ecarton 
chrome-niikel-manganese alioy «tect and gttrs the 
succroate alepein detail, from shearing the rough 
hars lo picking lier fintsted forging, The ma- 
chines used, spectal ftrtures and apparatus, drop 
gad trimming diueare soon n, ane ther pro fuction 
time on each operation te ales qheen, 


—_——— 


Attempts to produce duclooarhen forsines under the 
drop hammer have been feelteoweed bey murtigerveis fails, 
and the adventurous smiths whee trieed, bosat abiel met 


wie - 


asi AA.B8.CC 

Cov], Went sadly bute ty slower but eurer miettied«, It 
in discotracsniy, for Nr ple tes tee fecree ed tas prendre 
(Ttaln edd temole, wt dy Pa Chipsets) wath thre ev peneditu re 
of nay behit tdews ared gon hho tateors beat the 
fining” of the 


strones of the 


ould ree 
the shill fal 
tewsteritly jest aes the worn as Desig ate 
ber dnratite sl by the eleptantiue imipaet 


tnetal wile dy tind & 


Cvettrecs 


Pad ness canner 
of a ton reps, 


Assn, Qs thee carton gemere Up, thee criticcel Cecthipo Pal lirs 
Mtnes down, brining with at the hist damit of tem: 


perature tt whip. hy the fre 
CAPHUTIZ nas, 


Wernesd Witturat cle- 


Uifortutate dy, thee fow 


i i Thlats toe 


fismat oat oweiuaeh 


forzing: is possible 
ditions, 


does not come down under these con- 
but rather goes up with the higher tensile 
strength, and thus) the working limits of temperature 
harrow very quickly, 

A bayonet: forving, due to the exacting: requirements 
that are placed upon the finished article, must retain 
all the qualities of strength and temper that are as- 
sociated with high-carbon steel. It must not only possess 
strength and hardness, but to meet. the twisting and 
bending tests to which it is subjected must have a spring- 
like temper and flexibility. Thus it will be noticed that 
the feat of producing a finished forging in two heats 
Is het @ mean one, 

The process of doing this, as related here, was ob- 
served at AL Hankey & Cols plant at Rochdale, Mass., 


Pas 
va + dp 
AA 8-8 
sees 
a. Maren: ae) 
- “het 
ows 
c-c 0-0 
Sections 


Fite 2 PETAILS AND LIMITS OF THE 


FORM BAYONETS 


RUSSIAN CRUCI- 


Where Russian cruciform bavonets are being manufac- 
tured, Not only is the bavenet forged complete in two 
heats. but the total man-time required for shearing the 
hare, drawing under the helve hammer, drop forging, 
Teams, breaking the tong hold, annealing, pickling, 
Wastin, neutralizing and baking ix but 284 min. per 
haveonet -aned this includes tending the heating furnaces 
al-o! 

The Cor position of the steel used in the Russian bayo- 
netomust be such as to give ino an annealed test piece 
the followin imechanioal test: 


etrmat OW 24 ps. tee be eee aeee ee 100,000 Ib. per sq.in. 
i 5 : et par ctiy eae ony aes 74.000 Tb. per sq.in. 
Mov cch cue efensrathon ocec cece cess ee ences 17 per cent. Cin 2 i 
Minus reduction Of areal... ee. eee 30 per cent, 


These are fairly stuf requirements in-an annealed test 
pieces, and to meet them steel is used having: the following 


Composition : 


Per Cent. 
x eseoeeoeoteeeeseneeoaeetseeee 060 to 0.70 
‘ ithon eran Ba ee ee eae a a oe 0.60 to 070 
Muar. ane es Siecjercepe ite, eevee penne BOs 
s yout, rr ee 2 o scoeoeoene a 
Deter ebor tg mel NOR cee te eee renee ae 
s 4 yr? if Trek Over. ae ree Oe ee hee Oe Pe ee 0 30 té 0.50 
oS i aa aire ee pea ate eet Lean he a 0.30 to 040 
Pe oe a 


Fle; 2 


FROM THE BAR TO THE FINISHED FORGING 
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The manganese, chromium and nickel make this steel 
in reality an openhearth spring steel and also have the 
very desirable effect of increasing the critical temperature 
that would correspond to the carbon content of a similar 
steel without them, from 1,800 to 2.000 deg. F., thus 
giving much wider limits than would otherwise be had. 
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The operator who takes care of drawing the blade and 
tong hold also looks after the furnace in which the round 
blanks are heated to a temperature of 1,700 deg. F. The 
furnaces for all the forging operations are of the over- 
fired oil-burning muffle type, the fuel being crude oil 
vaporized by dry steam at 125 lb. pressure. Less slag- 


FIG. 3. CHANGES MADE IN THE BAYONET BUTT DURING FORGING 


A glance at the limits and details of the Russian bayo- 
net; as set forth in Fig. 1, will show that the forging from 
which the finished bayonet is made must be held closely to 
size. A thirty-second of an inch all over is allowed for 
this finish, and any decarburizing, scaling or etching in 
the pickle bath must not penetrate beyond this thirty- 
second-inch skin. | 

The changes that occur during the process of trans- 
forming the 174-in. round bars into finished forgings 
are illustrated in Figs. 2 and 3, the latter being an en- 
larged view of the butt ends showing the tong holds. 
In Fig. 2, A shows an 8-in. length as it is sheared from 
the bar, this being the correct size of the blank for 
drawing. At B and C are seen respectively the blade 
and the tong hold drawn, both of these draws being made 
under the helve hammer. At J is shown a bavonet that 
has been dropped and trimmed, but that still retains the 
tong hold, while the flash, or waste that is forced out 
between the upper and lower die faces, is shown in its 
entirety at £. The finished forging is depicted at F. 

An alligator shear chews up the bar into the 8-in. 
lengths at the rate of 20 bites per minute, the operator 
merely pushing the stock against a stop each time that 
the shear blades open. 

The metal in a bayonet must be refined, somewhat as is 
the metal in a chisel blade. As stated previously, the 
heavy impact of the drop hammer, while it will squeeze 
the hot material into shape in record time, will not. re- 
fine it. This is accomplished, however, in the operation 
that immediately precedes the drop forging—namely, 
that in which the blade and tong hold are drawn out 
under the helve hammer. This operation therefore serves 
a double purpose: First, it closes the grain of the metal, 
and, secondly, it reduces the stock to a size and shape 
that are practical for the drop-hammer dies to handle 
with a minimum number of blows. 


FIG. 4. 


THE BARS ARE FIRST SHEARED INTO §&-IN. 
LENGTHS 
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ong of the tirebrick furnace lining is experienced when 
steam is used than when air ois emploved for vaporizing, 

A number of blanks are kept heating in the furnace at 
the <ame time, one being put in each time that one is 
taken out, so that there is no delay through having to wait 
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| 

Me se 4 

} 

‘ 

Y | 

= 


ORBRATIOON 3 
Machine Used 
Pectal Towin i oe a ee Lee tom tt?  wteepe NO for mater hk pee 
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SHELA Teor 8 IN PENGTHS 


Abita ater whe ar 


From one Operator ob one nm ae Pate, Te tee : 
, Dieces er hour 


NOt@a—Marchine pune at Me ate bee per ne rate 
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Ree cin. alloy mteeol] averease Te ft tr tenet? 
oference—see kin 4 
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for blanks to reach a working heat. The tong hold, 


which is a square tit on one end of the blank, put on 
for the use of the drop-forge operator, is drawn first; 
then the hot blank is placed on an iron block and gripped 
on the tit end with a pair of tongs with jaws sufficiently 


DRAWING THE BILADE IN THE HELVE HASSLER 


lone to reach the round stock bevond the tit, thus avoid- 
Ine the neewssaty of changing tongs at this point. The 
Liade os neat drawn roughly to a tapered: square section, 
one pass Chroush the dies being sufficient for this, the 
operator standing as shown in Fig. 0. 

It takes a big drop hammer to make a bayonet forg- 
ton. A 2.000-1b. board drop is emploved on this work, 
and ats duassiveness is apparent: from an Inspection of 
Fie. 6. The weisht of the base of this hammer, most 
of which as underground, ts 30,000 Ib.. and the entire 
nite tine wath die blocks mist weirch close toe 25) tons. 
Vie full drop of 4 ft. is not required on bavonet work, 
where thre stock ods roughed out soe oas net to leave too 
great a surplus of metal, and in this case three-quarters 
af the full length of drap as used. 

The operator Who looks after the drop forging is a busy 
trl. Nat atly does hie tence] his heating furnace, but he 
alec tines care of the edger and two Hupressions on the 
drepaies and operates the trimming: press as well. All 
af this ae done at ote heat and necessitates quick and 
The apparatus is arranyed to con- 
werver thre Piet tonps of the operator ne much as Possl- 
rit thee aie] presses bere within easy reach. 
Lr feererryier at bavenet the operator turns to the furnace, 
tie heated preae in his: tens, heldiny it by the 
It is shown 


eure dyeovements. 
furtiaee 


oe 
eq; fe fit, ariel aWihoes it wieder the edver, 


fis ren posattenh 1 Fie sat BB. ready for the hammer 
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to descend and make the bend for the hilt and also 
break down the blade to a taper. In actual work, the 
operator would retain his tong hold upon the piece during 
the edging and subsequent operations; but it was nec- 
essary to have him step out of the way so that the die 
might be clearly seen. 

One blow is sufficient for edging, after which the piece 
is swung to the first impression, where a blow or two 
gives it the shape seen at C, Fig. 8. From here it is 


FIG. 6. 


IT TAKES A BIG DROP HAMMER TO MAKE A 
BAYONET FORGING 


placed in the finishing impression and given one blow, 
which squares up the flash on the lower side of the 
forging, so that the piece will not rock when placed in 
the trimming dies, where it is next put by the operator. 
It is pushed through the lower trimming die, which is 
made open on the end, as illustrated in Fig. 10, so that 
the operator may still retain his hold upon the forging. 
As svon as it comes from this die, it is swung once 
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more to the finishing impression, this time minus the 
flash, and is given one blow to correct the shape. The 
whole process does not require as long as it takes to 
read its description, as may be judged by the fact that 
the forging is still red hot after the final blow. 

The drop-forge dies and the arrangement of impres- 
sions are shown in line drawing on the third operation 


FIG. 7. THE SAFE FORGING HEAT FOR BAYONET STEEL 
IS BETWEEN 1,800 AND 2,000 DEG. F. 


FIG. 8.5 THE LOWER DIE BLOCK OF THE DROP 
HAMMER WITH BAYONET IN POSITION 


sheet. These dies are solid blocks of crucible steel hav- 
ing a carbon content of 90 points. There is little dif- 
ference between the roughing and finishing impressions 
except in the matter of providing for the flash on the 
finishing impression, In the rougher the corners of the 
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Impression are simply pounded, as shown an ses tions Aff 
and Gif, ‘The lower fnisting Hmpression has a fash 
vutter ritleed around it, eNtend ne OU same 


‘ty oonm., as 
Insextion 2). ‘Phe upper thnisning Hibression mot only 
has this same flash space, but in addition 


has a land, 


THE “FLASH IS TRINVEME TD WHILE THE 
BAYONET INS STILE. HoT 


FIG. 10 
TRIMMINGS Dora: RMON UTIS THE FILAAH 


PUSHING THE BYYONET THRO THIS 


1 : 
telicated oan 


8 in. Wide, “UProunedsee thee coat! Pres ous 
“tion EF. This Is for the prUrrpoeeses af anise the 
Nash and is omitted from te dows p lie Dhak sa that 


the flash may be tit on ote bawer surface and thas net 
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be inclined to rock when placed in the trimming die. 
These dies were sunk by Hollender & Johnson, of Wor- 
ester, and the die blocks were furnished and afterward 
hardened by the Heppenstahl Forge Co, Hardening a 
$00-Ib. die block of this kind is a fair sized job where 
the warp across a 23-in. face must be less than 0.003 in. 
It is done by immersing the block face down in a water 
bath, submerging the impression surface some 3 or 4 
In, and having an air jet ayitate the water beneath. 
After the severe treatment it receives under the drop 
hammer, the metal in’ the bayonet forging becomes ex- 
evedingly brittle. This fact is used to advantage in break- 
Ing off the tong hold, which is the next operation after 
drop forging, The bavonet is held by the blade with 
the tony hold against the corner of an anvil, and a light 


A LIGHT TAP REMOVES THE TONG HOLD 


Fic. 1) 


tap with a hand hammer is. sutlicient to fracture the 
tons hold tit. “This opermtion may be seen in Fig, 11. 
While brittleness was an advantage in the last opera- 
tron, it is a disadvantaze as far as the finished product 
ts concerned and must be removed by annealing, The 
furnace for this purpose ts shown in Fig. 12, and the py- 
remeters for controling the temperature muay also be seen 
at the mht of this pieture, Consideral le time was spent 
by the Hankey company in determining the best form of 
annealing hex for bavenet work; the outcome of their 
evperiments was the use of a rather unusual form of 
leant S-In, steel steam pipe. Six of these pipe con- 
talners are placed in the furnace at one time after being 
Piel with bavonets packed ino an annealing mixture 
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consisting of spent charcoal and burnt coke. The pipes 
are sealed by meany of caps and luting and are then 
brought to a temperature of 1,450 deg. F. in the oil- 
fired furnace. They are maintained at this temperature 
for a period of 10 hr., after which the heat is turned 
off and the furnace and pipes allowed to cool together— 
a process that takes place overnight. The resulting an- 
neal is very complete, and the forgings are as soft and 
easy to cut as one can expect material of this chemical 
analysis to be. 

In order to help the cutting tools of the machine shop 
as much as possible, whatever scale has been formed 
during forging and annealing ix next removed by pick- 
ling. The bayonets are placed in wooden frames which 
are hung in the pickle tank—a wooden tank containing 
a 3 per cent. solution of sulphuric acid. Kept at the 


boiling point by means of a live-steam jet, this solution 
is wonderfully effective and does its work in a few mo- 


Special Tongs for Grippin 
' Each Enda en? 


OPERATION 2: DRAW TONG HOLD AND BLADE 


eae pacar Used—Bradley 100-lb. cushion helve hammer; 

enworthy overfired muffle furnace. 

Special Tools and Fixtures—Tongs C for gripping both ends 
of the stock. 


Gages—None, although at first the operator used a steel rod 
to determine the amount of draw. 
Production—One operator, tending the furnace and running 


the hammer, produces 80 pieces per hour, drawing both tong 
hold and blade. 

Note—The stock Is first gripped in the tongs, and the square 
tong hold PD is drawn. The piece is then laid on a block, 
the tongs are transferred to the opposite end, after which 
the blade E is drawn in one pass between the hammer dies, 
the operator turning the stock 90 dex. between each blow. 
One heat serves for both draws. The forging temperature 
igs between 1.800 and 2,000 deg. F. 

References—See Fig. 2, B and C, and Fig. 5. 


ments. In fact, it would keep on working if not re- 
strained, and for this reason the bayonets are transferred 
to a washing tank and thence to a neutralizing bath con- 
sisting of hot lime water. This use of hot solutions 
instead of cold ones is a time saver that is overlooked in 
a great many shops, and T do not know of any place 
where steam can carn its keep more easily than when put 
at this kind of work. 

When the bayonets which have been thus treated are 
not to be machined for some time, they are placed in a 
steam-heated oven and baked for several hours in order 
to make sure that the action of the acid has been com- 
pletely stopped. The inspection of a finished bayonet 
for smoothness and freedom from pits and scratches. is 
gone about in a most thorough way and is really a 
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critical one, as over-etching due to the acid of the pickle 
may cause rejections later on. 

In spite of the comparatively small safe range of forg- 
ing heat and the remarkably fast production time made 
on these bayonets the percentage of loss is small, run- 
ning up to the present at less than 1 per cent. It would 
seem from these considerations that this process of forg- 
ing the butt and the blade in one piece is not only con- 
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OPERATION 3: DROP FORGE AND TRIM 


E Bipment Used—Kenworthy overfired muffle furnace: Billings 
% pencer model D 2,000-lb. drop hammer; Massillon No. 4 
trimming press. 

Special Tools and Fixtures—Drop-forging dies, trimming dies 
and a pair of tongs (not shown). 

Gayges—None used. 

Production—One operator, tending the furnace and running 
both the drop hammer and the trimming press, produces 
100 finished forgings per hour. 

Notes—The stock, heated in the furnace (1), Is eripped with 
the tongs and transferred to the “edger” (2), where it is 
bent and broken down with one blow. Then it is trans- 
ferred to the roughing impression (3) and given one or two 
blows as required. It is next glven one blow in the finishing 
impression (4) to square up the flash, after which it Is 
swung to the trimming dies (5), and thence is put once more 
Into the finishing impression for a final blow. The operator 
holds fast to the tongs during all the blows. The forgin 
Fcmperat ure for this operation is between 1,800 and 2,00 
deg. 


References—See Fig. 2, D, E and F, and Figs. 6, 7, 8, 9 and 10. 


ducive to a stronger job than that produced by welding 
the two, as is sometimes done, but also is considerably 
less expensive. 

It is interesting to notice that the cruciform type of 
bayonet is used not only by the Russian army, but also 
to a large extent by the French. The Russians fasten 
their bayonets permanently to their rifles and use no 
seabbards, while the French make theirs demountable 
and provide them with short handles so that they may 
serve as close-quarter rapiers, 

As far as a comparison between the two forms of bayo- 
nets—the cruciform type and the saber-blade type— 
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| both of which items are warmly appreciated 
moany machine shop that desires to show a profit. 
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Finding the Financial Basis 
of Special Tools 


By Dexter S. KiMBALL* 


Though much has been written on the use of special 
tools in manufacturing processes, there are certain prin- 
ciples governing the economical use of such implements 
that are not always fully appreciated or understood. Of 
course, the economic principles involved in the use of spe- 
cial tools are the same as those underlying the use of 
labor-saving apparatus of any kind. But the facts that 
these tools are usually made for a specific purpose and 
that they are in general short-lived necessitate special con- 
sideration of the method of defraying their cost. 

Standard tools, so called, that can be used for a variety 
of operations on many kinds of product can be installed 
with some assurance that they will be useful over a long 
period of time. There are therefore opportunity and 
justification for recovering their initial cost by deprecia- 
tion methods from the profits made on all lines of product 
in which they are used. It should be noted, however 
that this may be true also of special tools, so called. A 
tool may have a very limited range; but if there is assur- 
ance that it will be useful over a long period and for a 
large amount of product, it can be treated financially in 
the same manner as a standard tool. For the purpose in 
hand it is indeed a standard tool, and in mass production 
of specialized product many such machines are to be 
found. The true distinguishing feature, therefore, is not 
the character of the work to be performed, but the amount 
of service that the tool is likely to render. Obviously 
these limitations are not always verv clear, and for this 
reason the true effect of special tools in reducing produc- 
tive costs is not always fully understood or applied. The 
following discussion deals with the problem of special 
tools that are short-lived or which are used for a limited 
amount of product. 

Special tools such as jigs and fixtures may be made for 
one of two reasons—namely, to insure accuracy in the 
product or to reduce the cost of production. Sometimes 
both results are desirable or necessary. If accuracy in 
the product is imperative, the question of cost may be a 
secondary consideration. Thus it may be necessary to 
manufacture on the interchangeable system without regard 
to cost, and special tools might increase rather than lessen 
the cost if the quantity to be produced is limited. 

In many instances, however, special tools are resorted 
to for the purpose of reducing cost, accuracy and dupli- 
cation of form appearing as secondary advantages. In 
either case it should be remembered that the special tools 
must be paid for. 


SPECIAL TooLts OFTEN MADE WITH VAGUE IDEA 
THat THey Repuce Cost 


In many shops special tools are “just made” without 
much consideration of the financial principles governing 
this economic use, but with a vague idea that thev will 
reduce cost. Only too often they are discarded after a 
short period and long before they have paid for themselves. 
This is particularly likely to happen where the cost of 
special tools is carried as an asset on the theory that the 
interest on the investment that they represent will be 
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more than recovered in the reduction in cost that they 
effect. Standard tools may be treated in this manner with 
safety, but special tools, which are essentially short-lived, 
present a different problem. It is possible, of course, 
to carry special tools as assets and by liberal depreciation 
recover their cost through the sales. But this is seldom 
done intelligently, and often there is no assurance that 
this depreciation is recovered from the sales of product 
made with these special tools or from profits made on 
other articles. In many cases little or no depreciation 
is charged against special tools; and they remain a hypo- 
thetical asset, though really they are worthless and a 
monument to unintelligent management. 

An accurate consideration of special tools must take 
cognizance of the quantity to be manufactured; and the 
only safe way to treat special tools is to insure, if possible, 
that their cost is “buried” in the cost of a definite number 
of operations, even though this number may be somewhat 
arbitrarily chosen. The general principles can best be 
illustrated by a concrete example. 


An Example SHOWING IMPORTANCE OF QUANTITY 


Suppose the labor cost of doing a certain operation on 
standard tools is $1, and that by the method of burden 
distribution in use the burden is one-half the labor cost. 
Suppose that by making a special tool worth $36 the labor 
cost can be reduced to 49c. Then the labor and burden 
cost for the first case will be $1.50 and for the second 60c., 
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or a gain of 90c. per piece by using the special tool. The 
cost of each piece (aside from the material) will be 


36 0.60.N 
ca en a SUL ° aes » Where N is the number of pieces made. 


: ; : : Bae ote 36 
Since the gain per piece is 90c., it will take saa or +0 


pieces, to just pay for the tool; and if exactly this number 
is made, the unit cost will be $1.50, or the same as with 
standard tools. If more than this number is made, the 
unit cost will be less than $1.50: and if a lesser number is 
mace, the cost will exceed this amount and the special tool 
will be the cause of a loss. The importance of some 
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knowledge of the number of pieces to. be made, even 
though it be based upon an estimate, i therefore obvious, 

These relations are shown graphically plotted. The 
tived cost of the tool (836) is shown by the line CD. The 
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Adjustable Snap Gage 
By M.S. Henry 


The usual form of solid ‘nap gage is expensive to 
manufacture as well as difficult. to keep to size. The ac- 
companying sketch shows a gage which I think has many 
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The center block A is ground to the maximum and 
minimum dimensions, the step being on one edge only. 
The tinger pieces are screwed securely to A, When the 
Enyers become worn, they are removed and ground on the 
Inner surface and replaced, making the gage again as 
geod as new. The center A always retains its original 
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Experience with Shop Signals 
By H. V. Haiaur 


The following experience with shop signals may be of 
Interest to readers of the Machinist who are considering 
the installation of devices of this kind: 

In our shop we tried both automobile horns and an 
m-in, electric gong, but did not find that either of them 
could be heard very well more than 100 ft. away. We 
get a good suygestion from the Canadian Pacifie Ry. 
shops in) Montreal, to the effect that they were using 
locomotive whistles with electrically operated valves con- 
trolled from the timekecper’s office. It was stated that 
these whistles could be heard distinctly all over the 
shep, which is over 1,200 ft. long, We found, however, 
that the electrically controlled valves were an expensive 
proposition and as an experiment put in a l-in. pipe 
line direct from the power house with a 214-in. short bell 
whistl: at the end of it. There is a quick-opening valve 
ino the power house, “Phe whistle can be heard very 
plainly all over the shop. which is 200x325 ft. The 
whole equipment in very simple and satisfactory. . 

[have a theory that both the gong and the automobile 
hern make a note so much The the ordinary noise of the 
machine shop that they cannot be readily distinguished, 
A strolar experience with an alarm for a thread miller 
contirms this belief. The alarm was used to give warn- 
my before the spindle reached the end of) the travel, 
to prevent a smash. T arranged a emall, mechanically 
operated gong that made a yreat noise in the store where 
[bought it; but after it was installed in the shop. 1 
could hardly be heard 10 ft. away. TP think Powill trv a 
little compressed-air whistle on the next machine. 
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Turret-Lathe Fixtures for Textile- 
Machine Details 


By Rospert Mawson 


SYNOPSIS—The fixtures here shown and de- 
scribed were designed and used on Jones & Lam- 
son flat-turret lathes. They are somewhat simple 
in their construction, but produce parts accurately 
and quickly. In two of them an expanding arbor 


ts used to locate and hold the pieces securely. 


Herewith are illustrated some of the fixtures used by 
the Hemphill Manufacturing Co., Pawtucket, R. I., in 
machining textile-machine details. On page 852 other 
similar fixtures were shown and described. The fixtures 
are designed so that the parts may be easily placed in 
position and held quickly and rigidly. The tools are 
giving the best of satisfaction, producing parts quickly 
and accurately. 

In the fixture used in performing the first machining 
operation on the stitch ring the rough casting is placed 
on three pins. Three setscrews are tightened against the 
casting to hold it securely. 

The location pins may be slid into several positions 
afterward, being held by screws. This arrangement en- 
ables one fixture to take care of various diameters of stitch 
rings. When the casting is held securely in position, 
the inside is bored to size. For the second operation the 
stitch ring is placed on a turned arbor. The nut on the 
outside of the fixture is then tightened. The pressure 
exerted by the bolt forces out expansion Jaws which, com- 
ing against the stitch ring, hold it securely. The various 
surfaces mentioned are then turned and faced. 

The fixture used in machining the 26-tooth gears is 
provided with a tapered surface inside of which the cast- 
ing is placed. A plate is put over the tapered surface, 
and by tightening the three screws shown the plate is 


forced down. As the pressure is applied, chuck jaws are 
forced in against the casting, thus locating it centrally 
and holding it securely for the machining operation. 

In machining the fashion wheel the casting is located 
by a turned stud that fits into a previously bored hole. 
After the casting is in position, the washer and thumb- 
nut shown are tightened, holding the part in position. 
The surfaces mentioned are then machined. 

The various fixtures are provided with a turned shoul- 
der that fits accurately into a recess of the faceplate of 
the Jones & Lamson turret lathe. After the fixture has 
been placed in position, three setscrews tightened into 
tapped holes of the fixture hold it securely on the machine. 
It will be observed that the fixtures illustrated are some- 
what simple in their construction, yet strong and rugged. 

After the fixture is once in position on the machine, 
it is a comparatively simple operation to place the casting 
for the machining operation. Gages are used to test the 
machined surfaces, so that accurate results may be ob- 
tained. Good rates of production, given herewith, are 
obtained with these fixtures. Similar fixtures could he 
easily designed for and used on other types of tools. 


FIG. 8 FIXTURE FOR MACHINING FASHION WHEEL 


FIGS. 2, 4 AND 6. TURRET-LATHE FIXTURES FOR MAKING TENXTILE-MACHINE DETAILS 


FIGS. 2 AND 2-A 


Operation—Second machining of stitch ring, Fig. 1. The 
casting is placed on a turned arbor that fits into a previously 
bored hole. The center bolt is tightened. which expands the 
arbor, thus holding the piece securely. 

Surfaces Machined—The outside turned, the edges faced 
and the beveled surface muchined. 


FIGS. 4 AND 4-A 


Operation—First machining of stitch ring, Fig. 3. The 
rough casting is placed on three pins, and the setscrews, 
being tightened agninst the piece, hold it securely, 

Surfaces Machined—Hole bored and recess faced. 


FIGS. 6 AND 6-A 
Operation—Machining 26-tooth gear, Fig. 5. The turned 
blank is slid into the fixture, and the three screws, being 
tightened, push down the plate on a tapered surface, forcing 
in the chuck jaws against the gear and holding {t securely. 
Surfaces Machined—Recess turned, shoulder faced and end 
surface turned. 
FIGS. 8 AND 8-A 
Operation—Machining fashion wheel, Fig. 7. The casting 
is located on a stud that fits into a previously bored hole. 
The washer and thumb-nut, being tightened against the piece, 
hold it securely. 
Surfaces Machined—Outside turned and shoulder faced. 
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Russian Trade After the War 
By R. Martrens* 


Russia after the war is going to be a far different coun- 
try, and the trading with that country after the war is 
going to be far different, owing principally to the fact 
that the Russian populace, by tens of millions, have re- 
ceived an extraordinary education. The Russian peasants 
have been drawn far from their home surroundings by 
the war, which have been unchanged for generations. 
They have had the opportunity of seeing new sections of 
Russia, new conditions and new cities. They have seen 
trench diggers, motor cars, field kitchens, machinery, tools 
and all sorts of appliances which are used in modern 
warfare. 

The Russian prisoners in Germany and Austria, it is 
understood, are utilized by those respective governments in 
building railroads, bridges and canals, and in the con- 
struction of towns. The large number of German and 
Austrian prisoners which are detained in concentration 
camps at some points, or which, in the case of those in 
Siberia, are allowed considerable freedom, out of sheer 
monotony are inclined to teach the Russian peasants the 
latest methods of cultivating the soil and obtaining the 
greatest results from the vast but dormant possibilities of 
the Russian farm land. Hundreds of thousands of 
wounded have been taken care of in the cities, and when 
convalescent have had the opportunity of seeing railroads, 
modern shops, sanitation svstems and all of the latest im- 
provements and devices which are a part of a highly civil- 
ized community, all of which, before the war, they had 
never even heard of. These things have left a lasting im- 
pression on their minds, for the mind of the Russian peas- 
ant is a mind that has extraordinary powers of observa- 
tion, assimilation and imitation. 

It should be further remembered that the sale of vodka 
has heen abolished in Russia and that hundreds of mil- 
lions of dollars have thereby been saved which would 
otherwise have been wasted. At the same time, the work- 
ing capacity of the people has accordingly increased, from 
the standpoints of efficiency, quality and output. Further- 
more, a considerably larger number have been employed in 
factories and in other constructive work at very good 
wages, in fact, at wages ranging from two to ten times as 
high as thev have ever received before, with the result that 
more money is in circulation than has been the case for 
almost a generation. The populace at large has grown 
to be richer and the increased wealth is shown by the extra- 
ordinary rate of increase in the deposits in the savings 
banks. 

The people are accordingly in a position to purchase 
small machinery, tools and various comforts which before 
the war they did not know existed or could not afford to 
buy. Therefore, it is my contention that the trade after 
the war will be entirely different from the trade before 
the war. For every one buyer we had before the war, 
we will have a hundred buvers after the war. Before the 
war, there were only certain classes of people who were in 
a position to buy. For the first time in history a large 
proportion has a considerable spending capacity. 

The war has undoubtedly cost the Russian government 
a vast sum, but considering that just before the war the 
national indebtedness of the country was hardly $25 a 
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head and that it is computed that if the war should last 
until the end of the year the indebtedness would be only 
$50 a head, it will be seen that the debt imposed upon 
the populace by the war is trivial when compared with the 
greatly increased buying capacity and with the enormous 
natural wealth of this vast empire. The spending capacity 
of the people has not only been increased, but they have at 
the same time been educated and have learned how to 
make the land yield more wealth than it has ever yielded 
before. 

Another important difference which will be seen between 
the trade during the war and the trade after the war is 
this: The business which is being done now is of a de- 
structive and not of a constructive nature. After the war 
all this will be changed. Therefore, you business men 
of America must not consider that the enormous export 
business which is being done now is genuine business. 
The product you are now exporting is for purposes of 
destruction and not of construction, and I want to make 
this point very strong. Before the war you scarcely heard 
of Russia, except, perhaps, that the bears walked about 
in the streets in that country. The war has brought Rus- 
sia to the front through the millions of dollars which 
American manufacturers have made on the manufacture 
of munitions of war. 

I want to bring to your attention the fact that this busi- 
ness is financed by the Russian government, and that the 
product you are shipping is for the use of the government 
and in very few instances for the use of the populace. I 
warn vou to consider this point very carefully. You talk 
in this country about preparedness. I agree with you that 
preparedness is wise, but it is the preparedness for trade 
which is one of the strongest assets of any nation. By 
freparedness for trade I mean not immediate selling but 
the studving of the people where you are going to trade. 
of their languages, characteristics and the climatic condi- 
tions. I want you to realize that Russia has climates 
ranging from the climate of Greenland to the climate of 
Cuba and that the trading conditions in the various 
intermediate climates are different in each case. This vast 
empire is five times as big as the United States and the 
trading conditions which must be met are very wide. 

Again, I ask you to specialize. Machinery of all kinds 
is becoming more and more complicated and requires spe- 
cialists in every line. If you are a manufacturer of motor 
cars or a manufacturer of wood-working machinery, you 
select a man to represent you, as a salesman or engincer, 
who has the best knowledge of the talking points of the 
machine you have to offer. How far more important it is 
that vou should do the same in an undeveloped country 
like Russia! You must remember that there will be 
hundreds of men, representing all countries, who have 
machines similar to yours to sell, and that the man who is 
going to get the business is the man who can best talk 
and demonstrate the selling points of his machine. You 
must specialize, because there the classes of merchandise 
are kept much more distinct, and an engineer in Russia 
will not buy machinery from a firm that sells also watches 
or typewriters. 

Do not offend the Russian buyer by adopting methods 
of trade that would not be successful in this country. The 
Russian buyer must not be confused with the buyers in 
certain parts of the far East where merchandise can be 
sold regardless of fitness or quality. Russia, especially 
among the engineering classics, is highly civilized. 
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Automatic Manufacturing Miller 
with Receding Table 


SV NOPSTS—In the detclopment of the machine 
described in this article an intimate Anowledize of 
the requirements of qun- part anil 
Tac Preportioning 
of the parts tales care of an eatra-large factor of 
atfety, and there is provuled a flerthie automatic 
the table through the feed umt. The 
distinelice feature ts the receding tahle, through 
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thable me te purrs 


“Made buyers te 
pray from tolies fee 
two hundred lol. 
lars more for a 
Pratt & N\ bithies 
Litveln madler 
than they have te 
pay for a of 
oomade here” 
As externally the 
COM petri Mea - 
Chines were duyely- 
(Ales of the Pratt 
& Whitney Lin- 
toln miller, it was 
ho CAaSV mutter te 
eupply “talkin 
Ponts” oOo whieh 
Would weivh from 
“one to two hun- 


Fires} 


dre dolar” Mh favor of the wenuine Page line. (b- 
Mously the only then te de owas ote furnsh oa 
machine whieh Would peroduiee the same werk or 


More in such a omanner aneloat am oom rating cast that 
Would make COM ATI Sn W thy atdyeer achat thee dec udinie 
fa tor in its faver, At the tarne he 
Fram Mr. Hateon. ty Qopeculnar cena dete, dhaprened 
tur tee schemany mut the 


Tease Tyee] thre cipteleee 


Pree trary Peequitedpa nds of the 


FRONT VIEW OF AUTOMATIC MILLING MACHINE WITH 
BRECHEDING TABLE 


automatic miller, but nothing in the way of a complete 
drawing or even sketch had so far been made. 

With an intimate knowledge of the requirements nev- 
essary for gun parts and similar manufacture, prelim- 
nary sketches were quickly made of the mechanisms 
Hevessary to carry and rotate the spindle, actuate. the 
table and so forth. With these completed, it was a com- 
paratively simple matter to sketch out. the approximate 
external appearance of a machine necessary to house 
these components, From this sketch a drawing was 
made which, after slight correction and alteration here 
and there, furnished the basis for a wash drawing. 
Photographs of this were then prepared and forwarded, 
together with specifications, 

The foregoing, except as an illustration of rapid 
thought and work, 
ix nothing remark- 
able. The remark- 
able part is that 
the photographs of 
a wash drawing of 
a thought, when 
reinforced by the 
Pratt & Whitney 
reputation, «were 
the means of sell- 
Ing over a thou- 
sand automatic 
millers before even 
the model machine 
was completed. 
Except for a few 
minor chanves the 
machines being 


built) today are 
duplicates of the 
first) one which 


left the factory in 
Hartford, Conn., 
early in’ Novem- 
ber, 1918. At this 
writiug, Just one 


vear and oa_half 
after the first ma- 
chine owas | com. 


pleted, there are 
3.000 of these 
automatic nuallers 
at work producing 
parts of firearms 
and milled work of 
aosiillar charac- 
ter. [Ino the development of the machine the object) has 
been tea produce wocdistire Cove: mrasanvu fan turing fowl, better 
adapted to the diversified requirements of tani fae Us tise 
miuling than anv machine that has hitherto been avail- 
able for this PUP y ose, 

The automatic omoaller ois of massive 
throucheut. Uno prepertioning the various components 
aomarcin of safety has been adopted far in eveess of what 


construction 


938 AMERICAN MACHINIST Vol. 44, No. 22 


has been previously considered necessary for a machine 
to handle work of this type. 

The table has a working surface 614 in. wide by 18 in. 
long. It is traveled directly in the bed, thus eliminating 
the additional saddle joint which has proved so destruc- 
tive to the stability of millers in general. 

The table and bed bearing surfaces are of equal length, 
which is inducive of uniform wear. Proper relation be- 
tween these bearing surfaces is easily maintained by 
means of a taper gib. 

The travel of the table is 12 in. In addition to a wide 
range of working feeds the table is provided with rapid 
traverse in either direction. The rapid 
traverse is constant. The regular feed 
variations are obtained through change 
gearing and are independent of the 
spindle speeds. The rapid traverse, 
as wellas the regular feeds, is ac- 
tuated through a feeding mechanism 
of an entirely new construction, in 
which a_ heavily proportioned and 
powerfully driven cam is utilized. The 
feed unit is of substantial design 
throughout, and the movable mem- 
bers that are subject to wear are sub- 
merged in oil. 

The automatic control of the table 
through the feed unit is very flexible. 
The regular feeds, as well as the 
rapid traverse, are automatically en- 
gaged by means of trip dogs. The 
dog plate upon which the dogs are car- 
ried is directly in front of the machine 
in a most accessible position. Pro- 
vision is also made for traversing the 
table by hand when setting the ma- 
chine. 

With the feed control in operation, 
the work approaches the cutter on the 
forward rapid traverse, the regular 
working feed being automatically en- 
gaged, as the cutter is about to begin 
its work. After the milling operation 
has been performed, the return rapid 
traverse becomes automatically oper- 
ative and the table is quickly removed 
to the original position for reloading. 


the work on the return travel has been completely elim- 
inated. This device is so constructed that, after the mill- 
ing operation has been performed, the table recedes or 
drops away from the cutter, thus permitting the work to 
clear the cutter on the return travel. As the table ap- 
proaches the end of the return stroke where the work is 
clear of the cutter, the table is again elevated to its for- 
mer position—the working height. 

The functions of the table in this particular are auto- 
matically controlled. While this table has the advantage 
of not marring the work on the return stroke, the con- 
struction is such that this feature has been obtained with- 


The return travel is suchas ‘to elin- FIG. 2. REAR VIEW OF THE AUTOMATIC MILLING MACHINE 


inate the possibility of the operator’s 
being injured by coming into contact with the cutter. 
When the cut is intermittent—that is to say, not con- 
tinuous—the rapid traverse is utilized for quickly pass- 
ing over the noncutting space, the regular working feed 
being engaged as the cut is again approached. It can 
readily by Sen that the table thus controlled reduces the 
nonoperating time of the machine to a minimum and 
that by doing away with the usual hand-operated return 
the machines are run with the least physical exertion by 
the operator. Practically the only function of the oper- 
ator is to place and remove the work from the machine. 
Experience has demonstrated that one man can take care 
of from six to eight machines, depending on the char- 
acter of the work. 

The receding table is an entirely new device by means 
of which the objectionable feature of the cutter marring 


SHOWING DRIVING MECHANISM 


out sacrificing the accuracy or rigidity of the nonreceding 
table. 

For longitudinal adjustment the head unit is traveled 
directly on the bed, while for vertical adjustment the 
head proper is traveled upon the head column. These 
adjustments are accurately controlled through precision 
screws aud observation dials. Powerful binders are pro- 
vided for rigidly clamping the movable members after 
the required adjustments have been made. The spindle 
is liberally proportioned so as to obtain the necessary 
stabihty. Its bearing surfaces are throughout cylindri- 
cal, Bronze bearings are used, of a type that has proved 
satisfactory for this class of machine. 

The greatest distance from the center of the table to 
the end of the spindle is 814 in.; the least is 3 in. The 
greatest distance from the center of the spindle to the 
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From head 
dostance is 


table top is A*y ims: the least is leon. 
spindle tu foot-stock spindle the yreatest 
]v in. 

The spindle drive is by means of a sinvle, constant- 
speed pullev, through pearing. | Variations of spindle 
specds are obtarned by ineans of change wears. In order 
te eliminate the Objer tlonatile countershalt problem, a 
loowe pulley, Clearly shown in the rear view of the ma- 
chine, eters ito the mMnstmiaction of the spindle drive, 
Thee permits the machine te be Ielted dire t to the line 
shaft. A dele shifter ys provided, operated by a lever 
from the front of the machine. 

An outiourd support for the arbor alo enters inte the 
onstruction of the mae hone, The end of the ~punidle of 
the support ois furnished with a hardened and oround 
bushing for the mreption of the arbor end. Lancitudinal 
adjustinent in obtained by traveling the support directly 
on the bed. The vertical adjustment is acs urately con. 
trolled through a Previ-1on screw waned observation dial. 
Powerful Detedecrs are provided for Champers the Thowva- 
ble memiters after adjustments have been nade, 

The proper hubrieation of the cutter is well taken care 
of by a pump that debvers an abundame of Jubricant. 

pump ods year driven at a constant speed: thus the 
amount of Jubricant ae livered does net varv. For dis- 
tributing the fluid onto the Cutter, there is a noszte that 
permits the width of the stream te be varieal te sult the 
work in hand. A large pan se tron eurrevunds the lower 
portion of the bed for aeleting the lubrioeant and cliepes, 
This pan, as well asthe thid tuk. a caet intesral woth 
the bed proper, The tank i lecated an WEL eeeessi tele: posi 
tion where it can be easy cleaned. The thud i strained 
and passed throuch settling chambers on the tank before 
being returned throush the pump. dn thi way it is 
freed from foreign matter that is 0 destructive to 
pump. 

The Operator ts protected, as there are one exposed 
fear or dangerous members that may cause him amgary, 
In this comme tien itomay be well te emphasize that ain 
Coming the year unit. threuch wheh the spindle and 
feed changes are obtauud presente their matapuiation by 
the Operator, The intent cm os that the superviser shall 
determine thre: Curren f oped ane foasls, ufter whieh they 
should) remain Undisturbed by the om rater  Onee the 
“peed and feed. ure correstiv ale tertrited, the machine 
has, barring thee relents, aide fitite eutput per urit of time. 

The niller Welstis i Wb. and ove Upies a floor epee 
of in, square, 

Mt 
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Future Machine-Tool Exports 


By Cann Gpatire 


What intl rset hs will the Maroy atl \V Ar have fk thie more 
listant future Upon the exportation of Are rian mits Line 
touts? This question te tecn asked by mans. Dt seems 
to be the general opinion that Europe. after the war, will 
le in need of many thitys, and that the United States of 
America, beang the ons country to supply them, will 
ontinue to experience the Present prosperity for sore 
line after peace has been dewdared. Phas will undoubted ts 
Prove to be true. 

Immense Values have been destroved, 
(0 be Peconstructed, (Whole armies will duive te be 
(quipped, giving work te the areena’= amd. 
ve probably MAN Vewie teu, NP rascreatds taeve safe 


Thes will have 
lee 


bo oceed qneltestrius 
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tered a yreat deal, and many machine tools will be required 
to rebuild the ships lost. Almost all the lathes in Europe 
and other tools that can be used for making war material 
have becn running for the lust two years on shell work, 
probably resulting in the ruin of many of them. As a 
matter of fact. whole countries will have to be reequipped ; 
and while all this demand naturally wall influence the 
t\portation of American machine tools until such time as 
Europe has somewhat regained its breath, what will be 
the outlook for the ‘nore distant future? 

To understand thoroughly mv reasons for not seeing 
any too bright a future ahead for the exporter of Amer- 
lean tools, it will be Necessary to recall the underlying 
fore that has always kept this country ahead of all other 
Hattons on the construction of machine tools, particularly 
labor-saving machinery and devices. It was the law of 
Necessity. Years back, the scarcity of labor forced upon 
this country its predominance in the construction of ma- 
Chine tools, while in succeeding vears the eVer-Increasing 
wages and cost of production have also been a great factor 
in the further development of the labor-saving devices, 

No such inpetus ever existed for overcrowded urope, 
with plentiful cheap labor, The great change that. the 
present war probably will bring about and the yreat dan- 
ger for the future of the American exporter of machine 
tools may be that after things have been readjusted the 
old world will find itself in the same position as this 
country in being forced by liw of necessity into America’s 
vseential field. Undoubtedly, one of the reasons that has 
always allowed this country to find a market for its high- 
pried machine tools in Europe was the fact that it was 
practically without competition. Will it be the same after 
the war? 

Three reasons may be advanced for predicting a change 
In| Furope’s machine industry —the loss in human labor 
suffered by all belligerent countries, the strong competi- 
tien that will set in right after peace has been declared and 
the tremendous national debts accumulated, 

Whale ats possible that the loss of labor will be felt to 
some cevtent mm the machine-tool industries of the bellig- 
erent countries, it will hardly be as great as is commonly 
accepted. Of the three reasons given, it will probably turn 
out to be the one of least importance. Aside from the fact 
that the losses of human lives shown in the daily news- 
papers are greathy exaggerated, it should not be forgotten 
that all countries now at war of necessity had to keep their 
mechanics at heme, sooas not to cripple ther factories, 
Thisas particularly true of the central powers, which are 
cutelf from the rest of the world and have to produce their 
own war miaiterial, 

It seems to be only reasonable to assume that all men 
hot easily replaced and necessary for the smooth running 
of the mdustrodl machine were not drawn, and only those 
Whose places cain be taken by unskilled labor had to join 
the colors, Apparently Where most people a dal to make a 
Muistane ds that. from the peneral losses: suffered by all 
belligerent nations, they conclude that the machimery In 
dustry must have suffered proportionately, Tf, for Ne 
stance, the central powers had drawn their men Without 
regard to the etharent: working of their factories, could 
they have supplied all by themselves the lmnense anoutt 
of war material required bv the present struggle? Would 
it not lave meant a death blew to their chances if they 
had crippeed their means of keeping up the strugule by 
reelthedtg thie etherenes of their factories 7 
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As the present war is showing, an efficient machinery 
industry constitutes part of the national defense, and to 
cripple it, particularly at the time the fight is on, would 
mean the battle lost. The truth of this statement would 
seem to be borne out by the fact that several of the allied 
countries were forced to create special munition ministries 
to organize the production of war material. All this would 
scem to allow the conclusion that of all industries in the 
belligerent countries (except Belgium) the machine in- 
dustry has suffered the least, since it forms the backbone 
of the national defense and to break or even cripple it 
would have disastrous effects; hence, the aérial raids. 

The far greater influence upon the future shaping of 
the exportation of American machine tools will be the 
extreme competition in the markets of the world, which 
may be expected after the war, and the tremendous na- 
tional debts accumulated by all European nations. Those 
two reasons may force upon Europe that law of necessity 
which brought to this country its predominance in the con- 
struction of labor-saving machinery and devices. Compe- 
tition will force all countries more than ever before to 
bring up their industries to the highest point of efficiency, 
which ia view of the higher production costs that may be 
expected on account of the tremendous national debts 
can only be accomplished by using more labor-saving 
machinery. While for some time to come Europe may be 
forced to buy such machines here, it nevertheless would 
seem unreasonable to expect the other side to continue 
buying in this country at considerable prices what thev 
may produce themselves at a much lower figure. It will 
not be very long before Europe will start in to build up 
its own labor-saving machinery industry, because the ever 
increasing demand for such devices will force upon the 
[European machine-tool manufacturer that same duty 
which made the American manufacturer predominant 
in the construction of machine tools. 

Of course, this does not hold true for all European 
countries. It will be many years before Russia, for in- 
stance, can supply her needs in machine tools, much less 
enter the markets of the world as a serious competitor. 
For a few vears to come Russia will still represent a good 
field for the American machine-tool exporter ; but as soon 
as the other European nations become able to enter the 
competition, it will not be surprising to see this country 
driven out of the field by a competition that can sell a 
product of the same quality and capacity at a price that 
impoverished Russia is in a better position to pay. After 
this war it will be the duty of all European governments 
to give the greatest possible aid to their machine indus- 
try, since this industry is a part of the national defense. 
While all this makes the outlook for the American manu- 
facturer rather bright for the immediate future, there 
may be just so much greater a loss to him later. Ap- 
parently the present war has been of great benefit to this 
country’s machine-tool industry, and one may claim that 
it will continue to be 80. However, a closer investigation 
would show that the longer the war lasts the greater will 
be the industry loss in the future, because the more the 
national debts of Europe accumulate the greater will fin- 
ally be the impetus for the developing of labor-saving ma- 
chine industry on the other side. 

While all appearances tend to point toward a booming 
business right after the war, there are nevertheless signs 
that indicate otherwise. It should not be forgotten that 
Europe within the last two years has bought more machin- 
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ery than it would have bought in normal times within six 
years. Although it is claimed that through incessant 
use almost all those machine tools have been ruined, yet 
it remains to be scen how far impoverished Europe will 
go in replacing them with new machines. All govern- 
ments will lend their aid to the quick reéstablishment of 
their machine industries, and it may very well be possible 
that Europe will help itself with what it has and wait for 
its own factories to resume deliveries rather than continue 
paying money to this country. 

In any case no matter what the immediate future will 
bring, it seems that the hurtful effect the European War 
will have on the exportation of American machine tools 
will be to force upon Europe the necessity of building up 
its own labor-saving machine industry. While this does 
not mean that this country will entirely lose Europe as a 
customer of inachine tools, it nevertheless may accelerate 
what in the normal course it would have taken many a 
year to accomplish—the final loss of Europe as the main 
field of export. 
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Handy Tool Stand 


The tool stand shown is used in the shop of the West- 
ern Foundry and Machine Works, Topeka, Kan., prin- 
cipally for holding the larger sizes of drills. It is very 
simple and easily made, and the three legs make it rest 


HANDY TOOL STAND 


properly on an uneven floor where a four-legged one 
would not. The upper part swivels on the leg bracket, 
so the tools are easily reached by an operator sitting at 
a machine. 


te. 
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Making 3-In. Russian Shrapnel 
in a Pump Shop 


By Banus Viatrn 


SYNOPSIS -The machines and toole deserthed 
in this article were nearly all made in the works 
where they are uscd, expressly for manufacturing 
shelia, They show what @ first-class American 
plant can do in filling up for work, even if at is 
eomewhal oul of the regular line, The turret 
lathes were made in the shup—from patterna to 
the complete machines. With the advantage of 
nol having to do the best possalle wilh @ lot of 
mate-over machines, there te lillie lost motion 
InYWM h tT, 


A large majority of the shops desig shell work of 
whatever character have either bought machines or have 
hited up those already on hand. At the time the [fill 
Pump Co, Anderson, Ind., decided to do shell work, it 
Was found that Miwe hities suttatle for Its PUurteoses Were of 
leth very dugh pree and uncerta'n delivers, Om this 
ervunt and ten au at has a larsre, well-titted shop and 
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PRETAILS OF JIN SHIELD 


foundry of its own, ths company dhatdiol- ae tae it 
Itself Whatever equiipinent Wits hes besary, Tn Curtiseagine hee 
tWo sizes of turret lathes were destoeed and Surtt, together 
with alll the needed tools ane epecqal attachments. 

For this reason there ds noth spectacular abeut the 
*hell work, but it Tepresents peood Atnertecan ship priae- 
Nee. The turret lathes were buedt da sutheqent: naiabers 
0 supply hot only the Hill compar ys own needs, hat 

of several others domy the sare class of work, 
These lathes have alreads eat: slecceomal a alietasl iti 
there columns, and in this lie ticdd thee eles) weer sieve 
ms them, ay well as on others speetally fitted wall bee pre- 
“nted, ; 

At the time the material for this arte le was ootaimed 
‘ majority Of the machines were at work on den. Russian 


shrapnel shells. The forsines, in the form of ey riders 


a 


with one closed end, are received from a steel mill. These 
forgings, as delivered, weigh about 7 Ib. 1314 oz. each, 
and the work done in this shop reduces them to a mini- 
mum of 5 Ib. 7 oz. or a maximum of 5 Ib. 10 0z. The 
shell ix shown in section, Fig. 1, together with the various 


FIG. 2. SHELL FORGINGS ON TRUCK PLATFORMS, AND 
LIFT TRUCK USED 


FIG. 3. CUTTING OFF END 


aching LVacd —HIL motor-driven lathe 
baa tee Titee-jawWw ublversal chuck and extra heavy tool 


| ee nw 
Coaees Work-settings g.akce on machine, 
Per Jae tien teote 4% per her, 


J. oterde anit Sens pe ater. 


bee fetetee—bink. oN 


Ineastrenients and specifications, Some of the lots of 
forsings have to be pickled before machining, but often 
this ds net needed, 

Disresarding for the time beine several speed Clots, the 
shop operations proceed in’ the following order: 


chamber and seat 
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1. Pickling (if needed) 14. Roughing out powder 
2. Cutting off In lathe ocket 
3. Machining for centering in 15. Finishing powder eggs 

drilling machine diaphragm chamber an 
4. Centering in drilling ma- seat 

chine . Bunt facing base 
5. Scoring for driver in air . Nosing 

reas 4 18. Rough-boring and facing 

6. Rough-turning open end 
7. Facing base 19. Finish-boring end 
8. Rough taper boring 20. hy US 
9. Roughing out diaphragm 21. Profiling 


. Grooving for rotating band 


10. Rough - drilling powder and crimping seat 
ocket 23. Dovetailing 

11. Heat-treated 24. Knurling 

12. Finish taper bored 25. Grinding two dlameters 


- Second 


roughing of dia- 
phragm chamber and the 
seat 


. Grinding end of base 
. Inspection all over 
. Banding 


See page 943 for graphical representation of operations. 

Several number-stamping operations and the screwing 
in of a special centering plug after the tapping operation 
have been purposely omitted from the list. A too detailed 
account of the various operations will not be given, as 
many of them have been fully covered previously. 

The shell-machining shop is well lighted and well 
arranged for its single purpose. A good concrete floor 
makes the trucking an easy matter. The forgings are 
stacked in double pyramidal piles on wooden truck plat- 
forms, Fig. 2. Lift trucks of the type shown are used 
to move the work from place to place. Both the forgings 
and a large part of the machined work are thus moved. 
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rod is made to slide in the holding bracket B, and when 
in gaging position may be locked by a pin that fits into 
an offset slot at C. A trimmed shell is shown at D. As 


~~! l 
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FIG. 7. ROUGH-TURNING 


Machine Used—Hill No. 3 motor-driven lathe, 160 r.p.m. 
Fixtures Used—Six-blade driver in spindle, No. 2 stellite tool. 
Gages—Snap, ge and not go. 

Production—18 per hr. 

Lubricant—Soapwater. 

Reference—Fig. 7-A. 


FIG. 4. MACHINING FOR CENTERING 
Machine Used—Drilling machine. 


Fixtures Used—Special, with expanding man- 
drel holder, drill with very slight Mp angle 
to provide center. 

Gages—Stop on end of mandrel. 

Production—55 to 60 per hr. 

Lubricant—Soapwater. 

Reference—Fig. 4-A. 


The first machining operation is to trim or cut off 
the forging to a length of 8,3, in., measuring from the 
inside. This is done in a Hill motor-driven lathe, Fig. 3. 
The forging is chucked in a universal, three-jawed chuck. 
The right setting is obtained by a setting rod A, the end 
vf which butts against the inside end of the work. This 


FIG. 5. CENTERING 


Machine Used—Drilling machine. 

Fixtures Used—Special, with expanding 
mandrel holder, combination drill and 
countersink, 

Gaxes—Stop on end of mandrel. 

Production—55 to 60 per hr. 

Lubricant—Soapwater. 

Reference—Fig. 


FIG. 6. SCORING FOR DRIVER 

Machine Used—Hannifin air press, 
100 lb. pressure. 

Fixtures Used—Baseplate with 
center, six-blade scoring tool. 

Gages—None. 

l’roduction—10 to 15 per min. 

Lubricant—None. 


5-A, Reference—Fig. 6-A. 


soon as the work is set and the chuck jaws are tightened, 
the gaging rod is pulled back out of the way. 

After being cut off, the forging goes to the drilling- 
machine fixture, Fig. 4, and the plug on the bottom, or 
“button,” is machined off to a definite distance from the 
inside end. One of the forgings is shown at A. It is 
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Fis 3-A CUTTING OFF Fits 4-A MACHINING Flt) S-A. CENTER. FIG. 6-A. SCORING FOR 
END FOR CENTERING ING DRIVER. 


Fis tA Beeotea hg Ries NR ACING Fils @l-A ROUGH TAPER FIG 14-A. ROUGHING OUT 
TURNING BASE: HokRING DIAPHRAGM CHAMBER 


FIG 16-A ROUGH DRIEL- Fie et a SEMIFINISH- Flo 24-A. NOS- FIG. 26-A. BORING AND 
ING POWDEHK POCKET ING) POWDER Pon KET ING TAPTING NOSE 
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FIGS 28 A GROOMING AND Flos Jo-A KNIEE- FlG 31-A GRINDING TWO 


Sipped dewn over the expanding mandrel & until the 
hetde ened rests on the step @€, After the shell is on the 
miaterel, itis swore up under the bushing voke and 
Joe se ed by the kaaeded heal pom 29, wie hslides in the hole 
Boarebentes accorresponding bushed hole in the carrier, 
Tie exraned ne jaws of the mandrel consist of two sets, 
of tires eaehy dine these at FL They are moved tn or out 
bya seine taper pani the center of the mandrel, whieh 
a copetspted? Dv ag cain tnaovernent and hy the hand und foot 
Pere tae Pr ‘cual Ti. Vhe expanding mandrel jaws are held 
inccontact with the taper center pan’ by band springs 7, 


FIG 32-4 GRINS ‘ : 
. INDING OFF Res %3-8 RAND . : > iaw ends 
CENTER BUTTONS " ING Wiiehoare snapped inte recesses milled: in the jaw ends, 
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The drill J works through a steel bushing in the top of 
the yoke and is ground almost straight on the cutting 
end. Just enough lip angle is ground on it to leave a 
slightly hollowed spot for the center drill to operate in. 


. 4020 for > 
pL > 3 Os Filistechoad 

ips -- Screws, Covi ter bore 

for Head 


FIG. 8. DETAILS OF SIX-POINT WORK DRIVER 


The centering is done with a combination center drill 
and countersink, using the fixture seen in Fig. 5. This 
is very similar to the one just shown, except that there 
is no hand or foot lever used. The action of swinging 
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FIG. 9. FACING BASE 


Machine Used—H!11 No. 3 motor-driven lathe. 

Fixtures Used—Regular expanding chuck and tool block. 

Gages—One chuck and two carriage stops, go and not go gage 
for length. 

Production—31 per hr. 

Lubricant—Soapwater. 

Reference—Fig. 9-A 


FIG. 10. BASE-FACING LATHE, SHOWING STOP 
Machine Used—Hill No. 3 motor-driven lathe. 


Fixtures Used—Same ag shown in Fig. 9. 


FIG. 11. ROUGH TAPER BORING 


Machine Used—Hill No. 3 turret lathe. 
Fixtures Used—Profiling attachment for turret, single-point boring tool. 


Gayges—One chuck and two carriage stops, go and Gages—One chuck and one carriage stop, plug and taper-plug. 


not go gage for length. 
Production—31 per hr. 
Lubricant—Soapwater. 


the carrier up under the yoke slides the lower end of the 
taper pin over a cam underneath and causes the jaws to 
expand and grip the shell. The carrier is locked in 
place by a sliding pin A exactly as in the other fixture. 
As the carrier is pulled toward the operator after the 
work is drilled, the action automatically releases the jaws, 
and the shell may be easily lifted off the mandrel. 

For the roughing outside work the shell is held between 
a tail center and a six-point driver in the lathe spindle. 
To make it easy for the lathe operators to set the shells, 
the driving points are scored into the open end of the 
shells in the aly press. Fig. 6. One of the shells is shown 
with the scored points indicated at A. In doing the 


Production—21 per hr. 
Lubricant—Soapwater. 
Reference—Fig. 11-A. 


work the shell is set with its center hole over the locating 
center B. The scoring tool C is then brought down by 
operating the valve lever D. 

Next comes a lathe operation, which consists in rough- 
ing off the outside. The shell is held, as in Fig. 7, be- 
tween the tail center A and the six-point driver B, shown 
in detail in Fig. 8. Except for some minor features it 
is the same as the scoring tool of the previous operation. 
About 3° in. of metal is removed from the diameter of 
the forging in this roughing operation, using a No. 2 
stellite tool in an Armstrong holder. 

For facing the base the shell is chucked &s in Fig. 9. 
In order quickly to set the shells a uniform distance into 
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the chuck Jaws, a spenial stop of) Fig. 10. 0s used. Ane 
other stop Bis provided to butt the carnage avainst, and 
the stop ( yives the correct distance for feeding in the 
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FIG 12 DRT ALS OF TAPER EC Reo MINes Taso, 
Trmscelide, ON wT reuche cd all aver the outerde may 


be sevn at D. 

The first mach ne oneration on the tsile Is te reush 
taper bore, Foe) 22. ‘Die hore ts Het @ strarmcht taper, 
but from the eutesie end the shell is bored stramht for 
L6stoin, then taper for 3.60 an. and struivht asain for 
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1.800 in. The shell is held in the lathe chuck, as at /. 
The boring is done with a single-point tool B, which is 
shown in detail in Fig, 12. A stop ( regulates the car- 
raze travel. The taper boring is really a protile oper- 
ation, controlled by a master J) on the back of the turret. 


Presert Form 
Oricinal Form 
Fle; 31350 DETAILS OF ROUGHING ToonL FOR DIAPHRAGM 
CHAMBER ANID SEAT 


This master slides between guides in the bracket BE, which 
Is belted to the lathe bed. When other openitions are 
bem performed, the master in raised up out of. the 
guides and as carried by the turret, to which it is hinged. 
Details of thts attachment, and the way it is placed on 
the turret, are given in Fig. 13. 

Ph some cases the taper boring and the next two opera- 
thons are performed on the same machine; in others the last 


4 


PIGS. 14 AND 16, ROUGHING OUT DLARPRIRAGM CHAMBER AND SEAT ANID ROUGH-DRILLING POWDER POCKET 
CTW OPRECATIONS) 


pachine Vacs. Matos aueeee deine 
XYtures l me if Gre gs Myre Ce beorineg tool 


ahd one rourd cornered Greil thet pgen. 


PIG. 13. DETAILS OF TAPEE-TURNING ATTACHMENT 


Gares —One chuck apd one carrhiace 
moog, Mat ateed, deutle etul, co and 


Productlon- 15 per hr. 
Lubricant Saupwater 
References--Fisgs, L4-A and 16-A. 


two are done on another machine, Which accounts for some 
aprarent discrepancies mn the set-ups shown, This is 
alse true of some of the finishing operations,  Towever, 
for convenience Wwe Will consider the taper boring as Aa 
separate operation and the two operations of roushing 
out the diaphragm chamber and seat and roush drilling 
the powder pocket as done on another machine. 

Fallow ine the taper borng, the diaphragm chamber 
and seat are reughed out with the tool seen in’ Fig, 14 
and again, in detail, in Fig, 15. When the photograph 
was taken. a teol stmilar to an endmull was used: but 
ance then a three-cutter head has been substituted and 


found te vive better results. The latter is also shown, 
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The rough-drilling of the powder pocket is accom- 
plished with a round-cornered drill, Fig. 16, which 1s 
21% in. in diameter and is run in to a depth of 845 In. 

The shells have now been roughed outside and inside 
and are sent to be heat-treated. The heat-treating room 
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lots of steel, and each lot has to be tested separately and 
treated accordingly. A chart on the wall shows the oper- 
ator what treatment to give certain numbered lots. 
From the heat-treating the shells are trucked back to 
the machine shop, where the first machining operations 


FIG. 17. THE HEAT-TREATING ROOM AND APPARATUS 


is conveniently arranged, as can be seen from Fig. 17. 
The heating furnace is shown more in detail in Fig. -18. 
Above, the preheater is full of shells. The shells are 
preheated to 800 deg. and are then placed in the heating 
hath in front and heated to 1,500 deg.; 50 deg. is al- 
Jowed for removal from the bath to the quenching tank. 
Houghton’s quenching oil at 1,450 deg. is used in the tank. 


FIG. 19. DRAWING FURNACE AND LEAD BATH APPLIED 


PRIOR TO FINISHING CUTS 
Furnace Used—Tate-Jones. 


Special Apparatus—Handling tongs and handled weights, 


pyrometers and alarm bells for timing. 
Production—1 every 2 min., heated 16 min. each. 


Note—Drawing temperatures vary with different lots of steel. 


The variations are charted. 


The drawing is performed in the heater in Fig. 19. 
The shells are placed in the lead bath and held down by 
the handled weizhts, shown. They are drawn to 1,050 or 
1,100 deg. and allowed to cool in the air. The degrees 
of heating and drawing vary somewhat with the different 


FIG. 18. THE PREHEATING AND HEATING FURNACE 


Furnace Used—tTate-Jones. 

Special Apparatus—Handling tongs and handled weights, 
pyrometers and alarm bells for timing. 

Production-—-1 per min., heated 8 min. each. 


are done on the inside of the shells. The inside finishing 
work closely approximates the roughing work, and very 
similar tools are used. 

The first operation is finish taper boring, the machine 
and tools being the same as previously shown. Oil, how- 


FIG. 20. FINISHING DIAPHRAGM CHAMBER AND 
SEAT AND POWDER POCKET 


Machine Used—Hill No. 3 turret lathe. 

Fixtures Used-——Special head cutters. 
Gages—Plug and at double end, go and not go. 
Production (three operations)—12 per hr. 
Lubricant—QOil. 

Reference—Fig. 20-A. 


ever, now serves as a lubricant, and the production is 
15 per hr. 

The diaphragm chamber and seat are semifinished 
with a tool similar to the roughing tool, The powder 
pocket is rough-tooled out, as may be seen in Fig. 20 and 


June 1, 1916 AMERICAN 
in detail mn Fis. 2 These two tools are followed hy a 
sumbination finishing tool, Fig. 22, illustrated in detail 


in Fig. 23. 
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FIG 22 DETAILS OF POWDER Pea K iT beotesbhInes Tawny, 


the seat and the powder pocnet all at ence. The taase as 
Cosh-faced, asin the roughing operation, the production 
being 10 per hr. The heat number as then restamped 


on the hase, and the shell as mady for nesita. 


FIG 22 FINISHING? PPE biee ues 
AND POW EERE 


EAMEER AND SEAT 


ben KET 
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DETAILS OF 


This tool finishes the diaphragm chamber, 
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The nosing operation consists of closing in the open 
end of the shell, Pig. 24. This is done cold, using a little 
lard oil to lubricate the closing die. The end is closed 
in to about 27'/,, in., the main body of the shell being 
3.01 in. in diameter. The closing-in extends back about 


NOSING 


FIG. 24 


Machine Used -Punch press 
F cies aed) CTesing die and slotted bed block. 
Teo petting stops at back of holder, 


teoapes 


| ee a Tow per br 
Detsterae ot) Daerd od 
Reference Fay. 24-8. 


cat) tee . 
é eo ee a) 
PIG. 220 DETAILS OF PROFILING TOOL BLOCK 
Li SW the measurements being outside and only appron- 
1a igs 
imate,  Detarls of the nosing die are shown in Fie. 20. 


The pent three atm rations are comple ted on the same 
lathe. ‘The shell is chucked as in Fie. 26, and the nose 
eo poneh-hored amd faced. Tt rs then finish-bored and 
A [we qo For this work No. TD dard oil t emploved, with 


thent 3 percent, Kerosene in it tomake it run riht. 


9:48 


A centering plug with a crosshandle for driving pur- 
poses is screwed into the shell, giving it two center holes 
to locate it between centers. It is then placed in a lathe 
fitted with a heavy tool block carrying three cutting tools 
that profile the shell as they are fed along parallel to it, 
turning the shell to three different diameters in different 
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that holds the propelling charge. Besides these two 
grooves, the base edge is chamfered. The two grooves 
and the chamfer are cut with three tools at once, set in 
the block on the front of the carriage. The clamping 
top is removed from this block in order to show the 
position of the three cutters. The grooves and the cham- 


FIG. 26. BORING AND TAPPING NOSE 
Machine Used—Hill No. 3 turret lathe. 
Fixtures Used—Two single-point boring tools and 
Murchey collapsing tap. 
Gages—Stop back of chuck, carrier stop, plug thread 


gace. 

Production (three operations)-—25 per hr. 
Lubricant—No. 1 lard of] with & per cent. kerosene. 
Reference—Fig. 26-A. 


FIG. 29. DETAILS OF THE DOVETAILING TOOL 


sections of its length. Details of the tool block used are 
given in Fig. 27. The production is 27 per hr., with 
soapwater as a lubricant. 

The grooving and dovetailing for the rotating band are 
done in the machine in Fig. 28. Besides the band groove, 
a groove is also cut for crimping in the edges of the cup 


FIG. 28. GROOVING AND DOVETAILING 


Machine Used—Lathe. 

Bl nturee Used—Special three-cutter too] block, special dovetail 
cuttin 

Gages—Three carriage stops, groove snap gage, dovetail gage. 

Production—-31 per hr. 

Lubricant—Soapwater. 

Reference—Fig. 28-A. 


device. 


fer are indicated on the shell at A, B and C. The dove- 
tailing is cut with the special crosstool device on the rear 
of the carriage. This device is shown in detail in Fig. 
29. The operation of the dovetailing cutters leaves a 
slight ridge in the center of the groove for the knurling 
operation. 

From the grooving lathe the shells go to the lathe 
illustrated in Fig. 30, where the bottom of the rotating- 


FIG. 30. 


KNURLING 


Machine Used—Lathe. 

Fixtures Used—Tvol block to hold knurl. 
Gages—Snap gage. 

Production—60 per hr. 

Lubricant- -Soapwater. 

Reference—Fiy. 30-A. 


band groove is knurled. The knurl is seen at A and the 
work at B. 

The shells are ground on two diameters in front of the 
band groove, Fig. 31. Next, they go to the grinder, Fig. 
32, where the buttons are ground off the bases. A shell 
with the center button still in place is shown at A and a 
ground one at B. The grinding fixture is simple and 
consists of two V-blocks and an adjustable end stop. A 
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FIG. 31. GRINDING -TWo DIAMETERS 


Machine Ueel Landis grinder 
Fixtures Used— Nene, 
Oages—Bnaj: Ke whic] roe “oa. 
Production—1u per hr. 
Reference—-F ig. 31-A. 
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ecrew clamp holds the shell in place as the operator 
swings the work back and forth past the wheel. 

After this last grinding the shells are thoroughly in- 
spected all over. Careful check is kept in the shop also 
by inspectors as the shells pass from one machine to 
another. In addition to this the machine operators have 
gages to use where needed. Some of the rough and shop 
gages are shown in Fig. 33 and some of the finish gages 
In Riv. 34. A few of these are given in detail in Fig. 36, 
but on account of the large number of similar gages that 
have already been illustrated in our columns it has not 
been thought advisable to attempt to show more. The 
Rages illustrated represent the types provided in this shop. 


PIG. 33. Petes OR RIOR GAG RIN 


A- Rous? CU Dotten. Ror.ah cut bottom, C— Rough 
taper. I> i s&h Caper E: Fir ome, Qager. r Finish taper, 
(2- -Lower s.r ter Hi Po ant 3 I Bev ageh pe awder Poenet, 
depth Joo kin PN prswele eo pre eet depth, K Powder pocket, 


Bo and net wo Le diverall pouah 


FIG 32. GRINDING OFF CENTER BUTTONS 


Machine Veed— Garlner dish erineder 

wi ure Peed Sr. Gt holger on awinkg carrier. 
‘oA eR Used (ive ral, 

Reference—F i, jl A. 


a 


FIG. 34. FINAL GAGES 
A—Rottom thickness" B—Go and not go plug: C—Ring 


Jamneter, D—Powder pocket depth: FE-—Wall thickness Indl- 
aioli F Go and not wo diameter anap; (:—Profile; H—Pow- 
der pocket, co and not go, 1—Diaphraxm chamber go and not 
go, J—Dovetall; K—Overall 


The copper rotating bands are received all ready to 
slip down over the shell. This work is done by hand, or 
~ometimes the bands need to be lightly tapped down. The 
-hell with a band in place is set into a West banding 
machine at the rate of 95 per hr. The holder is just high 
cnough to guide the copper band into the groove as the 
jaws close in around it. An expanding plug or mandrel 
is placed inside the shell to prevent any possibility of 


— 
i , C » 8 
Pe | ee ~ ) 


FIG. 38 THE EXPANDING MANDREL 


distortion or crushing. This mandrel is shown in detail 
in Fig. 35. Here the taper center Ais seen projecting 
slightly from the end of the expanding sleeve B. The 
mandrel is dropped into the shell untu the shoulder C 
rest. on the nese. The handle D is then held with one 
hard and the handle # turned with the other. This ac- 
tion draws in the taper center expanding the sleeve and 
supports the inside of the shell just under the band groove, 
effec tually preventing the groove from bulging inward. 

This is the last operation in this shop, as the rest f 
the work is done elsewhere. After the final inspection 


the shells are shipped out. 
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FIG. 36. DETAILS OF A FEW OF THE GAGES, SHOWING 


TYPES USED 
In the foregoing article it was intended to cover the 
general methods only, inasmuch as the details of. the 
manufacture of the 3-in. Russian shrapnel have been 
covered in previous articles. 
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Broaching Special Slots in 
Turbine Drums 


By H. B. McDErmMip 


In manufacturing one type of Parsons turbines the 
problem of cutting a large number of special slots in 
connection with the blading work was put up to the boss 
tool maker for solution. The stock was brass or bronze 
in the form of disks about 14 in. thick, averaging per- 
haps 30 in. in diameter. Each disk contained a large 
number of slots; and as there were quantities of the 
disks to be machined, it was important to devise some 
method that would permit rapid production. 

Fig. 1 shows the design of the piece, and Fig. 2 is 
an enlarged view of the special slots to be cut. The disk 
was mounted on a heavy disk or jig of a diameter 
cnough smaller so that the supporting jig or fixture just 
cleared the bottoms of the slots of the finished piece. 

The whole contrivance was then mounted upon the 
crossrail of a planer, and a spacing device was connected 
to the regular planer feed system so that with each stroke 
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KROACHING SPECIAL SLOTS IN TURBINE DRUMS WITH 
MULTIPLE-TOOTH BROACH 


of the planer platen the work was revolved through an 
angle equal to the spacing of the slots and rigidly held 
in place during the cutting stroke. 

The multiple-toothed broach, Fig. 3, was clamped in 
place on the planer bed. This broach was made in 
sections, the first tooth being the shortest and the line 
of the points of the others forming an acute angle with 
the planer platen, so that each tooth would remove a 
chip from the stock and the last one would finish the 
slot to the desired depth. The section A of the tool had 
side points parallel to the planer bed, for cutting the 
side notch A in the slot, Fig. 2. Its first tooth started 
the slot, and its last completed the work to finished 
size. Thus with every stroke of the planer a slot was 
completed to size, the tool withdrawn, the piece revolved 
by the feed mechanism through the proper angle, and 
another cycle of operations started. 

The work, being mounted on a tool head, could quickly 
be adjusted both horizontally and vertically; and once 
set at the proper height with its vertical center line 
over the tool, the work could be completed very rapidly, 
the changing of blanks necessitating the only pause in the 
job. 

It will be noticed that the small side slot complicated 
this tool problem somewhat, as for a plain slot several 
other methods might have been used. In this instance 
only one block was machined at a time, but with a more 
rigid fixture several might be machined. 


June 1, 1916 AMERICAN 


Some Recent Developments in 
Tool-Steel Testing 


By R. Pouranorr® 


On page 419 the beginning of Mr. Herbert's article, 
“Some Recent Developments in Tool-Steel Testing.” is 
published. In this article the author refers (p. $21) to my 
experiments with finishinw-operation cuts ane reproduces 
tweof my curves, About the work iteelf he mays that it 
has teen pubcished an the Russsan langruaece only and 
etpresss the hope that Pomav be “persuaded to make it 
available to readers an Eegiish.” En connection with this 
Tmav mention that my Bvperiments with Lathe Finish. 
Ing Tools” was made also the subject of a paper presented 
te the Manchester Nesecuition of Enesnerrs (htichanedy, 
and this paper has been puboshed an the ° Transactions” 
of the association. Following ts an abstract: 

Considermtle attention ties been wiven to the sarnation 
in duratility wath change on the Cuttin: speed when take 
Ing roushiny cuts with carten steel ane beeety stewed wtecel 
toes, but vers Lith: experimental evidenee lias been pub. 
lished on the durabshity of these sterls when taking ex- 
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INDICATOR IN POSITION Bok MEASURING WEAR 


The paper read bs Bo Gr. 
Herbert before thie Proon ard Steed Pristitcite ee oe deals 
With fine cute. Dut theese were else tee! am trials made an 


tremely fine or trashine cute 


his special too! testince tate Nine and not am a lathe. The 
UVperiments referred te om ths Paper Were tnade an an 
Ordinary lathe and under conditions qlential ter three 
Prevarhing on the Work-hop. Phe tests were dade with 
thr: objert of showin three relator between the lensth or 
RUrE Ce tne ated and the cuttug epoed for a prescribed 
devree Of tel Wear, 

To CATON Out theese tests a short piece af steel (part ofa 
looomative arte comfaiming abeut O58 perocent. carbon) 
about Hl. Uno cbanneter Wate se las ted oan order too yrve 
the necessary riscodity. ard cuttenme was conteniued until 
the too! pea, hed a peredetertnined bountress, Po mensuare 
the durabiiity after the qanuer adepted for reushing 
lool that Is. foccontinue cuttin until the edie of the 
tools breaks down. was feud te be grpraetial and to 
Judge from the Appearance of the bar Lacsed deiriteness, 
ws the trial pro. 
Rressed by means of an indicater tived in the rest imnme- 


The bhuntiess Wis therefore cbservend 


diately belind the tool (see Fiz 1). ‘The induater wits 
eee 
*Analeatant Drofeasar of merhanteal technology, Tmperial 


Technica} Inetitute, ASomcoM, Ficasria 
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“et to Zero at the commencement of the cut and pressed 
against the bar so that as the tool became blunt and lost 
its cut the radius of the bar increased by a like amount 
and this was shown by the indicator. The indicator was 
graduated in two-thousandths of an inch, and the degree 
of tool bluntnesa decided upon for these tests was 0,003 
in.—that is, about 25 per cent. of the depth of cut. The 
lathe, however, wax not stopped when the indicator at- 
Uuined this figure, but allowed to cut until the gave indi- 
cated 0.002 ing As the exact degree of bluntness is diffi- 
cult to measure when the tool is cutting, the indicator, on 
the tool being withdrawn, was brought back to the start- 
Ing pont and the bar carefully measured as the saddle was 
slowly traversed by hand. 

The distance from the beginning of the cut to the spot 
Where the indicator showed an increase of 0.003 in. was 
carefully measured. The indicator was then brought back 
to the startiey point, the bar moved through 90 deg. and 
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CARBON -STEEDL TOOLS 
Length machined with change In cutting speed 


the foreverny operation repeated, Similarly the distance 
traversed for the indicator to show an increase of 0.003 
in, Was observed at Tso and 270 dey. to the first observa- 
tion. There was very little difference between the four 
measurements, and the averaze of these was taken to rep- 
resent the length machined by the tool ere it attained the 
prescribed bluntness, A lubricant of soap and water was 
used amoall the tests. | 

After each test the tool was reground ina universal tool 
erinder ard oan oo stone was drawn lightly across. the 
int edge to slight!'y round off the feather edge and 
prevent crumbling at the commencement of the cut. 

Tests with Carbon-Steel Tools—Sertes 1 and 11 were 
made when taking a cut, in. deep by ?/.. in. traverse, 

The former were carried out with a round-nosed tool 
having a cutting angle of 80 deg. and at speeds between 


Jor 


16 and 57 ft. per min., while the latter series was made 
with a broad-nosed tool having a cutting angle of 85 deg. 
and at various speeds between 16 to 74 ft. per min. 

The results of these trials are shown in Fig. 2 with the 
cutting speed as ordinate and the length machined as 
abscissa. 

As the diameter of the bar (4.6 in.) was practically the 
same for both series of trials, the surface machined is 


length Machined with Change in Cutting Speed 


Length Machined, Inches 


Cutting ‘Speed, Feet per Minute 


FIG. 3. CUTTING SPEED (FEET PER MINUTE) OF 
HIGH-SPEED STEEL TOOLS 


Length machined with change in outting speed 


directly proportional to the length machined and both sets 
are comparable. 

Tests with High-Speed Steel—Series IIIa and IIThb, 
also [Va and IVb, were made with tools having a cutting 
angle of 75 deg. on a bar (same as used in the carbon-stecl 
trials) about 4.2 in. in diameter. The tools used in trials 
I}Ja and IVa were of the broad-nosed type, while the tools 
used in trials IIb and IVb were of the round-nosed type 
(for sketch of tools see Fig. 2). The results obtained 


14 —-+} — — 


length Machined mith Change 
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FIG. 4. CUTTING SPEED (FEET PER MINUTE) OF 
HIGH-SVvEED STEEL TOOLS 
Length machined with change in cutting specd 
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in the foregoing tests are shown in Figs. 3 and +, where 
the cutting speed is plotted against the length machined. 
Lines connect the observations of the different sets, and 


the latter are marked with their series number. The 
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dotted line represents the mean of the observations for the 
several sets with broad-nosed tools. 

If the quality of the finish at different speeds as shown 
by photographs (not here reproduced) could be repre- 
sented on a diagram, the latter would take a form very 
similar to that given for the relation between the cutting 
speed and surface machined. The number of trials, how- 
ever, is insufficient to enable any definite conclusions 
being arrived at, but so far as they go they generally 
indicate : 


1. That carbon-steel tools on the cuts taken are more 
durable and capable of machining a greater surface than 
high-speed steel tools (compare Figs. 2, 3 and 4). 

2. That the surface machined (for a prescribed degree of 
bluntness), particularly in the case of high-speed steel tools, 
is not constant for all speeds, but varies irregularly with the 
speed (see Figs. 3 and 4). 


3. That the quality of the finish improves as the cutting 
speed decreases. At high speeds the tool appears to pluck 
and tear the surface, and instead of the cuttings being sharp 
they are frayed at the edge. This conclusion is supported 
by an examination of the photographs of the surface of the 
bar, micro-photographs of the same and photographs of the 
chips themselves. 


4. That the broad-nose carbon-steel tool gives consist- 
ently better results than the round-nose tool, whereas in the 
high-speed steel tests the reverse is the case; that is, the best 
results are obtained with the round-nosed tool. Below 36 ft. 
per min. the round-nose high-speed steel tool is generally 
better than the round-nose carbon-steel tool, but above that 
speed the latter tool gives the best performance. At all 
speeds the broad-nose carbon-steel tool machines a greater 
area of surface than any of the high-speed steel tools. 


The chemical composition (percentages) of the high- 
speed steel tool used in these trials is as follows: 


Cc SI Mn Ss P Cr Wo Ni 
0.61 0.10 Traces 0.01 0.023 4.49 (14.45 0.31 


i 
Cam Release for Spring Plunger 


By W. Burr Bennerr 


Occasionally, all that is necessary ina jig to hold 
the work in place is a spring plunger with a heavy spring, 
as illustrated by the piece G, in which the four small 


=X | 
oh l, 


CAM RELEASE FOR A SPRING PLUNGER 


holes are drilled with a multiple-spindle drill head. 
Fiowever, it is somewhat awkward to operate, and con- 
siderable strength is required to compress a spring such 
as that shown at F. The release of the plunger C may 
he made comparatively easy by milling the inclined plane 
or cam surface D on the end of bearing E so that the 
pin A will follow up as the handle B is revolved. Turning 
the handle back to the limit will lock the plunger against 
forward movement. 
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Letters from Practical Men 


Locomotive Superheater Flue 
Testing Machine 


The superheater thaes are aovital part oof the modern 
lewwometive, and an order te test: Chem therouetily befoore 
puttin them ante the healer for servies the See tine 
hilt a testing Miaehine on a somewhat peeahar desten 
at its Shoemeam sheep, 

This machine was desrened by the bealer-shep fore 
than, Mo Notraene. Pre coutetareine feature os that: the 
Dies are tested tunel coe ted workin cerediteaties by tia. 


Ing the pressure apydied om the outerdes Phe gene ral 


FIG 2. 


FRONT END VIEW cob FLUE TST 
UL Mite tire c of thie Pride beatae: Is elsowrtoan bk 1. whieh Is 
tVew of the front thee thuiee are Te 
“erte:|, 

one r a i ¢ ‘ 

Phe Minder onl of a denoth of tein, ocible extriae 
heavy pipe 25 ft. Gin. dome, the grerde of which op Jn ore 
1,. ft unr] 


ened firearms wired 


Mt te hy ims in diameter in order te perrese 
finished surface for the de. 
The front end of the avis 
a that is trditerech ape liv ay st ibeetiae tral clatap Py fee 


Veg death rn ten Reel pustony, 


ify roils lee! hes a fe ryoeo\ chortle 


ment operated It wow pew aed Taeiwive] «tam ait the 
bottom of Fiz. 1 The pesten an the baw etd at tly 
Viinder can ole tittedd te 
lenyth, so as te tase care of thies from Pe ft. te 2 ft. 
long, The ends af the thie are alee the front cmd oof 
the ovlinder ire aeg val ACE et he hae tee 


eV e Tbsderdy }" ie oe cat ea taptebe 


that are Insertecloanm the oviiob pocan are the qestenm, 


After Qo thie Gs placebo am the exineer aed perege a 
lightened up. the space aresrel the foe ae Web wath 


ee 


Water by simply opening the cock shown on top at the 
front end oof the eviinder, After the evlinder is tilled, 
the pressure is ron up by the little hand pump on the 
left in Fig. 2. The flues are tested at a pressure of 
abeut $50 te 500 1b. per sq.in. With this pressure on, the 
Inside of the fue is inspected for deaks through) the 
An electric light is fastened in a 
stnilar opening in the piston on the other end of the flue, 
Fis. 2.0 In this manner any leak is readily discovered 
and Welded afterward by the acetylene method. 


opening in the eap, 


This machine paid) for it-elf in a short time. Three 
het cum test a& set of 3t thues in about 2%, hr. In an 


old set of thies where numerous pit marks have been 
Welded at ds necessary to test the soundness of the welds, 
aseven with the greatest care a flaw is sometimes devel- 
oped near the point of welding. Pf these flues are set 
inte the boler without bemg tested, it often) happens 


REAR END WITH LIGHT CORD 


Pic3. 2. 


that from ene te stv or mere flies have to be removed 
come teecootiee of teaks. The cost of removing and Te- 
placing one leaky flue in oa boiler is preater than the 
vestoof testieg the whole set in the machine described. 
Minneapolis. Mian. WILLIAM SEELERT. 


% 
The Story of the Berry BasKets 


This story teaches the zeal with which Dr. Stratton 
wel /ee Very opportunity to fest the metric system on 
thre: people of thits Country and the devious methods to 
which he ods prepared te resort mn order to accomplish 
his purpese, | 

Several Northern states have laws making the dry 
quart the Jecal measure for berries and small fruits, 
etfernne of saeh commodities in baskets of other 
tT, ati Offering them 
subject tea fine. Some of the Southern states have 
and early strawberries are hence shipped 
markets in bachets of) smaller capacity, 
which baskets, while leval at) the point of shipment, are 
Phoaloat the pean of constimbtien, To remedy this 
‘ troubsleseornne situation, a comnittee of 


the 


eattnae EN three se 


|» Wi 


They sl ho daws, 
te Nerthern 


anomalous and 
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produce dealers endeavored to obtain the passage of a 
law at Washington making the dry quart the only unit 
of measure for small fruits and berries throughout the 
country. Upon applying to the authorities at Washing- 
ton, they were referred to the Bureau of Standards, whose 
officials framed for them a bill which was subsequently 
introduced by Senator Lodge of Massachusetts. On 
cursory reading, this bill seems to be framed to accom- 
plish its intended purpose, but closer examination shows 
the following little joker within it, due to action of the 
Bureau of Standards: 


Provided that nothing in this act shall prevent the sale of 
such small fruits and berries by weight or by the liter, half 
liter, quarter liter, or multiples of the liter. 


Not many of our readers will recognize the manner 
in which the bill, if it were to become a law, would act, 
but when it is recalled that the liter is 
about 10 per cent. smaller than the 
dry quart, it will be seen at once 
that, since no dealer could afford to 
use a large quart while others were 
using a small one, the effect would 
be to make the liter the actual standard. 
In other words, while the ostensible 
purpose of the bill was to make the 
dry quart the standard, its actual effect 
would be to make the liter the standard. 

In explaining the matter the asso- 
ciate physicist of the Bureau frankly 
stated: “We would not care to frame 
a bill that would in any way interfere 
with the metric system,” and, since 
no weights-and-measures bill can get 
past the Committee on Coinage, 
Weights and Measures without Dr. 
Stratton’s approval, that was equivalent to telling 
the country that no  weights-and-measures reform 
which does not bear the metric label is possible. In 
this case a most sensible and much needed reform was 
blocked by the attitude of the Bureau. They have shown 
themselves willing to legalize the confusion of a double 
standard if they can accomplish their object, which, first, 
last and all the time, is to get the metric system in. 
The grotesque legalizing of two units of measure for the 
same purpose and the legalizing of the liter for a single 
purpose shows their professed aim of “uniformity” to be 
a sham. F. A. Hausey. 

New York City. 
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Combination of a Press 
and a Subpress 


In punching very accurate plates in which some holes 
or grooves move up a few thousandths of an inch for 
each fullowing plate, as shown in Fig. 1, it has been 
customary to divide the job into two operations. A more 
recent method was to provide the die block and holder 
with the punches for the shifting holes, with screws to 
displace them; but as it stands to reason that the boy 
who runs the press will forget, once in a while. to turn 
both screws, the mechanism was often out of repair. 
The latest method is a union of the two previous ones, 
by combining two dies, the movable one being the 
subpress of the fixed part, as will be seen in the illustra- 
tion, Fig. 2. 
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The bedplate A carries the shear blocks B, which in 
this particular case were 14 in. wide and 34% in, apart. 
The parting punches C are shaped so that they can be 
turned the other way to cut on the outside of the blocks, 
making it possible to blank 31-, 4- and 444-in. plates 
without extra expense. 

The parting punch is for trimming the material on the 
stop side. The disappearing stops D are to prevent too 
much waste, but the accuracy of the piece does not 
require them. The trimming is an insurance against 
any mistakes. Besides the parting punches the punch 
holder F also carries the stripper F’, which flattens the 
thin material. The slot in the center of the stripper 
is so shaped that it allows free passage to the punches G@. 
The holder // of the movable punches is kept in 


Piates 


Detail of 
Punch 


position by two pins JZ, over which the holder can slide 
up and down, the holes being a close working fit. Two 
stout springs A’ press the holder H against the main 
punch holder 2. The guide pins I are rigidly placed 
in the movable die block L, which can be moved by 
the screw M between the guide plates N. The screw 
has its bearings in the bedplate. The head of the screw 
is divided, and turning is prevented: by a snap-catch. 
To safeguard against mistakes in assembling, the 
moving punch holder is furnished with a numbering 
stamp P, which makes only an impression in the punch- 
ings. The stamp has to be changed for each new lot 
of punchings. JAN SPAANDER. 
Brooklyn, N. Y. 


x 
Felt Polishing Wheel 


The illustration shows a type of polishing wheel that 
has many advantages over the ordinary leather-faced 
kind, the most important being that it will cut faster 
and retain its emery coating longer than the ordinary 
wheel, and it will not glaze as easily. It was originally 
designed for finishing aluminum and other soft-metal 
castings, and for this work it is superior to every other 
type of wheel. It will, however, give excellent results 
on all kinds of metal, and most workmen prefer it to 
the leather-faced wheel. 

As will be seen from the illustration, this wheel has 
a thick felt ring mounted on a wooden wheel body. The 
felt ring must be continuous and should be made of 
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rather hard hair felt. The bedy is formed by several 
thicknesses of wood glued together and so arranved that 
adjawnt lavers have the grain running am different: di- 
mations, “Po prevent the hole from Wearing out of true, 
itis provided with an iron oor steel bushine. The bushing 
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7 ays ‘ 
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“ay - ; wines, Vhe Clhiv wehrotised 
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Ds fwrsss tenes, 

A FELT WHEED. Wott. Not 
OLAZE FASTLY 

presit conn, ales 


nav be driven throuch the felt ante: the weed. or holes 
Mav be drilled are) woeedl tn pecs drivenoin. The brads or 
fete should mot penetrate more than ene quarter is hoatte 
the felt ring, 

Before thre CMe TN cveafip oe ye aMtetelys I, thre wheel rae | 
This may de done aaa Lathe, the wheel besa 
‘yoeteetsoonm the felt) rons 
then 


bn. trips], 
plaovd on ao mandreb ane the: byrke 
Petnaveed by Qocraree fle. Pore etme ry Conatin ods 
applied dn the same Marner as an the case of a leather 
faced whe, 

The Test cotpvetiie nt save of the: wheel om 2 am. an 
diameter, the diameter of the leeds dest Plan and the 
Thickness of thie fe ft rite Vl. an, may te 


of any width recruireed, atid thee felt rane arias be ren t- 
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The fixture for the die is shown in Fig. 2. 
A is mounted on the pad 2B. 
position Cy the cam J moves the vage pin &, which gets 
the jaws F into proper position. Ky moving the handle 
Into position (, the clamps G press upon studs //, there- 
by holding them in place during the operation, Moving 
the handle back to the position (releases the studs and 
thables the riveted piece to be taken out without trouble. 


A ring 
By bringing handle ( into 
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DETAILS OF A SAFETY RIVETING DIF 


The studs and the round plate are so held during the 
eieration that after the work of the punch the swavzed 
bushings cannot stick in the die. A. O. ALENayY. 

Avenel, No J, 
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Hydraulic Expanding Mandrel 
for 4.5-Im. Shells 


The accompanying drwing shows a mandrel for 
hebiine the bo-in. British high-explosive shells) while 
trrachiniey the outside.  Phis mandrel will be found 
useful when the atr-operated mandrel cannot be used on 
account of the lathe not having a hollow spindle. 

The operation of the mandrel is obvious from the 
Hrawing, The ram af. when serewed down on the oil 
inthe chamber B, forces the taper member Co forward, 
expanding the blades 7), 

The tlea of using hydraulic pressure onan expanding 
mandrel is a new one to me and would appear to have 
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ao dares range of usefulness for work otherwise ditheult 
leo freed, 
boaamoaleo weing a similar mandrel wath steel ball- 


testead oof oil for the medium. 


prresstire-Cransmittiny 
The reason for sulstitutense the balls in this case is that 
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the lathe spindle is of such a design that it is nearly 
impossible to get an oil-tight joint between the mandrel 
and the lathe spindle. In order to use the steel balls it will 
usually be necessary to increase the total length of the 
mandrel. This makes a longer overhang of the work, 
go that the oil is the Lest where it can be utilized. 

New Glasgow, N. S. Joun S. Watts. 


Efficiency in the Pattern Shop 


We hear a great deal about ways and means of reducing 
costs and increasing production in the machine shop or 
foundry. These plans are continually being brought 
to the attention of the management of enterprising con- 
cerns, but seldom is anything said of the savings that could 
be effected in the pattern department. Few managers 
realize the unnecessary expense and delays in production 
that are caused in the pattern department by not having 
it in closer touch with the drafting room and the foundry. 
Costs mount up in the pattern shop for several reasons, 
but under better conditions could be greatly reduced. 

In the first place too little consideration is given in the 
drawing room to the design of machine parts that are to 
be cast. Very often the construction of the pattern could 
be simplified, thereby reducing costs and in a great many 
cases further decreasing the expense in the foundry with- 
out affecting the design of the machine or part. 

Frequently machine parts are designed with pockets, 
projections or undercut portions that make it necessary 
for the pattern maker to core out under these parts in 
order to get a casting true to the drawing. This means 
extra work in the pattern shop and foundry and produces 
a rough casting, because the drawing room does not con- 
sider or does not understand that the design means extra 
work in patterns and foundry. 

Sometimes a drawing goes to the pattern shop for work 
that is still in the experimental stage. Unless orders 
pertaining to it are given. the shop makes up the pattern 
in first-class manner when a much eheaper pattern could 
have been made to give the casting wanted. 

Too often the foreman of the pattern shop thinks that 
he knows the best way to mold patterns and makes up 
some complicated work without talking the matter over 
with the foundry foreman. When the work is received, 
the foundry foreman refuses to accept it until it has 
been changed to suit him, and these alterations entail 
extra costs and delay. Often a pattern is made for a 
broken part of a machine, when the piece itself could have 
been sent to the foundry and used for making a mold with- 
out further cost. 

An example of how these things sometimes get by and 
run into money recently happened in a fair-sized shop. 
The machine foreman in rigging up an old lathe for a 
special job found that the faceplate, which was of cast 
iron, was cracked on one side. Instead of sending it to a 
near-by shop to be acetylene welded, he took it into the 
drawing room to have a sketch made for a pattern. The 
foreman of the drafting room gave it to one of the boys, 
who made a standard-sized tracing, all lettered. A blue- 
print was taken and the pattern ordered. The pattern 
shop upon receiving the blueprint and order made up a 
first-class pattern which in a couple of davs was sent to 
the foundry with an order for one casting. The pattern 
was supposed to be for production, and three castings 
were made. A week’s delay and an excese in costs in all 
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departments that handled this part were incurred because 
the piece was too small to have much thought given to it. 

Thousands of dollars could be saved yearly in large con- 
cerns by having an efficiency man—a practical pattern- 
maker—work with the drawing room, pattern shop and 
foundry, to help them to coperate. He would show the 
drafting room the needs of the pattern shop and the foun- 
dry, so that the designs might be simplified where possible. 
He would sce that proper patterns were ordered and 
would consult with the foundry regarding the best method 
of making patterns. With such a system the work would 
be carried through with the least delay and the lowest 
costs. JoHN J. EYRE. 

Boston, Mass. 
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New York Preparedness Parade 


The greatest parade in the history of the country, if 
not the world, was reviewed in New York, May 13, by 
Mayor Mitchel, Major General Wood and Admiral Usher. 
The parade was composed of civilians representing 64 
trades or professions. It started at 9:30 in the morning, 
and the last platoon passed the reviewing stand at 9:40 
in the evening. At no time was there a break in the 
line of more than three minutes’ duration. 

A careful compilation of the number of marchers, made 
with indicators by representatives of the New York 
Times, fixed the total at 125,683, made up as follows: 


105,674 

OMEN. Meet lk oie See cei ew ee OSM AS a ew oa se 3,287 
National Guardsmen.........ccccoccccececccscccecens 7,994 
Spanish War VeteranS........cce00e  sevrcerccconvese 128 
BandsmMmen. oii ccs cbc ccc enc beet eielee b eee woe Cle ees ee ee ee 8,000 
TOAD! soko ek cores wee ace ca levteh ate eed Ge Dice's wn AW eles 125,683 


This exceeded by 45,000 the largest parade that had 
ever been given previously, the Sound Money. Parade of 
1886, and exceeded by 50,000 the Business Men’s Parade 
in 1908. Over 60,000 men had to be refused enrollment 
because of the inability to pass more than the above 
number by the reviewing officers within the alloted time. 

There were no uniforms, no wheeled vehicles, and no 
horses except in the National Guard and those used by 
the Grand Marshal and his staff. But although civilian 
clothes were worn, almost every marcher carried an 
American flag, which, besides the battalion colors, made 
a sight impressive beyond mere superlatives. 

The purpose of the parade was to impress upon the 
country at large, and to the pifflefists in Congress in 
particular, the overwhelming sentiment for preparedness. 

There were 7,000 engineers in line, marching in pla- 
toons of 20, each platoon with a leader, and they without 
any doubt presented the finest appearance of any body 
of men in line and earned many plaudits from the 
1,000,000 spectators who lined Fifth Ave. during the 
entire 12 hours. 

They were led by the Naval Consulting Board, com- 
posed wholly of engineers from the national engineering 
societies. Then followed the delegation from the Engi-— 
neers’ Club; then the other engineers. 

It was the first time the engineers of New York ever 
appeared in a body, and it was a most significant event in 
many ways. When W. L. Saunders, Thomas A. Edison, 
and many others will march afoot in the ranks of such 
a demonstration, it betokens a depth and weight of 


public opinion which ought to have an effect even on a 
Congressman. 
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Discussion of Previous Question 


The Suggestion System 


On tae OOP Ponotieed with special qiterest the pamts 
ra rs | be ab: I. Davis om the “Uerwesfieon sv stent, ] have 
had evperiotor With su cerestion schemes ated am stroncly 
in decord With foe Views. Po think every practical man 
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MUoertence With the average operiter om that titles are met 
Wealy deste]. The ales Theol pres Chree Va rieotis Jueotisertiee! | 
Pos, 

Wreth resard to suzyestion schemes for the small firm, 
they should be encouraced as much asin a Jarre pont. 
Diistameess coos] dee cated Were Che stracd sheet hate areused 
Iteeif from thre weras-Voliepledea- Way te that of an Siup-te- 
the-minutessdep trea, the guitreedtie tien of an etherent 
Tn fact, the svete as often of most 
Salue When itis adooted in comme: tron with a small firm, 
because the men pul tevether and exvervene dees his Lest 
to turn out work ethoent’y and smartly when his qdeas 
are readily accented ane put into operation, Phe smuall- 
shop foreman, however, must alwavs be ready and willing 
to listen to the men and should soli It stirerestiotes, bec aise 


Ole cestion aveten, 


hy fo doing he wil create a stuirit of cooperation that ro s0 
eesential, A. Be bes. 
Manchester, Bugland. 
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From a Small-Shop Notebook 


Tohave read with interest J. HL Van Deventer's 
“From a Small-Shop Notebook” on pase oss, and 
Would like to submit a few kinks that may al-o be 
helpful to amall-sheop te hanes 

There is another wav than the one shown to make a 
reamer cut larger, This method is to take one puece OF, 
letter, two Pte es of etee] Wire, Rolder one end of each 
to the top end of the reamer, leaving the other ends 
free. The size of the wire i governed hy the size and 
number of flutes, Tt should be chosen te fib the epribee 
between the flute and the wall of the hole te be reamed, 
and adjustment can be had by rhlimmiing under the wire 
with paper. 

At one time IT had some Jarve steel washers cut from 
M-in. boiler plate, as shown an Fee. 2.0 By mistake 


~ 


they Were made 0.010 Itt. too darce am the bere, Tu-tead 


of throwing them away I put them into the furnace, 
heated them to a bright red and then dipped them into 
cold water, as shown in the illustration, cooling the 
ontede edge first by turning the disk around quickly 
and leaving a ring of hot metal on the inside next to 
the hele. The result was that this hole decreased in 
sze sutheiently for us to rebore it, 

Mistakes are made as frequently in) small shops as 
In larze ones, if not oftener, and Fig. 3 shows a brass 
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casting in which during the finishing cut on the outside 
diameter the tool dug in as at A. The piece had not been 
faced to length, so by putting it under a hydraulic press 
ane mqquine ziti” it endwise we were able to swell it enough 
to wine the diameter and get rid of the gouge. 
Holvoke, Mass, JoserH G, NOBLE. 
x . 
Truing a Lathe Center Withou 
a Center Grinder 


Qn page 821 Is shown & method of truing lathe centers 
without a center grinder, This method is open to criti- 
cisin. TD tried it some 12 vears ago and found it wanting. 
Roughing a center by hand so that it) will run within 
Ve in. of true is a delicate job indeed, Then lapping it 
with a piece of worn-down emery wheel is some task, if 
the center runs out true, and also takes a lot of time. It 
will be anvthing but reund if the wheel is held as shown. 
It will alvo be scored unless the wheel is moved to and 
fro parallel to the horizontal axis of center. This can 
only be accomplished by setting the compound rest at 
n proper anyle, on lathes that have one. 

It dees net make much difference if the dead center i= 
sprung a little in hardening, for any error can be com- 
pensated for by adjusting the tailstock, 

Qurs is one of many shops that do not possess a center 
One is hardened and 


grinder, We use twe live centers, 
Then the hardened 


ueed during the roughing operation, 
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one is removed and the soft center, which is turned true, 
is inserted for the finishing operation. I have followed 
this method for several years, and it leaves nothing to be 
desired. G. STroM. 
Brooklyn, N. Y. 
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Proposal to Standardize 
Machine Tools 


I was much interested in the report of the discussion 
at New Orleans of Mr. Miller’s paper on “Industrial Pre- 
paredness.” The point that interested me most was 
Mr. Alford’s suggestion of standardizing machine-tool 
designs and the resolution to have a committee to con- 
sider this feature. 

I understand that the idea is to prepare standard 
designs of machine tools (which would be principally 
lathes) for the manufacture of munitions and to publish 
these standard designs and specifications. This looks to 
me like a most excellent idea because shell lathes, if 
properly designed, are really simple things to build, and 
with standard designs available, they could be produced 
by practically any machine shop, so that even from a 
standing start they could be turned out in almost un- 
limited quantities within a few months. This would 
leave the regular machine-tool concerns free to produce 
their standard machines, which would be needed in large 
quantities by the machine shops that were building the 
shell lathes, both for making the lathes and for tool- 
room equipment. 

I am also satisfied from experience that this would 
result in a great saving in cost. This is particularly 
true of the larger shells. We are making 8-in. shells 
and were offered for this work 30-in. and 36-in. engine 
lathes having 12-ft. and 14-ft. beds and costing from 
%2,000 to $4,000, equipped with regular overhead coun- 
tershafts and regular engine-lathe features. The lathes 
we are building for ourselves are 24-in. swing with 7-ft. 
and 8-ft. 6-in. beds and should be produced for about 
$1,000. 

We have done something ourselves toward standard- 
izing shell-lathe construction. We have a standard cross- 
section of bed which we make in four different lengths, 
and we find this equally satisfactory for 3.3-in. and for 
8-in. shells. We have four or five different designs of 
headstocks for this bed and some variations of each de- 
sign adapted to different operations and various sizes of 
shells, but any headstock can be put on any bed. Right 
here I might say that all of these headstocks have cast- 
iron spindles with driving gear cast integral. I think 
the first thing the committee ought to do is to cut out 
any business of “hammered high-carbon steel spindles 
bored from the solid” and also eliminate steel gears and 
““semi-steel,” which after all is only a polite way of say- 
ing cast iron. We also have a lot of different designs 
of saddles for different operations, but all having the 
same size of dovetails take a cross-slide. Most of these 
saddles take the one standard apron, which is very sim- 
ple and cheap to build. 

For feed we are using belt feed exclusively, and it 
is quite strong enough to pull two heavy cuts on the 
8-in. shell, reducing it at once from forging size down 
to 14 im. over finishing size. We use standard split steel 
pulleys on the spindle and a rod for driving the feed, 
so that we can readily experiment until we get the exact 
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feed that suits best. We use two feeds with jaw clutch 
between, so that we can have a roughing and a finishing 
feed. 

We are also making thread millers that take the same 
design of headstock and bed as the lathes. These are 
double-spindle machines, so that we can true up the coun- 
terbore at the same time we mill the thread. 

I certainly think that a good move is being made in 
suggesting the preparation of standard designs of ma- 
chine tools for shell manufacture. If the Government 
adopts the proposition to let small contracts for muni- 
tions in times of peace, I should think it would be a 
good plan to arrange so that some of the large shops 
would make up their own machine-tool equipment for 
making these peace-time orders. This would insure that 
a number of shops throughout the country had drawings, 
patterns, equipment and experience for making the ma- 
chine tools necessary to produce munitions. 

It should be added that before this committee can get 
very far in their labors they will need to have before 
them standard designs and specifications of the shells 
that are to be produced, and as has been pointed out 
several times in the American Machinst, there is room 
for a good deal of improvement in the design of shells to 
make them economical to manufacture. It would there- 
fore seem desirable to first secure the codperation of the 
War Department in simplifying and standardizing the 
designs. H. V. Hateut. 

Sherbrooke, Que., Canada. 
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Sizes of Tap Drills for Varying 
Conditions of Work 


Perhaps the last sentence in my article on page 775 
should be qualified so as to prevent any misunderstand- 
ing. Tap action is as follows: A sharp tap tends to 
throw up what may be termed a slight burr on either 
side of the cutting point as it cuts the thread in the hole, 
thereby slightly increasing the amount of thread contact 
of the screw. With a dull tap this “burr” will be more 
pronounced as the tap is forced through the hole, which 
still further increases the amount of thread contact for 
the screw, especially in the softer metals. 

Indianapolis, Ind. O. R. KLEPPEr. 
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Curved-Lip Parting Tool for 
Planer or Shaper 


On page 284 Mr. Roberts illustrates a novel form of 
parting tool, which he has used with good results on 
cast Ivon. Equal results in either cast iron or mild 
steel are obtained by rounding the face of the tool as 
shown by the accompanying illustration. This shape 
has the effect of causing the chips to curl in the direction 
of their width and thus become narrower than the groove 
cut by the tool, and they will therefore clear themselves 
freely. It is usually recognized that the metal in the 
chips occupies more space than it did before being cut, 
with the result that, when parting with a square-faced 
tool, the cuttings wedge themselves in the groove, causing 
the frequent breakage of parting tools. 

A large fillet should always be left at the root of 
the cutting face. Otherwise, this is the weakest part 
of the tool, and in the event of breakage the whole end 
of the tool is lost. 
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The remarks of Mr. Groocock on teol lubrication— 
tage 296—are very interesting as showing the effect of 
‘ferent lubricants for different materials and opera- 
tens, Por producing a highly finished surface in 
mheving toul-steel year cutters a mixture of lard oil and 
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PARTING Town, 


tunentine may be relied upen when other lubrieants 
fal. This mixture has alo proved verve sucessful in 
poodwong a smooth thread on tool-steel screws, 
Glasvow, Scotland, Jous Torpisa. 
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Glass-Cutting Experience 


Referring to the artele on glass cutting, on page 
316, does not Mr. Little give a wrong impression as 
to the value of the diamond for cutting glass? The 
camond as cut for finger-ring settings as about as 
suitable for gla«s cutting as the ball peen of a machinists 
hammer is for use as a om riber! 

My experience has taught me that there is everything 
in favor of a diamond glass cutter exept the two facts 
that the diamond cutter coste more and that it i more 
linely to break if drawn sidewise across the glass. 

The diamond chips that are mounted in the commercial 
clase cutters that To have used have all been small thin 
pies presenting a knife-lthe edge to the glass, When 
arfully handled, they have shown a@ long life and have 
given the best of results, cutting @ much smoother line 
than any stecldisk cutter, Myxon EF. Eppy. 

Kocaton, TL. 


Preparing for Manufacturing 
Munitions in the U. S. 


The letter on pave 008, by A. B. Chester, ha« much to 
commend it. My ontvy entice as with the second para- 
graph. The making of munitions for foreign countries 
bas two bad features: Tt suppiies our posstble enenies 
with war material to use against us. and itantreduces the 
temptation to foment the national mvalrv between coun 
tries in order to sell munition at a large profit. The 
Muntry canomuch better afford to pay a heavy bonus on 
Material wt needs for itself rather than have su h seanea’s 
As Were traced to the Krupp ard other works a few \ears 
Then, too, T fear Mr. Chester dats teo mich stress 
on the need for the tramed mechanic on mineh of the werk, 

The making of heavy ard machine gun. probably 
requires skilled men for the most part. but th sis net trie 
In the case of shell and sumuar werk. which forms the 
great bulk of war supplies in the modern battles, The 
majority of workers on sti le in plants that are turning 
out the laryest quantities never saw a shel] Ie fore, Ard 
many of them never -aw the msidte of a shop te fore. Mad- 


Were, 
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ern manufacturing utilizes skillfully designed machines 
that can be run by inexperienced men. 

One great need is to study carefully the designs of shell 
and fuse parts in order that they may be manufactured 
rapidly and at minimum cost. This means paving par- 
ticular attention to tolerances, to prevent their being made 
any finer than is absolutely necessary to have the part 
function properly, 

Mr. Chester’s plea for the opening of the arsenals for 
the education of those who must make munitions in time 
of war is along the right line. Wideapread information 
sof far more value than any secrecy can possibly be, 

New York City. Frank (C. Hepson, 
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Device To Hold Center Work 
to Faceplate 


The accompanying illustration shows a “hold back” 
‘hit is much better than the ordinary strap or belt 
ine, To me it appears better than two devices recently 
sown, one on page 188 and the other on page 203 of 
Vol. 44. 

In using this device the 58%-in. threaded shank is 
inserted through a hole in the faceplate and adjusted 
~» that the long flat spring end will have just the 
proper tension to hold the work ‘in place when it. is 
sprung over the tail of the dog. This arrangement is 


- ae Deeat 


A SPRING-TAILED “HOLD BACK" 


very useful on production work, as the faceplate does 
net have to be sezewed back and forth on the spindle 
for each piece, and it: will fit any ordinary faceplate 
or lathe deg, 

These spring dogs may he made larger or smaller, 
Lut the one shown is suitable for use on lathes of from 
1]. to 20-in, swing. 

In removing work from the lathe it is only neces- 
cary to swing this spring dog around until it clears the 
tal of the dathe dog, so the faceplate does not have to 
Herbert M. Daruina, 


be Loesenedd. 
Greenfield, Miss. 
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Fractions, Decimals and 
Millimeters 


The equivalent tuhble oon piace 172 stirerests that perhaps 


my practian in handling data of this description may 


prove interesting, _ 
When scrapping catalogs, T take out all data or tables 


and put between the covers of an old catalog the clippits 
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that I am likely to want immediately. These data sheets 
are trimmed to a standard size of 4x714 in., the cover 
being about 414x734 in. The sheets are entirely loose ; 
an elastic band around the covers keeps them together. 

Should I go to another shop, perhaps I should need 
different data. The data sheets that I do not immediately 
use I keep in stock in an envelope. If I have the matter 
there, I can remove from the book any data that I do not 
require, put the sheets back in the envelope and insert new 
data in the book. 

By this method I can locate your table of equivalents 
of metric and English units in a few seconds. 

Wembley, England. J. H. Davis. 
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Side Shield for Emery Wheels 


On page 606 is a query about the objection to the use 
of the side of emery wheels. The chief reason is that 
the nature of the material and the shape of the wheel do 
not enable it to withstand much pressure in this direc- 
tion with safety, as the wheel is placed under bending 
strains. When the face is used, the wheel is under com- 
pression, to which it is more suited. 

As the popularity of the side of the wheel is due to 
the same reason as that of the disk grinder—the case 
of obtaining a fairly true surface without exercising 
great skill—it follows that the side is used chiefly for 
the larger surfaces. Now in order to save time and get 
the same unit pressure a workman will employ greater 
total pressure than he would on the face, which is just 
the reverse of what ought to occur. 

I have seen wheels worn down nearly to a V-edge by 
this practice, spoiling the face for most uses. The thing 
to do is to install a disk grinder—even a small one using 
9-in. emery cloth will be found a remarkably handy 
tool. 

As the side of a wheel seldom gets a truing-up, articles 
ground on it are likely to appear flat when they are 
not, since the wheel shows a bearing all over the work. 

Rochester, N. Y. S. E. Cory. 
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Blueprints Without Tracing 


Mr. Spalding, on page 803 of the American Machinist, 
writes about making blueprints without tracing. I, too, 
have taken advantage of the fact that very good blue- 
prints can be obtained from drawings made on bond 
paper with a soft pencil. Light-weight but very tough 
bond paper was selected. The scheme was found to have 
disadvantages as well as advantages. The lines rub off 


very easily, since a soft pencil must be used; and if, 


the drawing is handled very much, it soon becomes 
emeary and dirty. Such drawings cannot be cleaned with 
art gum, as can ink tracings. 

These pencil drawings are good and economical for 
such work as jigs and fixtures, where only a few blue- 
prints will be made. The method is also satisfactory 
where an experimental model of a mechanism or machine 
is to be made. The drawings can readily be modified as 
the work of experimenting and testing reveals necessary 
changes and alterations. Notes can be written upon these 
drawings; and when the final mechanism or machine to 
be manufactured is decided upon, they can be used as a 
guide to make the permanent tracings, after which the 
peneil drawings are discarded. 
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Mr. Spalding also states that the usual method of 
making drawings to be reproduced by blueprinting is 
to transfer a pencil drawing on heavy paper to tracing 
cloth or paper, but such has not been my experience. 
I have designed a number of small, although rather 
complicated, mechanisms, but have never found it neces- 
sary to make pencil drawings of the details before making 
the final drawings on cloth. An assembly drawing was 
accurately made on heavy paper with a hard pencil. 
When the details were to be made, a few light guide 
lines were made on the tracing cloth with a soft pencil 
and the drawings made immediately in ink. I have 
found that such work does not require the service of a 
draftsman who is exceptional or out of the ordinary. 

Middletown, Ohio. W. E. SHARKEY. 


Sponges That Only Absorb 


The article on page %59 is fortunately true of only 
a small portion of the mechanical fraternity. One of 
the greatest pleasures in life is telling the other fellow 
how you thought out some little kink or saved time in 
doing a job. What a poor place this world would be 
if there were no chance to tell what you have done or 
if none of the wise ones could get together and talk over 
or publish their experiences for the benefit of the rest! 

Where would the mechanical world be today, if men 
like dear old Professor Sweet, or Taylor, or hundreds 
of others had kept their knowledge to themselves? I 
imagine that our Eastern friend mentioned by Mr. 
Godfrey could have given Mr. Middle West a few more 
valuable hints on how to make munitions, had be but 
walked through the shop to see how the work was being 
done. 

In all my experience in shop and factory I have never 
refused to tell a man what I knew about the work he 
was doing. This has never cost me a cent; but on the 
other hand, I feel sure that I have gained fully as much 
as I have given. It all broadens the mind, improves the 
capacity to think, brings out other ideas, makes friends, 
helps the other fellow and brings back to you information 
that you would not otherwise receive. Our Eastern 
friend has my congratulations on the way he handed 
it to Mr. Middle West, who I hope will profit by the 
experience. GrorcE G, LITTLE. 

Rochester, Minn. 
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* Lapping Holes in Steel 


On page 778 N. J. Miano tells his experiences in 
lapping out casehardened steel bushings. A lead lap is 
a poor tool with the best of lapping compounds, and 
with turpentine it is almost impossible to do good work, 
as this combination produces a sticky, black mass with 
poor cutting qualities. Even with brass a quick wearing 
away of the lap material is usually found. 

Far better results can be obtained with a coarse- 
grained, soft, gray-iron lap with a suitable expanding 
device, using No. 1-F carborundum mixed with a good 
grade of lard oil to the consistency of a thin paste. 
The lap should have a number of grooves running 
longitudinally to retain the lapping medium. 

New Britain, Conn. WitiiaM C. BETz. 
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Editorials 


Changes and Future of Russia 


For many years Americans have ignored moat foreign 
markets in favor of the evecllent one at home. But the 
war has brought to our manufacturers a realization of the 
extent of the oversea opportunities, and headway has 
already been made in reaching out for foreign trade, par- 
teularly in South America. 

The Russian market also offers great opportunities to 
American machinery builders, but is a field that requires 
careful handling and clowe study. Interest in ita condi- 
tion and possibilities is rapidly increasing among manu- 
fac turers. 

The Empire of Russia comprises one-seventh of the 
land area of the globe: its Population is about 170,000,. 
4), the density being about 20 per square mile. (The 
density in the United States is 33 per square mile.) In 
1861 the 20,000,000 Russan serfs were emancipated, 
which waa the first great step toward democracy, 

Since that time measures have been taken te place 
the peasants in the position af Independent producers, 
privapally of agmeuttural products. Russia's industrial 
aiance has been impeded by the rel.wieus fervor of the 
Mass, Most of whom looked assance at: Western indus- 
trial development as bringing in ite wane all the evils of 
Which ther rural life was particularly free. Tn spite of 
tis the intluence and prestiye oof the manufacturing 
asses continned to gain headway, until just prior te the 
War Russta’s imports amounted to &TH0000 000 per year, 
Ora per capita of about &4, 

While Russian tastes are simtee, as ts commoniy the 
en communttes that are larcely rural, the war has 
oiler ted Ard is eth, tri tremenicdetis changes, net Oniv an 
The war has 
brought to Russamany Gernan ated Anuetrian Prisoners 


Wants, baut hing ify chara ter at | ebay mhion, 


Who, to whee mwas othe tene, have eagerly peracid the 
Obpertunity for mataal labor and duase tancht the rude 
Peasant sore of the thewdern wars. of deerny thins. Sime 
rary, Russsan Prisoners in Gertmiagsy have been emyploved 
in all hind. of sho ted ated unent led daber, Pere thev 
have learned the adsat Tastee of evetemat® orler from the 
World’. Test mticeeemsfel oreanize rs ame diave weaned area 
qlee that will have its efestoon Rues:aoin the veara to 
CORE, 

It 1s In posed dite to Jie ttle the marvelous iia, ae that 
this enforced education of Bia Pica tie Raat cgtacn peta: 
In the Neel for Whanirfaetured artietes of these [To ja. 
OW People  Pamalnerits with the of a 
higher emstization his mnvariahiy cansed a deaire for, and 


COP Very ferdye ees 


determination fo conmtinne to enjoy, such conmventerers, 
The sentiment behind the remark ef a beth Russian 
oficial, to wit, “We ousht te make the Ramer a saint in 
our church, on account of the eessitars this war has 
brourht to Russia? can he easy understened, 

At the beginnuitnie of the war Russa spent SS ee ae 
for vodka, the natonal drina. Am oamipersil muansfesto 
ordering Prohibition has given Rossi increased busing 
“apacity to this ameunt am addition tea marked inerease 


in personal efficiency and output of labor, with its conse- 
quent further increase in purchasing power. 

There is a strong economic resemblance between Russia 
and the United States, and the historic friendship be- 
tween the two nations should prove of valuable assistance 
in the efforts of American manufacturers to get their 
proper share of Russia’s foreign trade. As has been 
stated, Russia now imports about $700,000,000 worth 
yearly. These imports may some day reach $3,500,000,- 
000 vearly, based on the American imports under similar 
conditions, 

The main feature of the Russian market lies in newly 


acquired tastes of a virile, energetic population. The 
prospect is indeed alluring. 
| 
Reasons for Strict Government 
Inspections 


There are so many phases to the problem of inspec- 
tion that it becomes a most complicated question. It is 
diticult when we must guard against accidental or un- 
intentional mistake only; but when we are obliged to draw 
specifications so as to cover all attempts to “put over” 
inferior work or material, it is not only more difficult, 
but inflicts hardships on those who have no intention of 
berg dishonest. This penalty, unfortunately, occurs 
with almost all rules and laws—those innocent of intent 
too often suffer with the guilty. 

This maxim is particularly true in the case of govern- 
ment specifications, Without excusing many of the hard- 
ships imposed upon innocent parties by the inflexible 
Inspection and penalties for delays, we must not overlook 
the fact that these rulings are the direct result of dis- 
honest dealings in the past. It is unfortunately part 
of the shameful history of every country that unscrupulous 
men have not only supplied inferior material for profit, 
hut by their cupidity and greed have sacrificed thousands 
of lives which were being given to defend their very 
property, So the many suffer by rigid rules because of 
the baseness of the few, 

Government Inspection, ax with all other inspection, 
must be strict, so far as the inspector is concerned, Any 
disertion Jeaves him open to intluence of one kind or 
another, There should, however, be a man higher up, 
with sutheient Judgment and authority to say what are 
allowable vanations from standard. Such a man should 
have authority to remit unjust penalties, just as would 
be dene by a reputable concern in private business. This 
function cannot, however, be intrusted to a #1.200-a-vear 
dlerk or toe a political appointee, but must be given to 
aman with due sense of his responsibility, receiving a 
salary that removes ordinary temptation, 

We all know the faults and frailties of government 
Inspection, specifications and emplovees, But we too 
often forget that, in the United States, we, as private 
ettivens and as business men, are the responsible parties, 
When we come to realize that “the Government” is not a 
thins apart, with all kinds of money to spend and a 
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legitimate prey for all, but that it is our Government, 
that we as individuals pay every cent that it spends, 
we will come nearer to having it run as it should be. 
Then, and not till then, shall we have rational inspec- 
tion and penalties. Then can red tape be laid away and 
quick action and results be secured. 

There are many who have had unpleasant and unprofit- 
able experiences with Government contracts, owing to a 
variety of causes. Many arc naturally resentful and re- 
fuse to bid on Government orders. Some even go so far 
as to say that the Government can go hang before they 
will supply any more machines for the arsenals. But 
these men do not realize that the Government’s use of 
those machines is for their protection; that we are so 
hound together that the injury to one concerns all. 

It is of no use to try to imagine that the Government 
is run perfectly. No government ever has been, and prob- 
ably none ever will be. But it is our Government. We 
are a part and parcel of it. We pay the freight, and 
it is up to us to try to make it better instead of saying 
we do not want to play the game. 

We must remember that the Government is not a polit- 
ical party, no matter who happens to be steering it at the 
moment. It is the mechanism we have constructed so that 
we can attend to the business of earning a living. If the 
mechanism is faulty, let us redesign and rebuild it. 
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A Criterion of Honesty 


A number of years ago the leading financier of the 
country made the statement before a Congressional com- 
mittee that money is loaned on character and not on 
collateral. While we should not expect a Federal bank 
examiner to be governed literally by this dictum, any 
banker will agree that the best security for a loan is the 
integrity of the borrower. 

The most important rule of conduct for the business 
of life is taught every child as an exercise in penman- 
ship—“Honesty is the best policy.” It is in fact taught 
so early that the words mean very little when they are 
first learned. As children we take for granted that hon- 
esty is the best policy. It seems rather unnecessary to 
mmake so much fuss over such an obvious statement. Hon- 
esty at that age means not to lie for gain, not to steal 
and not to murder. Being honest looks easy. It is 
only after we have been in the hurly-burly of competing 
for a living that some of the maxims learned early in 
life are revealed in their true meaning. Honesty be- 
comes a new word, not so susceptible of exact definition 
as we thought. The problem of choosing the honest course 
of action is sometimes very complex. -Only the finest line 
may separate the honest from the dishonest course. 

The young man is fortunate whose powers of discrim- 


ination are naturally keen (it is often only a good sense . 


of values that leads to the right decision where the ques- 
tion is complex, and not necessarily superior moral in- 
tegrity) or who has good advisors to guide him in solving 
his early perplexing problems. Each correct decision 
helps, however, to weave the fabric that eventually he- 
comes the habitual garment of the man of character. 
The cynic will say that strict honesty demands sacrifice 
of self-interest and is therefore not compatible with ma- 
terial success. This is the saddest bit of sophistry of 
all. The statement to which we have alluded bears wit- 
ness to that. 
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There is no truer criterion of the honesty of an em- 
ployee than unswerving loyalty to his employer. This 
is an application of the policy of honesty which young 
men sometimes fail to make. Loyalty and whole-hearted 
allegiance to the cause in which we are engaged are the 
factors that very largely determine our ultimate success. 


The Tavenner bill in Congress, to prohibit time study 
and payment of bonus in all Government plants, 1s not 
likely to pass. But the danger from the attempt has by 
no means gone. The next attack may be expected in the 
nature of riders to the four great appropriation bills— 
army, navy, postal and fortifications. These riders when 
offered, fol!owing the precedent of last year, will prohibit 
any money appropriated in the bills from being used for 
time study and bonus payment. 

Of course, the next step is easily foreshadowed. It will 
be an attempt to establish the same prohibitions on all 
Government work done in private plants. Such Congres- 
sional action will also be pointed to as proof of the 
iniquity of the great movement for industrial progress. 

a 

The Bureau of Foreign and Domestic Commerce in 
a press notice quotes approvingly from its special agent, 
J. A. Massel, as follows: “It is evident that, if one excepts 
agricultural machinery and possibly a few other lines of 
minor importance, the American manufacturer has thus 
far had virtually no market in Argentina for his products 
” general and for machine tools in particular.” That is, 

if one excepts agricultural machinery 
the American manufacturer has no market in 
Argentina for machine tools. id 

American machine-tool builders will be pleased indeed 
to know that “agricultural machinery” is machine tools. 
And what will they think of the reliability of the reports 
of a “special agent” who writes such an impossible 
opinion ? 

As a matter of fact, 40 per cent. of the machine tools 
in South America were made in the United States. 
Ninety-nine per cent. of the machines in the largest ma- 
chine shop in that great continent—the Tafi Viejo shops 
of the Argentine State Railways, with 5,000 employees— 
are North American. 

4 

A correspondent of the American Machinist called 
attention to the trouble of his agent in Uruguay over some 
descriptive literature sent down from the United States. 
The difficulty arose because the weights and measures 
given were in English units and the origin of the matter 
was not stated. A letter from the Uruguayan consul in 
New York clears up the law in the matter. It reads: 

“Tn answer to vour communication of the 21st inst., I 
heg to inform vou that according to a Decree signed by 
the Minister of Industries of Uruguay on Sept. 25, 1915, 
the law of Oct. 2, 1894, making unlawful the cireu- 
lation in Uruguay of catalogs and other printed matter 
where weights and measures other than those expressed 
in the decimal-metrical system are mentioned has no bear- 
ing and does not apply to catalogs and other literature 
printed by foreign firms in foreign countries.” 

The point to remember is that catalogs and other 
printed matter intended for circulation in Uruguay and 
containing matter expressed in English measures must 
also state that they were prepared and printed by foreign 
firms. 
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Shop Equipment News 


Screw Header Supplied with 
Friction Feed 


The primary advantaze of the friction feed on the 
header shown in’ Fig. 2 ois that exact length of stock 
can be fed at each stroke of the feed lever. This is not 
pesible with the ratchet feed, as the surface of the 
ratchet cannot be spaced to suit all duTerent lengths of 


FIG. 1 SCREW HEADER 


blanks, which results in aowa-te of stock in 
blanks. The friction device, shown in Fis. 2, 
the fowl to be regulated, while the machine js manning, 


imperfect 
enables 


FIG. 3 


FRICTION FEED OF HEADER 


ty give Just the amount of stern heresy te iidse a 
Mrfect head without fn or thasn. provided. of eonres, 


i, : ; 
Chast the pruidie ites nied thie are Fk ane | eeery db toon, 


Using just the right amount of metal instead of a 
surplus, as is customary to insure full heads, relieves the 
pressure on punch and die and increases their life. It 
also relieves the stresses on the machine. The operator 
ean start and stop the feed as well on the back stroke 
of the feed arm, doing away with the making of shorts 
on bung heads, The friction is adjusted to slip with un- 
usual strain, avoiding breakage in case the blank sticks 
In the dies, 

There is no stop on this machine. This saves wear 
on the feed rolls, caused by setting the stop to feed 
too much wire and then letting it slip, soon wearing the 
rolls out of round and necessitating frequent  replace- 
ments, The cutoff? is so constructed that it) dues not 
operate as long as there is any pressure on the punch. 
This arrangement saves the wear from excessive friction, 
which is more than many seem to realize. 

These headers are made by the Asa S. Cook Co., 605 
Franklin Ave., Hartford, Conn., which makes five sizes 
of both solid- and) open-die, single-blow, cold-heading 
machines. 

R 


Portable Pneumatic Tapping 
and Drilling Machine 


The machine shown was designed for tapping holes 
for stay-belts and screwing bolts into place in all kinds 
of firelox work. It may also be used for drilling and 
reamine holes im other work up to 114 In. in diameter. 


PNEUMATIC TAPPING AND DRILLING MACHINE 


With a working pressure of 100 Th. it) runs at a speed 
of | rye. ariel develops Vi. bhp. When usec for 
reline becer tubes, it will roll out a complete set of 
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three hundred 214-in. boiler tubes, including both ends, 
in 6 hr. It is composed of but nine parts—gears, 
throttle handle and all. The total weight in working 
order is 28 lb., and it is made by the Baird Pneumatic 
Tool Co., Topeka, Kan. 
& 
Special Shell Equipment 


The illustrations herewith represent a line of special 
shell-making machinery developed by Horne, Dale, 
Brown Co., Chicago, Ill. In addition to the machines 


shown there are incorporated in the complete line a 
cutting-off machine, a banding machine and stamp rolls, 
thus providing complete machining equipment for shells 
ranging in size from 3 to 12 in. 

It will be observed that the machines are of the single- 
purpose type and heavily proportioned. The designs were 
worked out in a large munition-manufacturing plant 


FIG. 1. SHELL-ROUGHING LATHE 


Swing over bed, 16 in.; swing over tool-post slide, 7 in.; distance between cen- 
ters, 24 in.; driving pulley, 19x5% in.; floor space, 41x84 in.: weight, 3,200 lb. 


FIG. 2. GROOVING LATHE 
over bed, 20 in.; swing over tool-post slide, 4% in.; cutting tool, 10 in. 


Swin 


over bed; distance from spindle to extreme travel of carriage, 17 
¥% in.; hole in spin- 


between ways, 8 in.; width of bed, 16 in.; driving pulley. 20x5 
die, 1% in.; floor space, 2 ft. 6 in. by 7 ft. 4 in.; weight, 3,200 Ib 
and were adopted as marketable products only after meet- 
ing the exacting requirements of shell production. 

The roughing lathe, Fig. 1, has a long hollow spindle 
and powerful driving mechanism. The tailstock has a 
double spindle, one operated by a double-pitch screw 
for fast travel and the other by a five-pitch screw for 
tightening. The machine has three traverse feeds and 
three croxsfeeds. Provision is made for hand feeding in 
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both directions. All gears in the apron are of steel, 
except the worm gear, which is of bronze. 

Two roughing lathes are used. The first roughing 
lathe, shown, rough-turns the diameter and rough-faces. 
The second roughing lathe, not shown, takes the second 
roughing cut on the diameter, finish-turns up to the end 
of the band groove and finish-faces the end. 

The only difference in the two lathes is that the first 
roughing lathe has gear reduction on the spindle and 
has a drive pulley and pinion running on a stationary 
bearing, while the second roughing lathe is driven direct 
by a pulley on the spindle. 

The grooving machine, Fig. 2, grooves, undercuts, 
waves and forms the radius on the end of the shell. The 
machine is driven direct from the lineshaft and is started 
and stopped by a jaw clutch on the main-drive pulley. 
Two tools are used, one in front and one in back of 
the tool carriage. The operator can use either power or 


FIG. 3. SINGLE-SPINDLE DRILLING 
MACHINE 


Distance from table to end of spindle, 


when up, 30 in.; travel of spindle, 20 in.; 
power feed per revolution of spindle, 
0.012 in.; large diameter, 334 in.; small 
diameter, 3% iIn.; diameter of sleeve, 7 
in.; driving pulley, 31x6\% In: pulley 
speed, 170 r.p.m.; height overall wit 
spindle up, 11 ft. 8 in.; floor space, 28x50 
in.; approximate weight, 6,200 Ib. 

n.; dalstance 


hand feed when grooving, and the front tool waves and 
forms the radius. Stops enable the operator to get all 
distances exact without the use of hand gages. A swing- 
ing stop located on the tool carriage locates the base 
end of the shell. A double swinging stop located on 
the bed of the machine locates the grooving tool and 
also the waving tool. When the waving tool is located, 
the tool carriage is automatically reciprocated. The re- 
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ciprocating motion for waving is ac- 
complished by a hardened tool-steel 
roller contacting by spring pressure on a 
chilled cast-iron wave ring. The ma- 
chine may be equipped with either 
air-operated or mechanically operated 
chucks. 

The single-spindle drilling machine, 
Fig. 3, is designed to be sufficiently 
rigid to maintain alignment. The col- 
umn is of one-piece construction. The 
machine is equipped for hand and pow- 
er feed. The power feed 1s of the fric- 
tion tvpe and quickly engaged and re- 
FIG. 4 SHELL-PINISHING LATHE leased. An automatic feed trip is also 


Swing. 18 in: width of ways on bed, 17 In, hetght from floor to center of vr : ' , 
Opindle. 44 In . driving pulley, 20254 in; Noor space, 8 ft. @ in. by 6 ft. 8 in; used for releasing the feed. For hand 


SPPFOR mate Weta ht. 16/000 7b: feeding, a large handwheel is provided. 
The lathe shown in Fig. + is intended 
for finish-turning the nose and diame- 
ter. .\ heavy pulley on the end of the 
spindle acts as a flywheel and aids in 
eliminating tool chatter. The nose end 
of the shell is screwed to a hardened 
tool-steel threaded plug located in the 
end of the spindle. ‘The base end of 
the shell is centered and held in a self- 
centering center of special design. Mi- 
crometer-screw adjustment facilitates 
setting the tool for diameter, The ma- 
chine is equipped for hand and power 
feed. 
A turret forms part of the cross-slide 
FIG. S$ BHELL-NOSING LATHE FOR 21-IN. SHRAPNEL on the: nosing lathe; Fig: $:. ‘The-tur- 

Swing, 14%, tn) width of wase Diy tn heteht without lege 2 ft. & in, driv. . : rr = 

at icin In... spindse, xy dn im cdiarreter by bey tn lone, fNuur space, ret Indexes In three positions. W hen 

; indexed in the first position the nose 
end of the shell a3) bored and faced ; 
in the second position the inside = ra- 
dius is formed; in the third position 
the shell is tapped. The machine is 
equipped for hand and power feed. 
Large, heavy handwheels are furnished 
for hand feeding. Three feeds are pro- 
vided) for power feeding. The feed 
screw for longitudinal feed is located 
in the center of the carriage. 

In the copper-band turning machine, 
Fig. 6, the shell is held on the base 
end in a double-eacting air chuck pro- 
vided) with hardened tool-steel jaws. 
The chuck fits into a large high-carbon 
steel spindle running in babbitted bear- 
ings. The nose end of the shell is held 
ina centering device which is made of 
hardened and ground tool steel running 
ina large bronze-bushed bearing, tap- 
ered so as to take up for wear. The 
turning trol bottoms solidly in the tool 
holder, which has three adjustments—— 
one for the approximate height of the 
teol. one micrometer adjustment for 
the exact height and a side adjuster. 

‘The machine is equipped with an au- 
heteht from floor te tomatic indexing magazine holding four 


eral) ab ameter of 


FS 6 COPPER. RAND TURNING LATHE 


Distance hetween wave, 16 in: driving palles, 24e7%@ In 
1s 


eet ieee Me a ee er ae cae 1G ee ot tar spade plies. bhe feed is thrown out auto- 
i is Oh RS ee Se sur paets e ae toe ar ares ce paeas a : swcht, : } ‘ + —  y 
aring, @ In wheam at ove rac, G@Loan . Moor spice, 2 fmt osoin [by 6 ft 6 in, Weiwh matically hy an adjustine fed tre * 


3.430 Ib 
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Crank-Driven Slotter and New 
Speed Gear Box 
The special feature of the crank slotter shown in Fig. 


1 is the swiveling cutter bar guide, which adjusts 5 
deg. each side of the perpendicular. This swivel ad- 


ae T 0% 


PRULACIL PO 


FIG. 1. CRANK-DRIVEN SLOTTER 
justment is designed to make the machine especially 
adapted to die shaping. When furnished for toolroom 
work or duplication of parts, positive turret duplicating 
stops are added to the cross and lateral table motions. 
The machine is driven by a 5-hp. 750-r.p.m. 50-cycle 
3-phase 190-volt motor. To permit the use of a constant- 
speed motor on this machine and a number of its other 


t Paiiititite’ 


FIG. 2. OIL-TIGHT SPEED GEAR BOX 


types of machine tools the builders, Newton Machine- 
Tool Works, Philadelphia, Penn., have developed the oil- 
tight speed-change gear box shown in Fig. 2. This 
box is fitted with all steel or bronze gears, mounted 
on a sliding sleeve and controlled by latch levers fitted 
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through the covers. The speed box is mounted within 
the upright. 

In order to dispense with belt shifting on belt-driven 
machines the speed box has been arranged to permit, 
when desired, the mounting of a single-step driving pul- 
ley on the opposite end of the shaft to that occupied by 
the driving gear as used on motor drives. 

8 


Pulley-Type Clutch 


In the disk pulley-type clutch shown the wear is taken 
up by suitable lining which may be readily and economi- 
cally renewed. 

The clutch is so arranged that when released the clear- 
ance is sufficient to afford a clean release without drag. 


“ 
} ~ Pa ( 
’ wi iia’ 


PULLEY-TYPE CLUTCH 


A large frictional surface is also provided. The engage- 
ment is gradual and the release instantancous. 

The clutch pulley is supplied singly when the reverse is 
not used and is designed to be particularly adapted for 
machine-tool application. It is a recent product of the 
Porter Machine Co., Wooster, Ohio. 

| 


Tools for Extra-Deep Keyseats 


While the tools shown closely resemble those previously 
made by the National Machine Too! Co., Cincinnati, 
Ohio, some changes were necessary in order to make them 
cut the extraordinary depth of keyseats required. As the 
figures will show, these keyseats are 114 times their width 


June 1, 1916 AMERICAN 

und would be difficult to cut in anv other wav and still 

obtain a slot true with the bore. These tools are mtended 

for use ina drilling machine. The milling cutters are of 

byheepeed steel, and the kevseats are finished at one cut. 
"2 


Slip-Ring Induction Motors 


Aine of stiperreg rae Cem mates, cle eiemed espe rells 
for heavy work, las bern reventiy levecenpmre by the Wi af- 
righousee Eleatric and Manufactaring Co... Pitteburgh, 
Penn. The motors are furnies do in sices from 114 to 20 
The frames of the simuler sises are made up of 
ater'l laminations riveted between fored-steel end shields; 


bathe Jarger eros the frames are muvle of rolled steel. 


Ip. 


TRADE CATALOGS 


OR 
eed arbor press 

Hufals 
No. 14°4 


Diartlett, 224 A Mereet Heston. Vass Catalog Green- 
DUbraete ata dd oe Le que ’ 
Foundry @& Machine Co dluffalo NY Catalog 
Heil steam Rartiisere, Tlluet-aterl 34 pp. Styadl oan. 

G A Aleraorth & Citar dd Ave. New Haven. Conn Cir- 
CUlar, Almerth pract. alo arewis wg talie Libumtcated 

The Hartford Mach we Serew Co Ha-tford, Conn Catalo 
Machine x rewe, nuts set mrewe, cap eclewe, etc. Dlustrated, 
66 Ep. 6x9 in 

The Asa H Cook €a, 66% Franklin Ave, Hartford, Conn 
Catalog No 2% Wood mere wo ott ah mers, rivet machines, 
Open and polls} die hea lera. Jifuetrated. 33 Ppp, 649 in. 


The Wallace Hacrea to, Bristol Conn Hooklet No. 7. 
Sp° tee, screwemacto ue projucte, wire, atee) liluetrated, 2s 


bie. 4°, q* *y ilk 

Arratrong Cork and Iraeulation 
ar phiet “Notpare | Bloat. bstesmure 
Burfaces” Diustrated, R4 pp, 6u¥ or 


Co. Pitteburch, Penn. 
Covering for Heated 


Boston Gear Works, Norfolk Downe, Quincey, Masa Pame 
phiet Worm Geare, Wort.a acl Bh 5 aie. lL.ewetrated. 10 pp. 
oz) In 


Fister Burld naw, Chienwo, TW 
lisustrated, & pp. 


Ct cago Preumattc Tool to 
Bullet.r. $2 ty Lobuntley esectrico garisedern, 
6x9 on 


The Leets & Nerthrup €o, 699 Stenton Ave Philadelphta, 


Penn Buisetin No at The boten’ ometer Syatem of I» - 
tometry. Piuetrated, 28 pp, sate yg dn. 

C @ C Electric ane VMiainufacturin Cea. Rarawcnod NJ 
Bulletin No jut. Tope Bi, metors, Hlustrat:d, 20 pp. &x 
lO%y in 
_ The Be bardaon-Pheeiy Ca Milwas:kee Wie Rulletin 
No 5. Gil fi.tere fiscsmtratec? 76 Po. *tgalioon 

The Gratun & Keciht Mar spf turing €'o Worcester, Mase 


Catalog No o¥ Leather lest og ite athet, Jouck.regm, wmtrape, belt 


(erent, belt dresp rw. ete T..taete ated, ble page 4&9 In 
A Hrown @ ®)arpe Manufactir ug @€a. Providence, RJ 
Catalog No 1 4 ¥ Mion, gr tdurew, mear-cuft ting and serew 
Machines, mach nate tonsim, ete Tvumtraterd, 6166 poe, *'g a6 In 

Waterhouse Weld ng Co. Pelham &t. Boaton, Masa Cata- 
log. Oxyacetylene welding ated cott.1rg¢ outfits Lliustrated, 
6.9 In 

Alston Sawioae 4 Mter | Co, Bot ooff) Pionn Catalog Hack- 
saw blades I'l gatrate dd. 22 Pte. Fey uroce 

Charles Bl bteals & On pre toe N CT + tan & (hie awa, 
HI Catacog Nor te Mouse bo og wmte tea tao rd ee re 
Plies, braae. Cobper Vernet ge owe gy weve 1? Rote ty nt ete te tm, 
wire afield tuleps. ber wen weitere at +} ees yee ' r a vey c Jea. bie ily 


diek wrens ra, ete Divwmtrated 37s fee. Tat g at 


PERSONAS 


H. T. White. for a numter of yeare tool superintendent of 
the Modern Teese) Coa ec yer brie, Penn, Mow Tepre ms nte the 
COMpaAny In the Petrott terr tows. 


DM. Crossman haa been appointed publioits manager of 
the Nilee-Hement-Pond Co, murceesits @ HE M Cleaver, who wie 
dir. 


recently transferred to the Planteld works, Crosaman 


wae formerly asstatart manager cf publists 


OSITUARY 


of the National 


Oliver RB. Niedrinkhae, superintentent 
Enameling and Stan gence Cal rar te Cots. PM. dled at) his 
home in st Louis, Molon May 2+ after a long tiness. 
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Fred Arnold Welles, inventor of the friction adjustment 
for calipers, died in Milwaukee, Wis. May 14. Mr. Welles was 
born in Milwaukee, June 9, 1563. After attending the public 
echools he entered the employ of the Edward P. Allis Reliance 
Worka, where he learned the machinist’s trade. From early 
youth he had shown great aptitude for things mechanical, and 
many steam engines, boilers and other machines were built 
in his father’s gun shop. In this work asa boy and later as 
an apprentice, considerable experience was gained and he 
Invented a cut-off and governor which bid fair to become a 
disturbing element tn steam engineering. He also invented an 
adjustment for calipers and a type of surface Bagge having 
features not found on any others then made. In all he de- 
\eloped about one hundred different patentable tools, but 
nhever patented them owing to the continual barrier of 111 
health. After serving his apprenticeship he vactilated between 
the cut-off scheme and his tools and chose the latter, as the 
former seemed to him too xixantic a scheme to launch for his 
poor health, although it had proved very satisfactory experi- 
thentally So he placed the Welles calljer on the market in 
ISsd. In 1894 he became greatly interested In the Kas engine 
and a number of different types of engines were bullt. He was 
ainong the first to enter the automubile fleld, and built a car 
having numerous original features, such as the planetary gear 
and cantilever spring as now used. the car In general being 
modeled after that of Leon Bollee. France. In 1905 he moveil 
to Waukesha, Wis, where he also moved his tool business. 
Contrnual Gt heelth forced him to dispose of this business 
to one of his Crierds av ft former erployees. 


BUSINESS ITEMS 


Van Torn & Putton Co, Cleveland, Ohlo, has removed its 
Denver, Colo, oMces from the Ideal Building to 1633 Tremont 
KL C H. Davideon, district aales manager. 


To more a:equately take care of ites nrowlng business in 
New Enixland the Hoskins Manufacturin ompany has 
opened a branch office in the Equity Hidg. Boston, Maas., of 
which J E. Hines will be in charge. 

The Modern Tool Company, Erie, Penn., have decided to de- 
vote their manufacturing facilities exclusively to their line of 
eelf-contalned internal, plain and unlversal grindera, in pur- 
suance ef which poltey thev have disposed of thelr overhead 
countershalt Ine of grindsra to Albert J. Ott. Chicago, HH), 


FORTHCOMING MEETINGS 


Master Car Builders’ Association. Annual meeting. Jun 
14-17, Atlantie Clty, No. J. Juseph W. Taylor, secretary. 
Karpen Building, Chicage, D1. 


American Railway Master Mechanics’ Association. Annual 
meeting, June Li-21, Atiantic City, N. J. Joseph W. Taylor, 
secretary, Karpen Bulldinaw, Chicago, Hl. 


Amerlian Roctety for Testinuw Materiala. Annual meeting 
June 27 to July 2. 29176, Hotel Trasmoeore, Atlantle City, N. J. 
boticar Warbusge, secretary, University of Pennesivania, Phila- 


delphia, Penn 


Monthly 


Mechanical Snxineerrs, : 
29 West 


Amerloan Roclety of : 
W. Rice, secretary, 


meeting feat Tuesday J Calvin 
Te irty-ninth &t, New York City. 


Hoeton Branch National Metal Traden Association, Month! 
Inecting on Nrat Wednesday of each month, Young’s Hotel. 
W. WW TPoole, secretary, 40 Central St, Boston, Masa. 


avilence Association of Mechanical Engineers. Monthly 
me Les Siok Wednesday eneh month. J. A. Brooks, secree- 


tary, Hrown University, Providence, BR. 


Ne “satard Foundrymen‘s Association. Negular meet. 
pret Weclnemdasy of eaeh month Exchange Club, Bos- 


ie aie Fied F. Stockwell, 295 Hroadway, CambridgeporG 


ros Mose, 
Monthly 


of Weatern Pennsevivanin. r 
Klimer 


wecfion treeting, threat Tuesday. 
Busthink, buttsburgh, Penn. 


Monthly meet- 
jenesee 


Pie vineera’ Soctetyv 
eo tocar ther ed Ture melas 
Ie od we se meee tary, Giver 


Pocbeater Soclety of Tectrical Draftamen font 
i wer Tur alay %o. IL. Anwevine, Jr, secretary, 857 
Bt, Rochester oN 
tub of Cleveland. Monthly 


wie giaiee te rte’ ant oremen'’s H 
al alg) ale en e secretary, 310 New 


meetory th col NSeturedsy Phicp Frankel, 
Benawett dd Baustdiaw, Caevehind, Ghio 
Waeatern Society of Enagcheers, Chicaca, I. Regular meet- 
Ing fist Woeedteaiiv evening Of eaeh month, excepting July 
aod Ntipciet J oH Warder, secretary, Passo Monadnock Block, 


Chireanee, bil 


Philecte tpbta 
Wedneen as. of eaeh toonth 


” afr ‘a Aenoelition Meetings first 
Ce eT hltiture ra Cldb, PHUAlelbhia: 
bier 45 North, Philadelphia, 


Pre en Hoeuward bLevana, aecretary, 
Penn 

Thole) League of America Resuler meeting pa 
Fro} ofeach month, Oacear S. Teale, secretary, 36 Broadway, 


Nie York. N. Y. 
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IRON AND STEEL 


Pig Iron—Quotations were current as follows at the points 
and dates Indicated: 


One One 

June 1, Month Year 

1916 Ago Ago 

No. 2 Southern Foundry, Birmingham. $15.00 $15.00 9.50 
No. 2 X Northern Foundry, New York. 20.75 20.75 4.25 
No. 2 Northern Foundry, Chicago ere 19.00 19.00 13.00 
Bessemer, Pittsburgh ..........- eeeee 21.95 21.95 14.80 
Basic, Pittsburgh ..........cccececees 18.95 18.95 13.45 
No. 2 X, Philadelphia................ 20.50 20.50 14.25 
No. 2, Valley.....:---ccecccccceeeeeee 18.50 18.50 12.75 
No. 2, Southern Cincinnatl............ 17.90 17.90 12.40 
Basic, Eastern Pennsylvania.......... 20.50 20.50 13.25 
Gray forge, Pittaburgh............... 18.70 18.70 13.45 
Steel Sha The following base prices in cents per pound 


are for angles 3 in. by % in. and larger and tees 3 in. and 
larger and plates % in. and heavier from jobbers’ warehouse 
at the places named: 
r——New York—~ 
One One 


June 1, Month Year Cleve- Chi- 

1916 "58 fe land cago 

Steel angles, base.......... 3.50 3. 1.85 8.25 $3.10 
Steel T’s, base............- 3.55 3.30 1.90 8.25 3.10 
Machinery steel (bessemer) 3.50 3.25 1.80 $3.25 3.10 
Steel plates ..........0000- 4.10 obs Ware 3.65 8.50 


Steel Sheetsa—The following are the prices in cents per 
pound from jobbers’ warehouse at the places named: 


r———_ New _ York ——_ 


One One 

Junei1, Month Year Cleve- Chi- 

1916 ete Ago land cago 

No. 28 black............ 3.65 8.65 2.60 3.20 3.20 
No. 26 black............ 3.55 3.55 2.50 3.10 3.10 
Nos. 22 and 24 black.... 3.50 3.50 2.45 3.05 3.05 
Nos. 18 and 20 black.... 3.45 3.45 2.40 3.00 3.00 
No. 16 blue annealed.... 4.70 4.45 2.35 8.70 3.60 
No. 14 blue annealed.... 4.60 4.40 2.25 3.60 3.50 
No. 12 blue annealed.... 4.50 4.30 2.20 3.50 3.45 
No. 10 blue annealed.... 4.55 aria's aks 3.55 3.40 
No. 28 galvanized....... 5.65 5.65. 4.25 6.50 5.50 
No. 26 galvanized....... 5.35 5.35 3.95 5.20 5.20 
No. 24 galvanized....... 5.20 5.20 3.80 50.5 5.05 


Standard Pipe—The following table shows the comparison 
in discounts, together with the net prices in cents per foot 
for carload jots f.o.b. mill: 


r——— Black——~\__ --Galvanized— 
June 1, One June 1, One 
1916 Yr. Ago 1916 Yr. Ago 


to 2 in. steel butt welded 70% 81% 50%% T2%% 
to 6 in. steel lap welded. 68% 80% 48%% 172%% 
Diameter, In. 
Pie eS alpareiete Wi eee S ol 3.45 2.19 5.69 3.16 
Mee ele aia esti Sel ho Wie SieSS SS wheel ae 6.10 3.23 8.42 4.68 
1 Sige aha eatoneue ee Ore F 6.90 4.37 11.39 6.83 
1 ecavelelewe onscerg 80% ; aseta pare. 8.25 5.23 13.61 10.18 
2 eaten i weasehe tere bes wile Grave tangiadee ase 11.10 7.03 18.32 10.18 
2) rn eb Bib ieee lecaietesecel ale: Seatac & 18.72 11.70 80.13 16.09 
3 re tte Fats @ Sentosa et se 24.48 15.30 39.40 21.04 
a ‘euateve'e 6 ere ecbetd wet es 34.88 21.80 56.14 29.98 
Be Seadleus Sek 5 etermaratale eae bee se 47.36 29.60 76.22 40.70 
Ge ea o5s ore eal a te eve er seed 61.44 38.40 98.88 52.80 
From New York stock the following discounts hold: 
Black Galvanized 
34% to 6 In. steel lap welded........ seaee 61% 36% 
% to 3 In. steel butt welded............ 64% 42% 


from New York stock 
Cast tron, standard sizes, 


Malleable fittings, Class B and C, 
sell at 30 and 5% from Hist price. 
555. 

Bar Iron—Prices are as follows in cents per pound at 
the places named: 


June 1, One Month 
1916 Ago 
Pittsburgh, mill .......... betdce Wind wees 2.65 2.50 
Warehouse, New York..........0ceeee5 3.25 3.25 
Warehouse, Cleveland ..........c0ec0c- 3.25 3.25 
Warehouse, Chicago .......... ccc eees 3.10 3.10 


Ceid Drawn Steel Shaftiag—From warehouse to consumers 
requiring fair-size lots, the following quotations hold: 


June 1, 1916 One Month Ago 


New York ...........- List price plus 20% List price plus 20% 
Cleveland ............ List price plus 20‘< List price plus 20%. 
Chicago ............. List price plus 10% List price plus 10% 


Swedish (Norway) Iron—This material per 100 lb. sells as 
follows f.o.b. places named: 


— New York ——- 

Today One Year Ago 

$6.00 $3.75 @ 4.00 Cleveland... $6.30 Chicago... 
In coils an advance of 50c. Is usually charged. 


High Speed Tool Steei containing from 10 
sells as follows ner pound in New York: to 18% tungsten 
soc ccce ns o $OL0 


Billets Bars ........ 


Drill Rod—Discounts from list price in New York 
follows: Standard, 65%; extra, 60% veneclale 55%. si 


$5.25 


ONELLSTLAEDOONONG9SQUESSONSZEDUO(0211(00G40005540S40¢98QED0I00St00001900000400C9022E0°0210000000040ARECNELL 0091000 LONTOOUGERDORETY EODDULESN RROGREDNONENDONENLE 


METALS 


Miscellaneous Metalse—The present quotations in cents per 
pound, with a comparison of practically a month and year 
ago, are as follows: 

———— New York ————~ 


ne One 
June 1, Month Year 
1916 Ago Ago 
Copper, electrolytic (carload lots) 30.00 30.50 19.00 
DU i saves 5 a ae ees ks sib Wise: dee ees eee, SOOO 50.00 37.25 
Lead @eeeaeasee eeeeoeeeev ee @ eacaeoeeeseeee#ee 7.50 7.50 4.40 
Spelter e e s Ssseseeveevoeveevoeseeeee eee eve 15.00 18.12% 21.00 

ST. LOUIS 
Lead eeeeo5osee#e#8e a a ee a ee ee he ee 7.87% 7.87% eve 
Spelter es eG cccews ic ewes saracntorn cei erats 14.75 18.00 ee 


At the places named, the following prices in cents per 
pound prevail: 


o- Net, York ——-~ 


ne One 

June 1, Month Year Cleve- Chi- 

1916 Ago Ago land cago 

Copper sheets, base..... 37.50 86.50 24.00 87.50 37.00 
Copper wire (carload 

lots) ......2.-e00: eoeee 37.50 86.50 23.00% 82.60 37.50 

Brass rods, base........ 44.50 44.00 23.00* 88.00 38.50 

Brass pipe, base........ 46.50 44.50 23.00% 44.00 46.00 

Brass sheets ........... 44.50 43.00 23.00* $8.00 38.50 
Solder % and % (case 


Tots) ...ceceeee Ghorereceneee 30.00 30.75 27.00 35.50 34.00 
*At this time a year ago quotations on these eoppoee were 
withdrawn and as given above were merely nominal. 


Old Metals—The following are the dealers’ purchasing 
prices in cents per pound: 
r—New York—, ;-—Cleveland—, 


ne ne 
June 1, Month June 1, Month 
19 19 


16 Ago 16 Ago 
Copper, heavy and crucible... 24.50 25.00 25.00 25.00 
Copper, heavy and wire...... 24.00 24.50 24.00 24.00 
Copper, Hight and bottoms.... 21.00 22.00 20.00 24.00 
Lead, heavy ...........cc0e0. 6.00 6.00 6.00 7.00 
Lead, tea cicicecsccccceicers 5.50 5.50 5.00 6.00 
Brass, heavy ........ccceeee: 14.25 14.50 19.00 20.00 
Brass, light ..........ccccc0ee 1.50 12.50 12.50 13.00 
No. 1 yellow rod brass turnings 15.25 15.25 14.50 14.50 
DANG. base Sores oe Nh ere hea esi as 11.00 13.00 12.00 16.00 


Monel Metal—The following are the prices in cents per 
pound for mill lengths 8 ft. and over: 


10,000 6,000 Less Than 
Lb b 


: Lb. Lb. 500 Lb. 500 Lb. 
ofaSize ofaSize ofaSize ofa Size ofa Size 


Size, In. and Over and Over and Over‘and Over and Over 
Rounds—Squares 
tO” Wes bse. 5.50 36.00 36.50 37.00 38.00 
to ..... 35.25 35.75 36.25 36.75 37.75 
to 1%..... 35.00 35.50 36.00 36.60 37.50 
1 to 2%..... 35.75 36.25 36.75 37.25 38.25 
Rounds 
3 to 3yy..... 86.50 37.00 37.50 38.00 39.00 
Squares 
DO  esdssere dee ake ae 36.50 37.00 37.50 38.00 39.00 
Rounds 
3% to 3}}..... $6.25 86.75 37.25 37.75 88.75 
Squares 
3 to 34%..... 36.25 36.75 $7.25 37.75 88.75 
Rounds—Squares 
4 to 4 be detec 37.00 37.50 38.00 38.50 39.50 
5 to 643..... 38.00 38.50 39.00 39.50 40.50 
U Oiie ese ea ensde has 8.50 39.00 39.50 40.00 41.00 
Flats ........... 36.50 37.00 37.50 38.00 39.00 


For cutting to any specified length 1 ft. 
edd des ney ib y sp g not shorter than 


The scrap allowance is 18c. per lb. delivered at works. 


Antimony—Chinese and Japanese brands are quoted in 
cents per pound for spot delivery, duty paid: 


June 1, 1916 One Month Ago 
New “YOR ts eo o.stiky x pened Seeks 28.00 39.00 
Cleveland .....cccc cc cece cwee 50.00 @ 56.00 50.00 
Chica wo. .i2 3 bare ee oo os 46.00 45.00 
onjmime Sheeta—The following prices In cents per pound pre- 
Carload lots, f.o.b. mill. seseeeevpevee se eeaenee @eseeeeespseespert eee 24.50 


c-—In Casks—, -—Broken Lots— 


ne One 
June 1, Month June 1, Month 
1916 Ago 1916 Ago 
New York *eeeseee8e eeeeeeeseeene 26.00 26.00 26.50 26.50 
Cleveland ..... a bi ee ae re terete one) e 8 26.50 26.00 27.00 26.50 
Chicago ....... eeiaiatata s ehctal oss 26.50 26.50 27.00 27.00 
rir dail Bars from warehouse sell as follows in cents per 
June 1, 1916 One Month Ago 
New York eseeeveeeeveeeesevneseenvee 43.00 42.00 
Cleveland @eeesseeveseneveerescseeven 37.50 31.50 
Chicago coos eere a eaceon @seseanerve ees 39.00 2) eS 8 


June 1, 1916 AMERICAN 


Babbite Wetal— Quotatione Arr "18 (Mows tn cents per 
pound from warchouse at the places named: 
New York Cleveland  Chleago 
Reet grade Gevicect ope upet seT4 Ker ses 
Mommeriial Pee entrap Fen el 90 2o vot 28 00 


RCCDE® SE E°8*E. SES 


Note From waceh crea atthe nti ea nined, on fatr alzed 
ordera the followin ag acecemt te deot. teal freos Hat 
ro New Yoru -~, -—-Chicago — 
(ere tone 


= Cleve: vrais) = 
(trie 


June t More th June 1 Menwrth Jure 1, Month 
b+l4 AKO 114 Nk > 114 AKO 
het nreased 
# .ite $250 2 50 $399 @3 25 $375 $325 
Huse Ye ams d 
Pe vine ; > °0 2°09 1.90 3°09 325 325 
ey ‘ roa 4 head 
ares = 0 2:00 243 219 340 32900 
te os eat t.ee] 
hexagon ce MeO 350 375 3°90 339 3590 


renee nutes sell at the following dincounts from Iliat 
pr 1. 


Jnee 2 1et4 One Month Ago 


DT NOE Mee Gut seid ate eh area mote te 
EARS we 8 hte ae Sees hte he eis 6 6, te: 
MUO ENE oh gE 2 eS eg ug it Os ing toe eon q.* a 


Carriage Belta— From wareh: nace at the places named the 
fuicowibg discounts frum fist proe are In elect 


New Vourkw Gievesar Chicago 
& by c in Ss tol ae hee S 4 . = "th Me % - Gu xy c 
Larkwer ard Jlonwer ....... 1: 490 7 By 
At this rate the net prices are aa foliows 
Lenacth, - New York ~o— Cievecand — ——Chicago—A7~ 
' t 1 1 : 1 : 
| yy r 3 4 “3 » 
1°. gn ty ane $0 61 So 4 aot oe 
: a d 4s 42 et, a 
= 4 43 92 12 g° ° “1 $l te $141 46 @1463 gari 
2 48 234 ray a iol rs5 co FTF aa 
q's 730 248 @18 60 164 G46 40 29100 €95 


, Machine Bolte— From warehouses at the places named the 
folowing discounts howd 


Chicago 
6H and 10°, 


Clevelanil 
9 and lo’, 


New York 

% by € tn and aematiler 2 ny 
Lar’wer are) longer up to 1 

imo oby Js ino... ll. 4o 2 S%anId 5°. 


At this rate the net prices per 109 follow 


£0 and 107% 


Length ra New York-w wae Cleveland —_~ -Chicago— 
In le ly 1 le ty 1 1, a 1 
ze $Os9 $212 BV 4N BuRs F1se BROS Bouse BITE BT 20 
a eres Sof ds dere pe ae | eS 67 Fst TAO 
3 97 PKYD fous “} 1} 48 656 <a POT han 
qd+4 191 279 2122 a. RT as 730062 oe) 8 40 


Wrought Wnehere— Frin wars hnsece at the places named 
the following arietunt tea deducted from lat price 
New York. ... §4 40 Ctlevelanil $4699 Chicago.... 


_At thie rate, the net prices feliowa 
I tameter, In. Nea York Cleseland Chicago 


$6 90 


at Bete ee eau Pestle etesace et, Seat $19 99 $s 09 $s 00 
N BORER GS ete eica 9 le aoe katate, atve tie sa! ha ain molt & rh 67H 
Ne ia ae oes lane oud bein 8 othe a 49 549 han 
bs Tt tte eee awe 6 Se a sates a besa cee: & 9 454 4n 
A SSR aL aiy Bee 8 ee ge She, te aoa ee a? <a Say 890 24% 3°90 
3 DD Geek Ste eng ees avsatetie Bes 4 lesa eee! ton Moya a 5 49 249 340 
Oe a ee ee Se ar ee oye Tite 270 
N a ra er 49 3a 220 
eee ee ree eee Wil Riles ec teke “a hs et Se ith ee 2319 
Cle ee ane 3 oun 300 
UN NG Vga view occ bbe a ewe Pe 40 29 220 
Ln 1. VWs 2k inch eo ere te ad , 9 2. 3 “A 
oe. ae tts le alge te ces « ee teas gs q°.9 4049 450 


ea cast-iron washers the base price per 100 Ib. is as fol- 


New York.... 8250 Cleveland.... $2.90 $210 


Rivete—The following quotations are allowed for fair alaed 
Ordera from warehvuse. 


Chlieago 


New York Cleveland Chicago 
Rteel % and smaller........... 0 45°: a -10° a2's 
TMM gene esian nocn ise. ‘ic 4-20 b2'a t 


Hutton hearts 1 in. diameter by 2 in. to & in seil as 
follows per luv ry 7 


New York... §52 Cleveland $245 0 Chicagco.... $350 
~ Cone heads. same alzen 
New York... $535 Cleveland $395 Chicago.... $260 


For the following stron, the extras over the above prices 
Rocents per 100 Ib are ns follown 


“ to 1% in long. all dinmeters..... bo io oe tas one Grea aera go 25 
In dlameter ooo... oll. Sa aus eee oes ars 
yim diameter (00D 7 iii iiitiith Ed ghtee eae be ous 659 

In long and ahorter......... 2212202 al ocheic gate, ht Pa Ai 010 
pe ere SUNN OA: Gene Baca titi dale aay aa oe dena tales 24 
SOP UNA MOU bie cle a edn eon ee te re 0.4 


Countersunk heads 


Copper Riveta and Bure sell at the following rate from 


Warehouse. 
————_ Rivets — ——~{ ———— Hura ---—— 
(deye ibe 
June 1, Morth June I, Moeonth 
* 116 AKO 1 eté& Qares 
pe veland, Liat price List price Etat price List price 
Se cago, Tast perce Dist yer oo Tat MM! e List price 
id ork 10-2', from 20°) frame jist Pe. 2° List price 
lint from fist 


MACHINIST "5 


Nafite—Wire nalls f.0.b. Pittsburgh sell at $2.5042.60: gal- 
vanized 1 in. and longer, $3.50% 3.60. and shorter, $5@6.10. 
hene peices are (o regular customers and delivery is made at 


the mills convenience. From warehouse wire and cut nails 
sell as follows: 


One me 
June 1, Month June 1, Month 
; 1916 AKo 1916 AKo 
New York eecereseeereeeeesenveees $3.15 $2.90 $3.15 $2.99 
Cleveland e@eeereeeseevneneensvees 305 2.95 2.95 2.46 
Chicago eeceteseveeoeesenvnaeenvnesenee 2.85 2.70 2.85 2.70 
MISCELLANEOUS 


Welding “Material (Swedish)—Prices are as follows In 

cents per pound f.0.b. New York. 
Welding Wire Cast-Iron Welding Rods 
MB. ab. vy he. (ae ee 10900 % by 19 In. longw....... 22.an 
Noa, Mand No dell ))! apee 2 by 12 In. lone. 26.00 
ee ae ee er eee 12 50 4 by 19 In. long....... 200 
No 13 wy behest 1350 %y by 21 tn. long....... 29.00 
yy oNo l@and yo... 2... 17 00 - 
Nae oo ee 16.0 Wanadlum Wire tn Coils or 
NG OM oo cin deh 17.50 Sticks 
rf 

Special Welding Steel ‘ Sree amine Anat a ign 

be PB bale yar ata edners 33.40 Bee OSS ww Sele Bava ee. DE 

be ee ad 30 00 eee ee tc oP ee ec Pee ewes epnaess 12.00 

ee ene eseee ea nee ersae pee 25 0d fa and larger. eee oeee eos 11,00 


Tin Plates—The following prices are in effect from ware- 
houses at the places named. 


r-New York— -— Cleveland —~ -— Chicago — 


One one One 
June 1, Month June 1. Month June 1, Month 
1916 Aku 1916 Ano 1916 Ago 
Coke tin plate, 14x20: 
100: Wh -.4 cases $6 25 $490 $6.90 $5.40 $5.65 $5.6¢ 
Loe 20T lb....) 640 6.15 6.15 6.55 5.65 6.75 
Terne plate, 20x25: 
Bane Net Conte 
Wat Wet. ing 
leo Ib, 200 8 $1950 $10.00 $9.10 $9.10 $8.90 $8.90 
Ie ce | 8 jag 10 30 960 9.35 9.25 9.25 
IN 279 B i120 12 30 11.85 11.60 11.50 11.40 
Ie 218 12 #12090 12 00 19.75 1950 10.75 10.75 
fe 721 #15 = «13°90 13 900 10.75 1050 11.60 11.69 
ec. 22606200—O1350 13 59 1275 12.50 12.50 12.50 
ic Py ee SPAS 1425 1375 13.50 13.75 13.75 
| 276 06©6300615.50 14 50 1475 1450 14.75 1475 
ic 241 #35 17:90 17 90 14 90 15.75 15.85 15.85 
Lc 246 #49 19.00 19.00 17 900 16.75 17.10 17.10 


Reamilena Draws Tublag (Iree Pipe Sizes)—The base price 
per pound from warchouse is as follows: 


New York Cleveland Chicago 
HWA: ¢dcennse Ss e548 pei ee ee 4 435 46.00 $3.50 
COPPeh ce eae eee ee ee ees 45.00 45.00 44.50 
For Immediate stock shipment the following quotations 
hold. 
Cop per -— ——— Brass——___~ 
New York new York 
Ilam. (one One 
eter, Junel, Year Cleve- Chi- Junel, Year Cleve- Chi- 
In 1916 Ago land cago 1916 Ago land caxo 
& to 24 5190 2250 4800 44.50 4660 1950 4600 43.50 
> ree 4100 2250 48.90 4450 4660 1950 46.00 43.50 
Sige etre 5200 2350 8°70 45850 4750 2050 46.00 44506 
62° -eeust 4300 2450 49900 4650 4850 21.50 47.00 44.50 
@%yo...... 4°00 2650 5100 4830 65050 23.50 49.00 47.50 
| eee 5700 28550 6300 4950 52.50 25.50 61.00 4950 
GC oot 5800 2950 6590 5150 6350 2650 63.00 f950 
‘ee 6000 3150 5500 2350 65.50 28.50 63.00 52.50 
8 : . 62.00 33.50 $9.00 65.50 67.50 30.50 67.00 54.50 


Ceke—The following are prices per net ton at ovens, Con- 
nellastile, and cover the past four wecks: 


May 6 May 13 May 20 May 27 
> furnace $2 2542.40 $2.9042 25 $2.25 2.40 $2.25 2.40 
Dramit foundry 3.75 3.50G3.75 3.50G¢375 3.50@3.7:. 


Cettes Waste—The following prices are in cents per pound: 


New York Cleveland Chicago 
White .....-.-.- aah ecoe 11.00 42 13.00 11994714.00 13.09413.50 
Colored mixed ........ 8.00410.00 7.50 G 11.00 8.00% 10.50 
Sal Seda selis as follows per 100 Ib.: : 
: Ko occ ceecevecses $205 Cleveland ........... een $2.25 
Se aciotile tec cece cces 2.80 CHICMKO 2... cece rene eee 1.90 


Rell Sulphur in 360-Ib bbl sells as follows per 100 lb. 
New York.... $2.75  Clevelond.... $2.75 Chicago.... $2.75 


‘Iptng Clethea—In Cleveland Jobbera quote as follows per 
coon Ive ulate $29.50; LB x204g, $25.00. 


aaced OFf1—These prices are per gallon: 
st New York Cleveland Chicago 
Raw In barrels.......-..---0% $0 73 we $0.7% 
S-aal cana 83 : 
Hoiled, It is le. per gal. higher. 


White and Red Lead, in cents per pound, sell as follows: 


3S 


+. ever eoeoere vee eee er ee 


em a —White— 

ry In Ou Dry and In Oi) 
1050 

nn-Ib kee ceeee rece eoeoeoeveveeve8 1950 11.90 

see ae aa KOKB. wc eco 19 75 L125 ee 

TOiy Th Kem sce c eee Retin as 11.00 1150 Han 

to Gall CAN ee alse es 250 12.50 125 
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New and Enlarged Shops 


If you are In need of machinery or supplies, the first thing to do is to consult the Buying 


Section. 


If you cannot find just what you want, send us particulars, and we will be 


glad to publish it free of cost, thus putting you im touch with reliable manufacturers. 


METAL WORHING 


NEW ENGLAND STATES 


Bids are being received by E. R. B. Chapman, Arch., 44 
Bromfield St., Boston, Mass., for the construction of a 3-story, 
100x100-ft. garage at Boston for George H. Hennessey. Esti- 
mated cost, $50,000. 


The city of Fitchburg, Mass., plans to construct a con- 
aoe garage. Estimated cost, $20,000. Walter A. Davis, City 


The contract has been awarded for the construction of an 
addition to the plant of the Norton Co., manufacturer of 
grinding wheels, at Greendale, Mass. (Worcester post office.) 


The contract has been awarded for the construction of a 
$-story, 100x150-ft. plant for the Holyoke Valve and Hydrant 
Co., Holyoke, Mass., to be used for the manufacture of plumb- 
ers supplies. Estimated cost, $100,000. : 


The contract has been awarded for the construction of a 
6-story, 58x110-ft. factory at Lynn, Mass., for the Campbell 
electric Co. Estimated cost, $40,000. Noted Feb. 24 and 

pr. . 


The contract has been awarded for the construction of a 
arage at Paradise Rd. and Elm St., Northampton, Maas., for 
ussell C. Parsons, Springfield, Mass. Estimated cost, $30,000. 

Noted May 11. 


The Gillette Safety Razor Co. has awarded the contract for 
the construction of a 7-story addition to its plant in South 
Boston, Mass. Estimated cost, $100,000. Noted Apr. 27 


The contract has been awarded for the construction of a 
60x165-ft. addition to the plant of the Milton Bradley Car Co. 
at Springfield, Mass. 


An addition is tolng built to the foundry of the Magee 
Furnace Co., Taunton, Mass. 


Plans are being prepared for the construction of a 5 
story garage for avid Shapiro, 122 Green St., Worcester, 
Mass. stimated cost, $20,000. 


The United Wire and Supply Co. will construct a factory 
on Elmwood Ave., Auburn, R. I. (Providence post office). 


The Spring Ring Manufacturin 
story, 20x50-ft. concrete addition 
Providence, R. I 


Bids are being received for the construction of a 108x110- 
ftfl addition to the plant of the American-British Manufactur- 
ing Co., manufacturer of metals, on Charles St., Providence, R. 
I. Noted Apr. 27 


The Bristol Brass Co., Bristol, Conn., is building an ad- 
dition to its plant. Estimated cost, $35,000. Noted May 1 


The contract has been awarded for the construction of a 
factory at Hartford, Conn., for the Packard Motor Co. Esti- 
mated cost, $80,000. 


The contract has been awarded for the construction of a 
garage at Hartford, Conn., for W. W. Walker, 749 Main 8t., 
and Russell P. Taber, 334 Pearl St., Hartford. Estimated cost, 
$10,000. Noted Feb. 24. 


The contract has been awarded for the construction of a 
lant on Watertown Ave., Waterbury, Conn., for the A. H. 


Co. will construct a 2- 
o its plant at Edgewood, 


ells & Co., manufacturer of brass and copper tubes. Esti- 
mated cost, $75,000. Noted Apr. 20. me 
MIDDLE ATLANTIC STATES 
Bids are being recelved by J. Keller, Secy., Strong Steel 


Foundry, 33 Morris St., Buffalo, N. Y., for a 2-story addition 
to the pattern shop. 


The Trigcer Lock Reversible Controller Finger Co., Nia- 
ara Falis, N. Y., will build a 2-story factory on Bath Ave. 
stimated cost, $16,000. Robert Russell is Pres. 


mone Myrick Machine Co., Olean, N. Y., !s enlarging Its 
plant. 


We have been informed that the Schatz Manufacturing Co. 
Poughkeepsie, N. Y., manufacturer of ball bearings, stee 
balis, etc., has started work on the new 2-story factory and 
at the ee for eautpinent roe same, aneluding tool-room 

pment, milling machines, lathes, punc resses, A 
A. Schatz, Treas. Noted May 4. . Buea ee oe, 


The American Locomotive Co., Schenectady, N. Y. 
build 3 new additions to its plant. ctady, N. Y.. plans to 


Rossell Bros., Warren, N. Y., 


lans to construct a new 
3-story garage. 


Estimated cost, $20,000. 


Plans have been prepared for the construction of a new 
plate and ene eer ror ane ne L. Moore & Sons Corpor- 
a » a subsidiary o e Bethlehem Steel - : 
N. J. (Elizabeth post office). ee eons ane cree ore 


The Cructble Steel Co.. Harrison. N. J., is buildin al 
addition to its plant for the manufacture of torpedoes. Com. 


pany also plans to construct additions fo h 
of tool ateel and automobile parts. ae ee ncane 


The American Manicuring Scissors Co., Newark, N. J.. has 
acquired property on Beecher St. and will establish a plant 
for the manufacture of its specialty. Joseph Axelrod is Pres. 


Galinken Bros., Newark, N. J., will construct a commercial 
garage and repair shop on Somerset St. 


The Interstate Milk and Cream Co., Newark, N. J., will 
construct a new garage on Elizabeth Ave. 
Y., has 


The North American Copper Co., New York, N. 
acquired a site on the Newark Meadows, Newark, N. J., and 
will construct a large plant for the manufacture of metal 
products. Harold Roberts is Vice-Pres. 


Samuel Shapiro, Newark, N. J., will construct a new ma- 
chine shop on Prince St. 


The Chevrolet Automobile Co. plans to construct a factory 
along the Central Rallroad of New Jersey, Plainfield, N. J. 


The contract has been awarded for the construction of a 
1-story addition to the machine shop of the Spicer Manufac- 
turing Co., Plainfield, N. J.. manufacturer of auto parts. Esti- 
mated cost, $20,000. 


Bids will soon be received by J. O. Hunt, Arch., 114 North 
Montgomery S8t., Trenton, N. J., for the construction of a4 
rina 101x150-ft. garage for Steel & Skirm. Estimated cost, 


The contract has been awarded for an addition to the cay 
shops of the Pennsylvania R.R. at Trenton, N. J. A. C. Shand, 
Philadelphia, Penn., Ch. Engr. 


The Traytor Engineering Co., manufacturer of machine: 
Allentown, Penn.. is improving and enlarging its plant. Esti- 
mated cost, $1,000,000. 


The Abrasive Materials Co., Bridesburg, Philadelphia, 
Penn., manufacturer of corborundum and emery wheels, hes 
pwarded the contract for the construction of a 2-story 
actory. 


The contract has been awarded for the construction of a 
4-story addition to the plant of the Ajax Metal Co., Frank- 
Enid and Rictimond St., Philadelphia, Penn. Noted Apr. 


The E. P. Alexander Co., manufacturer of machinery, Phil- 
adelphia, Penn., has awarded the contract for several addl- 
tions to its plant. Estimated cost, $64,000. 


John W. De Long, Delmar Apts., Philadelphia, Penn., has 
awarded the contract for the construction of a 2-story garage 
at Chelton and Paulaski Ave. Estimated cost, $20,000. 


The Leeds & Northrup Co., 4901 Stenton Ave., Philadelphia, 


. Pann., is reat plans prepared by Morris & Erskine, Arch., 


1420 Chestnut . Philadelphia, for a 4-story, 50x100-ft. fac- 
tory for the manufacture of electrical instruments. 


The Midvale Steel and Ordnance Co., Philadelphia, Penn., 
{fs in the market for a large number of cranes. 


The Pennsylvania R.R., Philadelphia, Penn., is in the mar- 
ket for several cranes. A. C. Shand, Philadelphia, Ch. Engr. 


Bids are being received by F. A. Rianhard, Arch.. Masonic 
Bldg., Williamsport, Penn., for a 1-story assembling plant 


for the Lyvoming Foundry and Machi .. Williamsport. 
Estimated cost, $20,000.” achine Co., Williamsp 


The Standard Car Manufacturing Co., Youngstown, Ohio, 
has awarded the contract for the construction of a steel-car 
pier near Sharon, Penn. Estimated cost, $300,000. C. . 

odd, 1512 Florencedale Ave., Youngstown, Ohio, Mar. 


The Baltimore Car and Foundry Co., Baltimore, Md. a 
branch of the Standard Steel Car Co., Pittsburgh Penn., is 
constructing a 40x90x780-ft. machine shop. 


According to 
Co., Baltimore, 
berland, Md. 


ress reports the Baltimore & Ohio Rallroad 
d., contemplates enlarging Its shops at Cum- 
F. L. Stuart, Baltimore, Ch. Engr. 


SOUTHERN STATES 


- The International Steel and Plate Co., Munsey Trust Bidg.. 
Washington, D. C., plans to construct a shipbuilding pene 


at Quantico. Va. About $80,000 wort i ill be 
required. H. M. Isaac, Secy. h of equipment w 


The Wheeling Steel and Iron Co., Wheeling, W. Va plane 


to construct additional mills at i 1 Va. 
(Glenhayes post office). ts plant at Yorkville, 


The Sloss-Sheffield Steel and Iron Co., Birmingham, Ala., 
plans to construct a byproduct plant at North Birmingham. 


J. H. Talent, Dayton, Tenn., is in the market for machin- 
ery for the manufacture of plow handles. 


The Ashland Iron and Minin 0. . plans to 
construct a new finishing mille Co., Ashland, Ky., p 


MIDDLE WEST 


The contract has been awarded for the construction of a 


factory at Canal Dover, Ohio, f 1 Co. 
Estimated cost, $25.000. or the Penn Iron and Steel C 


Bids will soon be received for the construction of a 1- 


story, 80x440-ft. factory for the J. G. Cleve- 
land, Ohio. S. M. Curven, Pres. Car eee ay Cie 
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Bids are being received bys F. HBalrd. Arch. 505 Rangor 
Ridg. Cleveland, Ohio, for the construction of a l-stors. 47x 
yan. ff rane for the County Club at Cleveland. Estimated 
cost $12,000 

The contract has been awarted for the construction of a 
Restory addition to the plant of the A Ho [Doasia Motor Co. 
at 1020 Euchid Ave, Cleveland, Ohio Eatimated coat, $20,000, 
Noted May 25. 

We have been advised that the Northern Blower Co, 4515 
Storer Ave, Cleveland, (hie, is in the market for heavy power 
sheet metal working machinery. Noted May Ll and 23 


The contract has been awardee! for the construction of a 
fact rv at Cleveland, (ohio, for Wilson 8S VYerger, tmiectal man- 
ufacturer. 12236 Howard St. Philadelphia, Penn Batimated 
cogt. $4 ud beh 

The American Locomotive Co 
at Elsria, Ohio. Eatimated copt, 
Mer 

Rides have been received for the construction of a foundry 
at Lorain, Ohio, for the American Shiptey Tding Co E-atimated 
cost. §50 900 ALG Bmith ja tien Maur Noted Apr @ and 26. 

The Hlackwood Steel Castings (oOo Ie constructing a ateel 
foundry at Springfield. Ghia Noted May 3s 
_ Bde are being received for the conatruction of a i-story, 
PE] 8-ft) @marawe at Toledo, Ohio, fur W TT. Hubbard, 384 
S uth Erie St. Toleds 

The contract han heen awarded for the construction of a 


plane to conptruct a plant 
$6,000 Harry Weil Gen. 


fac’ ry at Youngstown, Ohio for the tieneral Firepreofing Ca 
manufacturer © ater] products. W. HH. Foster, Pres. an 
(cen Mar. 


The contract has been awarde:! for the construction of an 
ad? on to the factory of the Coiumbus Handle and Toul Co. 
at Celiumbua, Ind 

The contract has been awarded for the construction of an 
addition to the plant of the Moawwell Newcaatle Manufactur- 
ing Co. manufacturer of automobile parts, at Newcastle, Ind. 
Nuted May ¢ 

The Hoover Steel Rall Co plans to construct a 467 490.f¢. 
aditicn to ite plant at Ann Arbor, Mich. by ita engineering 
forcea LO J. Hoover, Vice-Presa and ten. ar. 

The H B Sherman Manufacturing Co, manufacturer of 
brass gooda is conateuc ting an atd tion to ite plant at Barney 
and Kalamazoo Kt” Battle Creek. Mich. 


, The Koeller Foundry Co plans to construct a plant at 
North Water and Trumbull St. Hay City, Mich 


The Celfor Tool Co plans to construct an addition to its 
plant at Buchanan, Mich 

The Gold Valve Enaine Co, Charlotte, Mich. recently tn- 
corporated with g@o russ capital stock, will construct a plant 
at arlette for the manufacture of gasoline engines George 
M. Fenn is Pres 

Rids are being recelved by Harry 8 Anacll Arch. 722 Free 
Prese Bldg, Detroit, Mich. for the construction of a S-atory 
niet at Detroit for the Detroit Brase Worka, Gordon 
Hali 1332 Brooklyn Ave, Sey 

Plane are being prepared for a plant on Weet Fort &t. 
aA Mich, for the Detroit Seamleas Steel Tube Co. Notec 
art), 


fiewek Bros. manufacturer of teote, fies and dtea has 
awarded the contra: t for the conatruct.on of an add. tion to 
ite plant at 75 Haltirnore Ave, Tretroit, Mlch 

Plans have been prepared for the construction of a 2- 
Btors, 950350210 farteors at Detroit, Mich far the Wadsworth 
Manufacturing Co. manufacturer of aute mobile bol en WC 


FOP aS. 256 East Jeffersun Ave. He» Eat.riated cost, 
a andpe), 


The contract has been awarded for the conatruction of a 
ree at Fiint. Mich, for BB. Jo McDonald. Eat.mated cost, 

EL) 

The contract hae been awarded for the construction of a 
factory at Hamtrainea, Mich, for the Hygea Filter Co. 
Noted May 25 

The contract hae heen awarded for the conatru. tion of an 
atdition to the plant of the Spenser-sinith Machine Co. at 
Howell, Mich 

Hide have heen received for the conatruction of an nddt- 
tion to the factors of Werner & Pte derer Co, tmanulfa: turer 
Of special muchiners, at Nacinaw, Mich 

The Michigan Croesnned Fender Co. 
factory at Ypeilanti, Mich 


The U. & Prensed Steel Co. 
Ypeilantl, Mich 


Ride are being recelverd for the conatruction of a l-ators., 


fe conatructing & 


fe conatructing a plant at 


POUND EOE fae tory at Aurera, Lil, for the Es. on Metatle 
Manufacturing Co, manufacturer of metal Jocwers. Fiati- 
Mated cust, §15 900, 

We have been advised that the Apert Angpiiance Co mante 


C*habe aw, 


facturer of Washing teach oe BlSt Weet teeth St. 
¢le- 


im re In the matket for lathes, drill preeasee and elec Uric 
Vator, Noted May 18 


The Appleton Electric Co, manufacturer of electrical apec- 
laltien, 2246 North Jefferson St Choawe, Til hea puret ised a 
Site at Paulbna and Well.ngton St oon the Chr awe Kiver, Chi- 
faKO. ON which it plane te construct a new puant, 


No Dinwhes, 30 North Dearborn St. Chicngo Hl, will con- 
Struct a Kafame at Tess South Hualated St. Choe awe. 


g The Jones Foundry and Machine Co North Ave ant Noble 
th Cheeago Pb. wll conetruct a foundry and roa hte seep 


Caen Mouth Kostner Ave. Chicago | Matinated coat $e: 


; The Ogren Metor Worke ta conatructing a Testers. mitt 
“OMNEStruction building on Surname rn tee Piva between Onleace 
ind Grand Ave. Chicago, TP Batematedd cost $s nee 


The contract has been awarded for the conatoinen of a 
‘-SlOTY anrawe at Wile Southport Use vee OED) ofor Mat- 
thew Schmidt. Elatimiatedd cot Q) ee cece Noted May 1* 
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An addition ts being built to the foundry of the V il- 
lion Malleable lron Co., Hoopeston, Ill a fae 
The contract has been awarded for the construction of a 
pen at Peoria, Ill, for the Keystone Steel and Wire Co. 


-atimated cost, $1.750,000, Noted May 4 and 25. 


The contract has been awarded for the construction of a 
1- and 2 story, SOx 200-ft. foundry for the Malleable Iron 
Range Co, Beaver Dam, Wis. A. G. Hill is Pres. 

: The main building of the Hess Iron Works, Green Ray. 
Wis., haa been purchased by the Green Bay Drive Calk Co.. 
(ireen Bay, who will equip it for a drop forge plant for the 
manufacture of horse shoes and calksa for horse shoes. 


The Thomas RB. Jeffery Co.. manufacturer of automobiles, 
has nwarded the contract for the conatruction of a foundry 
and manufacturing building at Kenosha, Wis. 

The Aluminum Goods Manufacturing Co. le constructing 
a 50x300-ft addition to its plant at Manitowoc, Wis. 

The contract has been awarded for the construction of a 
l-atory garage at Milwaukee, Wis... for the Milwaukee Bulld- 
ing Construction Co. Eatimated cost, $10,000, 

s Hide have heen received for the construction of a i-story. 
SOx129-ft. garage at Onaceola, Wis... for E. A. Zorn. 

The contract has been awarded for the construction of a 
factory for the Continental Truck Manufacturing Co. at 8Su- 
perior, Wis. Estimated cost, $50,000. 


WEST OF THE MISSISSIPPI 


Fire recently deatroyed the factory of Woods Bros. Silo 
and Manufacturing Co. 36th and Orchard St., Lincoln, Neb. 
Loss, $100,000, 

Plans are pelor prepared by W. V. Kernan, Bee Bldg.. 
Omaha, Neb, for the construction of a 100x132-ft. garage for 
the Hlackstone Holding Co., Bee Bldg. Estimated coat, $25.- 
ood, 


Plane are being prepared by C. A. Randall. Arch... Sheridan, 
W5o., for the conatruction of a garage at Buffalo, Wyo., for 
1. E. Gilbert. Sheridan. 

The RBRarks & Baratow Manufacturing Co., valer Park. 
Mo. manufacturer of steel roofing and specialties, will bulld 
a factory asjacent to the plant of the Wrought fron Range 
Co., St. Louisa, Mo. 


The Maxwell Motor Co. plans to construct an assembling 
plant at Pallas, Tex. 

Plans are being prepared and bids will soon be received 
by L H Ruggies, Arch. 330 Robinson Bidg., Tulsa, Okla., for 
the conatruction of a 100x140-ft. garage for H. C. Stahl and “Mf. 
A Younkman., 1217 South Haltimore 8t. Estimated cost, $15,- 
oad. 

WERTERN STATES 


The Wilcox Auto Co. plans to rebuild its garage and ma- 
chine shop at Burley, Idaho, which was recently destroyed 
by fire. 


Hiags Bros. 
chine shop at 


Pians are bein 
the conatruction of a 6 x140-ft. gara 
Ird and Yakima 8t.. North Yakima, 


$10,000 
D. A. Connolly will construct a garage at 34 Broadway. 
Portland, Ore. 


lans to construct a 50x149-ft. garage and ma- 
nd and Main 8St.. Mansfield, Wash. 


prepared by W. W. DeVeaux, Arch.. for 
ce and machine shop at 
ash. Estimated cost, 


CANADA 


Canada Cycle and Motor Co. will construct a plant at 
Westen. Que. Estimated cost, $100,000. 


Hoard of Control of Ottawa, Ont. plans to construct 
a Biles cataKe and repair shop. Norman H. Lett, City Clk. 


tate that the Rumely Tractor Co. plans to 


t 
Press reports 6 atimated coat, $30.000. 


conatruct a garage at Calgary. Alta. 


GENERAL MANUFACTURING 


SEW ENGLAND STATES 


Auburn. Maine, manufacturer of 


é ig Co., 
The Cushman-Hollls 143x164-ft. addition to Its 


ghoes, will construct a 4-atory, 
plant at Union and Court St 


orte atate that the Savage Paper Co., Skowhe- 
gan. Maine. plans to reconstruct its paper mill. 


Coatikyan Carpet Co., recently Incorporated, plana to 
Sone auc le plant at well, Masse M W. Costikyan, Pres. 


-eat End Thread Co. has awarded the contract for 
due Senate ution of a 3-story addition to its plant at Millbury. 


Mans. 
- 1 Tace and Brald Co will bulld an addition to its 
aan Aca ton Ave, Auburn, R. I. (Providence post of- 


fic). Estimate coat, $50,000, 


Qimena Rraid Co, Dexter St. Providence, R. IL, lane 
to Samia a 2-eatury, 7Uxl2u-ft. addition to Its plant at Prov. 


plence 
; : n repnared for the construction of an 83xn16.- 
{t De cone homesvitle, Conn. for the Wincheats: 


Wooien Co. iatimated cot, $50.00 Noted Apr. 20. 


MIDDLE ATLANTIC STATES 
ae one ‘arded for the construction of a 
The tons a pee ies Ww Rernetein, 06 South Pearl 


ers at Vlbanms, NY. \ 
 anucaccurer of carpets. Estimated cost. SEL 


by Benjamin Driesler. Arch, 1538 
4 ae of Brooklyn). for 
for Willinm Beckers Anthline 

Estimated cost, $20,000. 


Ttivtea are being received ’ 
Reraen St, Now York N Y 
qoaters building on Ditmas Ave 
ard (hermteal Works, Lreoklyn 


Noted Muar gu 
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Plans have been prepared for a 2-story factory in Eliza- 
beth St. between Lake Ave. and Genesee River, Rochester, 
N. Y., for Rochester Folding Box Co. Estimated cost, $175,000. 


Plans have been Rreparer by J. G. Elendt, Engr., Cutler 
Bidg., Rochester, N. Y., for a 2-story chemical cold-storage 
see at Ransomville, N. Y., for G. E. Hubble. Estimated 
cost, $75,000. 

The Coats Manufacturing Co., Wellsville, N. Y., manufact- 
urer of furniture, is building 2 additions to its plant. 

The New Jersey Leather Co., Camden, N. J., has awarded 
the contract for the construction of a 2-story brick factory. 
Estimated cost, $55,000. 

The Hopewell Valley Canning Co., Hopewell, N. J., will im- 
prove its plant and install new machinery. 

The American Mono Service Co., Newark, N. J., manu- 
facturer of paper containers, will enlarge and improve its 
plant on Verona Ave. 

The Strong Rubber and Asbestos Co., Newark, N. J., will 
{mprove and enlarge its plant on Bigelow St. 


H. Entin, Trenton, N. J.. will build a factory on Commer- 
cial Ave. for the manufacture of burlap bags. 


The Verona Chemical Co., Verona, N. J., will build a 2- 
story addition to its plant at Verona and Riverside Ave. 


The Scott & Bowne Co., manufacturer of chemicals, has 
awarded the contract for the construction of a factory at 
Watsessing, N. J. (Bloomfield post office). 


The Union Powder Co... 42 Broadway, New York, N. Y., 
lans to construct an addition to its plant at Emporium, 
ents to be used for the manufacture of nitric and sulphuric 

acid. 


The Harbred Silk Co., Galeton, Penn., 
silk mill. 


J. S. Ward & Co., manufacturer of chemicals, care of Ward 
C. Haffner, Railroad St., Hanover, Penn., has awarded the 
contract for the construction of a 2-story addition to its plant. 
Estimated cost, $10.000. 


The contract has been awarded for the construction of a 
2-story addition to the plant of Charles P. Cochrane, Butler 
and N St.. Philadelphia, Penn., manufacturer of carpet. Esti- 
mated cost, $16,500. Noted May 265. 


The Belmont Packine and Rubber Co., Philadelphia, Penn., 
{s having plans prepared by Carl P. Berger, South Penn 
Sq. Bie: Philadelphia, for a 2-story factory at Seviva and 
Butler St. Noted May 18. 


Plans have been prepared by J. Martsolf, Arch., House 
Bldg., Pittsburgh, Penn., for the reconstruction of the plant 
of the Beaver Refrigerator Co., New Brighton, Penn., recently 
destroyed by fire. stimated cost between $18,000 and $35,000. 
H. S. Hawthorne, New Brighton, Mgr. Noted May 11. 


The contract has been awarded for the construction of a 
8-story optical factory on South 8th St., Reading, Penn., for 
we Peonsyivanis Optical Co., Reading. Noted Dec. 16 and 

pr. 


Bids are being received by I. C. Eberly, Oakbrook, Reading, 
Penn., for a 1l-story factory to be leased by the Oakbroo 
Hosiery Co., Oakbrook. 


SOUTHERN STATES 


The E. I. du Pont de Nemours Powder Co., Wilmington, 
Del., plans to construct a dynamite plant at Williamsburg, Va. 


The Paden City Glass Co., Paden City, W. Va., recently 
organized, plans to construct a factory at Paden City. 


The Malines Knitting Mills, Winston Salem, N. C., will 
bulld an addition to its plant. Estimated cost, $4,000. 


The Melrose Knitting Mills, Raleigh, N. C., plang to install 
new machinery in its plant. 


The Asceptic Cotton Co. is building a new plant at Alton 
Park, Tenn. 


The Kalbfleich Chemical Corporation, Chattanooga, Tenn., 
plans to construct a $75,000 plant at Chattanooga. 


The Thatcher Spinning Mills, Chattanooga, Tenn., is bulld- 
ing a 150x500-ft. plant. Noted Dec. 30. 


The Kelly Handle Co., Memphis, Tenn., plans to establish 
a handle factory at New South Fem phis: Estimated cost, 
$100,000. S. J. Weigel, Central Bank Blidg., Memphis, Arch. 


The Memphis Furniture Manufacturin Co., Memphis. 
Tenn., will build a 2-story addition to its plant. aa 


W. E. Goertz, 520 Stahiman Bldg., Nashville, Tenn., is in 
oe market for machinery for the manufacture of pearl 
uttons. 


The American Metallic Packing Co., Lexington, Ky., is in 
the market for a 10-ton locomotive crane, equipped for 
bucket, a 6- or 6-ton tamden steim road roller and a 10x10x10 
steam air compressor, all second hand. 


is constructing @a@ 


The Classthed Advertising section appears on pages 255, 256, 257, of this issue and 
will in future appear in the same relative position in the paper. 
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The B. F. Goodrich Co., manufacturer of rubber goods, has 
awarded the contract for the construction of a factory at 


Akron, Ohio. Estimated cost, $25,000. 

The Pearce Tire and Rubber Co. is constructing a plant at 
Ashtabula, Ohio. 

The American Puncture-Proof Tire Co. has purchased a 
site on Harvard Ave., Cleveland, Ohio, and will construct a 
factory. Estimated cost, $50,000. 


The Forest City Engineering Co., Engr., 512 Hippodrome 
Bldg., Cleveland, Ohio, will soon award the contract for the 
construction of a factory at Cleveland, for the National Arti- 
ficial Silk Co., 735 Central Ave. Estimated cost, $300,000. 
Noted May 18 and 25. 


The McCoy-Nelson Sanitary and Stoneware Co. will con- 
orc a 2-story, 10x100-ft. addition to its plant at Roseville, 
oO. 


Plans are being prepared by H. L. Bass & Co., 801 Hume 
Mansur Bldg., Indianapolis, Ind., for 1-story, 280x300-ft. fac- 
tcry for Western Cabinet Co., Indianapolis, Ind. Estimated 
cost, $40,000. O. K. Mahorney, Claypool Hotel, Indianapolis, 
is interested. 


The contract has been awarded for the construction of an 
addition to the packing atone of the Sullivan Packing Co. 
at Beecher Ave. and ichigan Central R.R, Detroit, ich. 
Estimated cost, $75,000. 


The Welch Furniture Co. will construct a factory at Grand 
Rapids, Mich. 


The August Carlson’s Glove Manufacturing Co. contem- 
ee con its factory at Marquette, Mich. Estimated 
cost, ‘ : 


The Kompass & Stoll Co., manufacturer of kitchen cabi- 
nets, is constructing a 2-story, 75x75-ft. addition to its 
factory at Niles, Mich. 


The Monroe Body Co., manufacturer of carriages, etc., is 
constructing an addition to its factory at Pontiac, Mich. 
Noted May 11. 


The Chicago Rawhide Co. has awarded the contract for the 
construction of a l1-story tannery at 1301 Elston Ave., Chicago. 
Th. Estimated cost, $6,000. 


WEST OF THE MISSISSIPPI 


Fire recently destroyed the plant of the Montana Sash 
and Door Co., Billings, Mont. Loss, $150,000. 


The Farmers Union, Swifton, Ark., plans to construct a 
cotton gin at Newport, Ark. Estimated cost, $12,000. 


The Deport Oil Mill, Deport, Tex., will construct a cotton 
seed oil mill. Estimated cost, $35,000. 


The Mexico Guayule Co. will construct a factory at El Paso, 
Tex., for extracting rubber from the wild guayule shrub. 
Estimated cost, $50,000. 


The Loudon Hosiery Mills, Loudon, Tex., will construct a 
8-story addition to its plant. 


WESTERN STATES 


The Crown-Willamette Paper Co. will enlarge its plant at 
Oregon City, Ore. Louis Bloch, Vice-Pres. 


The Fall Brook Citrus Association plans to construct a 
packing plant at Fall Brook, Calif. 


The contract has been awarded for the construction of a 
plant on Santa Fé <Ave., Los Angeles, Calif., for the manu- 
facture of boxes for the Southern California Box Co., 1335 
East 6th St. Noted Feb. 17. 


A. B. Shoemaker plans to construct a fruit packin lant 
at Modesto, Calif. Estimated cost, $6,000. e oe 


The John Horstmann Chemical Co. plans to construct a 
factory at Redwood City, Calif. Estimated cost, $25,000. 


CANADA 


8 W. Halliday, 20 Arlington Ave., Montreal, ue., will 
construct a factory on Catharine St, Montreal, for the manu- 
facture of carriages. Estimated cost, $6,000. 


Winstainer & Son, 58 St. Lawrence Blvd., Montreal, Que., 
manufacturer of picture frames, will rebuild its factory at 
Montr<al which was recently destroyed by fire and will in- 
stall new machinery. 


The Ardiel Shoe Co. contemplates constructing an addl- 
tion to its plant at Elmira, Ont. Estimated cost, $6,000. 


The Solid Leather Co. has awarded the contract for the 
construction of an addition to its lant at Preston, Ont. 
Estimated cost, $50,000. Noted May 25. 


The Canadian Consolidated Rubber Co. {s constructing an 
aon. to its plant at St. Catherines, Ont. Estimated cost, 
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FOLLOW THE ARROWS 


To the Superior Points of our 


All-Improved-Feature Boring Mills 


Traverse of cross 
rail and heads 
driven by pulley. 


a 


Worm shaft 
Three-track cross rail to swivel 
bar. 


with “narrow guide” 


for saddles. a 
. we 
WS 


Releasing ratchets 
for hand adjustment 
of saddle and bar. 


Continuous 
cap for bar 
bearing. 


Operates clutches 
which engage 
motion to either 


, ame saddle or bar. 


ping 
stud. 


Operates clutch for 
starting and stopping , 
engages table brake. 


ed 


Feed 
reverse. 


Feed change 
lever. 


ocueuri™ I5193A Index giving 
bers. amount of feed 
for various lever 


Rapid power positions. 
traverse for Speed chan 
saddle and bar: lever ecacs ivine 


also engages feed, fine and 
- i2 table speeds. 


Showing design for 44-1n. to 73-tn. stzes. 


bd e 
Niles-Bement-Pond Co ey, 
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Talks With Our Readers 


By the Publisher 


PICKED up a copy of the June Ist issue and 
| as I read the advertisements the thought oc- 

curred to me that you are certainly being bene- 
fitted greatly by modern advertising— 


The kind of advertising that only good products can 
stand. 


It was surprising to me to see how many concerns 
put their business propositions in terms that made 
it absolutely impossible for you to secure other than 
completely satisfactory results. 


One concern put it in black and white that if the 
article is not satisfactory it ‘‘can be returned at our 
expense.”” Another has confidence enough in its 
product to sell it to you “on any terms of guarantee 
that you may desire.” Still another says: ‘If it 
doesn’t live up to every claim you don’t have to pay 
for it.” 


With advertisers standing back of their product in 
this way—is it any wonder that I call the Buying 
Section the ‘‘Buyers Friend P”’ 


Is it any wonder that the progressive machine shop 
man uses this section as a real “Buying Guide P” 


Are you making it count BIG for you? 


Sia WMP DMEM MTCC ULI Lane rr Cte Pern emn ETE CU LM a. 


June S&S, PODS 
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Flue-Reclaiming System of the 
Santa Fe Shops 


By Eruanx Vian 


SE NOPSTS  Tereloture a large number af flues 
rae been scrapped becruse there has toon no 
trdetiecad tary bey reper "apne Or Ent se Neeere 
fom floor eg fl. from fhe ends, By thie method 
deserted, thin potcce m typ he cul out anyuhere 
Inthe dene th of tie Hur and sueeessful yore paured, 
Se reocuire are of COUPLE rhyt oy lested fu insure 


pean fe, 


One of the preat ured continual expenses of any 
‘allroad ois the restr OP mpracing of  loce- 
heotivesbouler tlaues,  Safe-endinve is almost a continucus 


qeorefar.e 


installed in the Topeka shops of the svstem, and after 
a pened of moce or less expensive experimenting it has 
heen an successful operation. for about eight months. 
Althoush = some of the steps described in this: article 
are fanshar te every ruilroad-shop man, the process of 
handling the flues will be shown from start to finish, 
with the exception of the removal and replacement in 
the boilers, 

As in all railroad shops, the first operation after 
removal from the boiler is to rattle the flues to remove 
male of all hinds and thoroughly clean them, both inside 
and out. Pwo methods of rattling are in general use— 
the wet and dry process. In the Topeka shops the dry 


Pies 2 RATTLER BeotsSE, 


FIG 3. RATTLER HEADY To DISCHARGE LOAD 


Pertoruiatiee, but the ordsnary safe ened welder will not 
Wh On tie over Go or bon. den ard Dean. beruthe 
ate about the prvetical damit. Tn coneequenee a 20 ft. 
Moe dicht have A thon spet of only an aneh or sein the 
riddle, and Vet two Jolere ors hearty 10° ft, lone world 
hive to bes riatetecr| Irs atiser the re ie Peet Mer preooed atts 
f eliminating the thin eet. Tf the defect is merely 
Royton small poe, SOMO T es OX tet fene ps stieciss: 
“uliy employed, but for darser poles this method ds 
Mpractioal for qiutiereis reasons. After lon ane careful 
tady of the pre hom the mechoceal departine: t af the 
Santa Fe Ryo fiscally evolved a way te re ain a bare 
PMportion of thee ie PW ser me babte thas. An eutitd Was 


Fie; 4 


Fig. 2. VIEW OF OPPOSITE END 


———————— 
——————— 


— -— — 


VIEW SHOWING SOME OF THE DETAILS 


prowess only Is emploved atid as the rattler itself has 
sertnies unique features, rt will be deseribed in a o 
was made by the Bard Pneumate Tool Co., Popeka, 
Ran. ard sevecal are in use along: the system. | he 
rattler at the ‘Topeka mhieopos Is Ina separate building, 
Biv. 2. Projecting out) from this building 
ren dene tube, which is the piston evlinder, ‘The piston 
eee! te shove out the rattled thies or to alter the length 
of the nitthny chamber, A view from the OP pone: end, 
weth the building doors thrown open, is yiven in Pig. 2. 
In Fre. 3 the end of the rattler is shown open ready 
flues te be pushed out onte the waiting truck. 


The 


as shown 


for the 
A wash 


ur 


drawing of the device is shown in ig. 4. 
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_ machine is capable of handling a full set of boiler tubes 
at once, or from 250 to 300 tubes. It will thoroughly 
clean them inside and out in from 2 to 6 hr., accord- 
ing to the kind of scale deposited on the flue. The 
average in this shop is about 900 per day of 10 hr. 
Some scales can be rattled in an hour, while some with 
the hardest of lime require 6 hr. A movable head 


operated by means of the air piston referred to makes 
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ilues as it goes. The result is beautifully clean and 
bright flues that look like new. 

The main part of the rattler is contained in a central 
room, which is practically dust proof. Here the motor 
and driving mechanism are placed. This prevents all 
unnecessary wear on the parts and is managed by having 
the body of the rattler ride in rings set in wooden 
partition walls, which effectually keep the dust out of 


FIG. 5. METHOD OF DRIVING THE RAPTLER 


it possible to rattle flues 24 ft. in length or shorter and 
hold them so that they will not have sufficient lateral 
movement to tangle and be destroyed, as is often the 
case with a rattler in which no such provision is made. 
When 20-ft.- flues are rattled, the head is adjusted to 
20 ft. 6 in, which gives them only 6 in. of lateral 
movement while being cleaned. After the flues have 


FIG. 6. THE EXTRA-LONG CUTOFF MACHINE 


the central part. The rattling chamber itself rides on 
flanged rollers operated through gearing at the back, 
which is belted to a drive motor in front, where it is 
easily accessible, as shown in Fig. 5. 

After the flues have been rattled, they are carefully 
gone over by experienced men, who test them with 
hammers for flaws or thin spots. As soon as a weak 


FIG. 7. THE END-REAMING AND SQUARING MACHINE 


been rattled, the end doors are opened, air is let into 
the piston cylinder, and the whole lot is pushed out 
into the basket car, as previously mentioned. By 
referring to the drawing, it will be seen that the main 
body of the rattler has no opening in it for the escape 
of the lime, openings at the ends only being provided. 
This method holds the lime in for scouring purposes 
until it gradually works to the end dust chambers, 
scouring and grinding beth inside and outside of the 


FIG. 8.§ METHOD OF BRIGHTENING THE ENDS 


spot is detected, it is marked with chalk as far as it 
extends. As the tester finishes a flue, he places it in 
a cradle. When this is full, it is run to the cutoff 
machine, Fig. 6, which is air operated and differs but 
little from those in common use, except that it will 
cut to the middle of a 24-ft. flue if needed. The 
operator of this machine cuts out the weak places that 
the inspector has marked. Sometimes these are only 
a few inches in length; at other times they are several 


June 8, T916 AMERICAN 
feet long, as shown by the pieces on the floor under 
the machine. To pass as “good,” a piece of any lenyth 
must not only be free from thin places, but must weigh 


bevrtain ameunt per foot. As a rule. its mot necessary 


seca 
» ie” 


Fig 9 METHOD OF SORTING OUT THE LENGTHS 
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‘ed to the revolving mill, which mills off the end square 
and also reams out the inside so as to remove the burr 
left by the cutoff. 

In order to give the gripping jaws of the welder good, 
clean contact the ends of the pie ex are ground on the 
outside for about 6 or % in. back from. the ends, as 
in Fig. 8, the operator simply revolving the tube end 
against the grinding wheel, The ground pieces are sorted 
out into suitable lengths to form full-length flues when 
two pieces are butted together, keeping in mind that only 
two welds are allowed to a flue. A number of pieces 
sorted into suitable lengths for welding are illustrated 
in Biv. These, when butt-welded and a safe-end 
Welded on, will give a full-length flue with only two 
welds, 

The welding is done on the butt-welder, shown in 
back and front views in Figs, 10 and 11. The machine 


FIG. 10. BACK VIEW OF RLECTRIC WELDER 
o 
wag 
an _ Oly | 
Wika ~~ a -S @ 
- * = = 


— 


al 
A - 


I 
ee A ‘ 
FIG 12. THE OPERATING LEVERS AND Foot THE ADLES 
tu Wert Peeves, AS ai Obermter soon ets the ett al 
A plee as unerrincly as a enshier detects counter forts, 
As the Varies woe] Trleeere nre to Loe butt-ewe ded into 
full flue Jeriothes, n clevtm, Strarahe¢ coal Is desarabite, This 
Is obtained bye ore as shewn in Fa t. The flue 
tobe milled we hed oan an direoperated set of jaws and 


FIG. 13. MACHINE EMPTY. SHOWING THE INSIDE 


speelfoas practically as recerved, but) the Inside mandref 
and out-ides rolls, together with the driving mechanism, 
were added in the shop after considerable experimenting. 
Without these the method would be a failure. 
A close-up view from the operatines slide Is Fiven eh 
bis. The switch is carried on top of the post A, 
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and the welding current is turned on by means of the 
foot treadle B, which works the chain C. When a 
stronger or weaker current is desired, the amount is 
regulated by turning the pointer D. The gripping jaws, 
or electrodes, are air operated, the valves being worked 
by the handled slides & and F. The lever G operates 
the hydraulic apparatus used to bring the jaws closer 
tugether when butting the weld. The lever H works 
the clutch controlling the roll and the mandrel. There 


= 


f) 
_ 


IER C 


FIG. 14. FLUE PARTS READY FOR WELDING 
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or become heated from the current passing between the 
jaws. As it is impossible always to have the two parts 
to be welded of the same thickness, the setting of the 
pieces in the jaws must be done with judgment. If 
one piece is thinner than the other and they were both 
set in the jaws the same distance out, the thin one 
would burn before the thick one was hot enough to 
weld properly. To avoid this, a thick and a thin piece 
are placed about as shown in Fig. 14, A and B. In 


FIG. 16. ALMOST HOT ENOUGH FOR WELDING 


are three rolls, but only the upper one is power driven. 
The flue rests on the two lower ones, and the upper 
one is brought down by pressing on the foot treadle I, 
which works the air valve to the cylinder above the roll. 

Another view of the machine, from the hack, is given 
In Fig. 13. This shows the mandrel A that works inside 
the flue as the outside is rolled between the three rolls 
after the parts have been heated and butted together. 
The action of the mandrel and rolls is to take out the 
upset and give agweld that is smooth on the outside 
and with very little extra metal inside. The gripping 
jaws are water-cooled, and the operating air cvlinders 
are plainly shown. 

Fig. 14 shows two parts of a flue in place in the jaws 
and illustrates how it is slipped over the mandrel. It 
Will be observed that the mandrel does not extend far 
enough beyond the rolls to interfere with the welding 


FIG. 17. ROLLING OUT THE UPSET METAL 


this case the thick one is at A and the thin one at, B. 
As the thick one is in closer to the jaw, it will heat 
faster. The thin one, being set out farther, gives 
practically the same amount of metal for the current 
eee The result is an even heating and a perfect 
weld. 


Pied ~ oa . e 
Fig. 15 shows two pieces the reverse of the ones just 


shown. As the work gradually heats, it looks as in 
Fig. 16. At the proper heat. the operator butts the 


work together to form the weld, which leaves a con- 
siderable amount of upset. He then shoves the tube 
along over the mandrel until the weld is between the 
rolls, when he throws in the clutch and brings down 
the upper roll. The work spins between the rolls, 
Fig. 17. 

On flues made up in this machine the two parts com- 
prising the main part of the flue are not only welded, 


= 
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but the safe end io also welded on oan the same manner. 
Fiz. 18 tlustrates some of the compreted flues, and 
Fig. 19 «ome of the safe ends close up, 

To give an idea of the perfect: welds thus obtained, 
tome of the welds were sawed apart purposely and are 
shown in Fig. 20. The weld on the oute:de can hardly 
be detected, and only a sliht ridve shows on the inside. 
Welded in this way, there 1s abeocutery no dump te cause 
trouble in passing through the thie sheet. 

After berg welded, the flues are tested under 100° Tb. 
cold-water pressure inthe apparatus seen in’ Fig. 21. 
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Hivures, After beinge tested, the welds are annealed to 
take any possible metal strains. They are then ready 
to go to the boilers. 


Efficiency of Tool Steels 


In a paper recently read before the Tron and Steel 
Institute, Prof. J. O. Arnold proceeded to show that 
net only is there no relation between Brinell hardness 
and lathe efficiency, but also that a plain carbon turning 
tool with very high Brinell hardness may, on comparison 


FIG. 18. A PILE OF FLUES WELDED IN TWO 


aT t a) 


FIG 20 SAMPLES OF ELECTRIC FLUE WELDS 


This deview holds two flues ata time. An arr cvtinder 
at A draws up a voke carrving two cups that cover the 
ends of the flues, Water is then forced ing and whrle 
the Pressure isoon. the operater tava the welds with a 
hammer and carefully examines them for defer ts of any 
kind. 

The flues welled) areoof the Tt ard 20 ft. Jenuthis ard 
ar 2or 20) ino an diameter, Ahent 250 welds per dav 
can be made. on ano averace, Weth two we'd~ ftooa tlae, 
this makes about V2.5 tlhies ree laumed peroday.  Rewular 
“@fe-ending is dene on Hartz machines in the usual way. 
as the elatre welder canrot handle all the werk at 
Phsent. ‘The otiiency of the electric-welding method 
Will he undertocd when it ds known that ont of three 
lots, selerted at rardem, the fa lures were as fellows: 
(1) 100, five bad: (2) G9, cry tal: (3) 102, three baad. 
The general averace we] run abort as indicated by these 


CROS8-VIEW OF ELECTRIC-WELDED 
SAFE ENDS 


FIG. 19. 


THE DUPLEX TESTING DEVICE 


Files 2) 


with another tool of considerably lower Brinell hardness, 
resister an ethic weney of practically ZETO, while the tool 
of about 15 per cent. lower Brinell hardness may run 
perfectly for 18 min. and during the last 4 min. of the 
reat cut cleanly ata blood-red heat before breaking down. 

The Brinell hardness of a) properly hardened tool I 
no alimest newherale factor of cthereney, The efhereney 
depends almost entirely on the thermal stability. of ms 
simple or compound hardenites in the hardened uae 
The simple hardenite of plain carbon steel has a therma 
etalality. ef which the limit is certainly less than 300 
ghee C., while the compound hardenite of a earbon-tung- 
eten-chromium-vanadium hizh-speed steel may be dl 
dered stable up te ao temperature of about 100 deg. © 


He 


The Rolling Stone Gathers 
the Shekeis 


By Joun R. GODFREY 


Of all the various kinds of pure and unadulterated 
bunk handed out to the young enginéer or mechanic the 
particular brand that urges him to stick everlastingly 
at the job and so gather the reward of diligence is un- 
fortunately about the worst specimen that can be found. 
While it is probably true that the rolling stone rubs some 
of the bark off the corners and spends a few extra dollars 
in carfares and moving-picture shows, in most cases he 
seems to have more money to spend and is at least as 
well off at the end of the year. At least, that is the 
experience of a number of men whom I know of various 
ages and occupations. 

Two particular instances come to mind; and while 
these by no means prove a rule, I can personally recall 
many others. 

Bill Brown, for want of a better name, is a young 
technical graduate who has been knocking around the cold 
world for only two years. He took the first job available— 
puttering around in a machine shop, building printing 
presses and doing similar work at $8 per. According to 
tradition, he should have stuck to the job and mastered 
every detail, so that at the end of ten or fifteen years 
he might have been a general foreman, drawing perhaps 
$25 a week, if he was lucky. It so happened, however, 
that in about three months a gasoline-motor job hap- 
pened along; and as he had previously “titrivated” balky 
automobile motors, etc., he was offered $15 a week. 


AGE AND Earnina Power 


This developed into $18 and finally $20, and he was 
given charge of motor testing, with considerable designing 
and drawing-room work on the side. He was soon car- 
rying quite a load of responsibility, working long hours 
and doing exceptionally good work. It did not particu- 
larly help his state of mind to know that he was holding 
down a job at $20 per which had previously been paying 
considerably more, nor was it altogether gratifying to be 
‘ told that a boy of 22 couldn’t possibly be worth more 
than that, no matter what he was doing. He, poor chap, 
in his ignorance, and despite his college education, seemed 
to feel that the firm was paying for work done and not for 
the number of years he had inhabited this vale of tears. 

So when another man came along with an offer of $25 a 
week to assist him in working out the design of a new 
and experimental machine, coupled with easier hours, 
better working conditions and the promise of advance- 
ment despite his youth, Bill Brown was just foolish 
enough to take the job. Of course, the very fact that 
the shorter working hours and better conditions appealed 
to him in the least proved very plainly that he was of 
the mollycoddle type and not made of the sterner stock 
which we read about in books telling us how to succeed. 
In order to run exactly true to form he should have 
rejected the offer with scorn and stuck to the old concern, 
regardless of the hours and the pay envelope and grimly 
determined to stick it out on that line if it took ten 
years of his life, and so make them see his intrinsic worth. 

But somehow the usual formula for success slipped 
another cog, and inside of two months the gas-engine firm 
was wiring him and sending special-delivery letters offer- 
ing him $30 per week and all kinds of promises for 
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advances if he would return to the fold. They even went 
so far as to suggest that the only reason for not offering 
him more to begin with was that they believed it was 
always well to have something to look forward to. They 
further assured him that the future remuneration could 
be very safely left in their hands, as they always te- 
warded faithful service without the necessity of even 
asking for a raise. 

Upon being gently reminded that this was not the 
previous experience, they blandly assured him that the 
reason for not paying him any more previously was that 
he was not then worth any more to them. They quite 
forgot, however, to explain why two months’ absence, 
in which his mind was fully occupied on entirely different 
work, should have increased his value 50 per cent. 

Another case that comes to mind is a most successful 
works manager who a comparatively few years ago was a 
machinist running a lathe at the usual rate. He was a 
close observer and a hard worker and is today one of the 
hest-paid works managers in this country. But he did not 
arrive at this very satisfactory position by sticking to 
one job and waiting for his ability to be recognized by his 
employer. He has probably not been in any one shop over 
four years, and in many of them he has stayed a much less 
time than this. But as an indication that bluff plays 
no part in his success, it may be interesting to know that 
he has been employed by one of the largest firms in his 
line at three different times, each time going back at a 
decidedly larger salary than the company was willing to 
pay him previously. In some ways it seems to he a case 
of “never missing the water until the wells run dry.” 

Even in the good old days some of the shops used to 
have the habit of discharging the apprentice as soon as 
he was out of his time and telling him to go elsewhere 
for a couple of years. This was not done expecially for 
the benefit of the boy’s pocket-book, but to add to his 
fund of shop experience, so that he would be of more value 
when he came back. But it was never advocated for men 
after they grew up; the rolling-stone formula began to 
apply about that time. 


THE LINE oF LEAST RESISTANCE 


There is something about the old adage that appeals 
to most of us, probably because it’s so much easier to 
stick to one kind of a job than to float around from place 
to place. This is especially true if we have a flock of 
youngsters in school and the Missus has a whist club 
that she just can’t bear to leave. 

But the sad part of it is that in too many cases a 
man simply has to quit the old firm to get anywhere near 
what he earns. The “success” men (who generally have 
to pawn their shirts between checks they get for the arti- 
cles they write about the matter) dope out a lot of hot 
air about growing up with the job, or ahead of it, but 
with too many managers it works in reverse gear. They 
never seem to wake up to the possibility of your being 
worth more until the other fellow offers you a job. 

The companion exasperation to this is the game of 
“getting new blood” into the business by letting the old 
super resign and taking in a new man to improve things. 
The interesting thing is that he usually does. But when 
you boil it down, you find that many of his improvements 
are made possible by new machines that the old super 
asked for in vain. The new man gets many opportunities 
that were denied the old, and he makes a good showing. 
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Finding the Turning Point in 
the Small Shop 


By Jous Ho Vas Deventer 


SPNOPSTS 


there wseune defnite turning pointat whieh a start 


In the metporily of enccessful shapes 
temade tuvard tagger and belter hustne se. Ahany 
finies {nts change fs made sie nee ertasly. and fie 
furning point cannot he detinitely lacated, Jn 
this cnet (ne tnelailation of One Machine changed 
the shape product from an average to oan Cree pe 


‘ronal nit, 


Aosmall siep that as Gs vears old ds semethinag of a 
rarity and as therefore of interest an a eeuntos where 
flants mushrowm over moht as af under the spell of 
Aladdin's larips. Phat oa stall shop canostand the buf- 
fangs and trials of 68 years of competition is also an 


FIG 1. THE LABORATORY OF A SMALL SHOP THAT 


BERCTALIZES IN HEH SEED) STEEL 


teresting fact. establishing as oat dees that the small 
shop In after all of a hardy and rebust nature. In an 
Instance of this kind, one as apt to look for work a little 
out of the ordinary inoorder to account for such a lony 
MAlstence, 

Knife grinding in the ald divs before the advent of 
the surface yrinderand the magnetic chick Was an Operr- 
hon in which the old fashioned yrmdstone and side wheel 
labored in partnersiip with a patient grinder hand whe 
Was unable with all tis shill te prind anything realy 
Straight. Fifteen theusandths of anoinch was considered 
& close Jeb In these dave, Most of the work Was held 
and fed by hand, seme of itcin crude fixtures that were 
as likely to spring the kiife out of shape a- to held it 
flat. Only those whe have surface-yroutied thin steak by 
“uch means in the past can appreciate the real value of 
the Mayneties chiieh, 

Prior to 1906 this was the wav that A. Hankey & Co, 
Rochdale, Mass.. were yrinding knives, Acrather ordis 
nary line of work, one mitch say, and one that was net 
at all uncommon throughout New Enaland, where knife 
grinding in America was Dhreds cre tetas, 

A shop, In order to hoop up with the times, miust net 
only study its own provness and that of ats cormpetitors, 
but—and mor Impertant -it must keep in cles tench 


with the progress and tendencies of its customers, Shop 
exist that are so bound up in themselves that self-intere:t 
Isa far bieger factor than service, and other shops de- 
pending on these for a part of their products oftentimes 
find their own advancement hindered) through a- lack 
of someone’s else initiative. At the time of which I 
have been speaking, when knife grinding was xo crudely 
handled, a class of knife users of considerable importance 
consisted of the woodworking-machinery manufacturers. 
Compared with the present-day product, wood planers at 
this time were erude and slow machines. A feed of 25 
ft. per min. was considered high and in fact was about 
the maximum that could be used for smooth work. Anv- 
thing faster than this would show revolution marks on 
the finished board, the old four-square planer head with 
its thik. clumsy, hand-ground knives being almost. im- 
possible to balance perfectly. 

One could not, without clairvevant power, foresee that 
the 25 ft. per min, feed would some day be multiplied 
twelve times and that lumber would be shot through these 
machines at the rate of 300 ft. per ming But it was pos- 
sible to arrive at the conclusion that an improvement in 
planer knives would mean an therease in’ planer feeds, 
Here was an opportunity: for some knife-making shop 
to analyze conditions, find the weak point and help. to 
pu-h aside the obstacles holding back the progress of 
the wood planer. 

The installation choice of a new machine is) taken 
more seriously in the small shop than in the large one. 
No doubt this Is because one machine Anon Many does 
not affect the whole as much as when one is added to a 
few, ju-t as a single vote in a small town is of much 
more relative importance in Jocal elections than one vote 
ina large city. The installation of the wrong machine 
in @ big shop means annoyance and a small loss; the 
installation of the wrong machine in’ the small shop 
may put it out of business, On the other hand, not buy- 
ing a machine that ts needed, while it will not result in 
a sudden calamity, is likely to terminate in a case of 
gradual dry rot. 

The “Rogers Boys.” as J. Ro and Francis P. Rogers, 
Jr, are hnown in Worcester and vicinity, believed that 
a suitable surface grinder would solve a problem of the 
woe] -planer knife. Not only had they the conception 
of what Was needed, but not finding a sutable machine 
for this purpose on the market, they designed and had 
built the special machine HWustrated in Fig. 2—an act 
that invelved playing a $10,000 stake against their he- 
lief. That this was an investment and not a gamble is 
evidenced by the fact that from this machine cine the 
first high-speed steel wood-planer knife made, and others 
have been coming from it ever since, 

This machine is of interest, not only as an example 
of good judment displaved at an opportune time, but 
aleo for what it will do, The grinding wheel is 24 in. 
in diameter with an &Sl.-in, face. Running at 5,000 ft. 
per min. it is so free from vibration that one cannot 
tell whether or not it is in motion, even when holding to 
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his ear a screwdriver with its end applied to the wheel 
bearing. 
The table of this machine is 10 ft. long, its entire 
length being equipped with Walker magnetic chucks 
having a width of 814 in. There are two table speeds— 
40 and 60,ft.—one for roughing and the other for fin- 
ishing. On the class of work produced on this machine, 
limits and finish are held exceptionally close, some knife 
specifications calling for tolerances no greater than 
0.00025. In view of this requirement the accomplish- 
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you consider where the price of high-speed steel is today 
and where it is quite likely to go, there may not be 
much to be wondered at after all. The accumulation 
of dirt shown in the tank at A in Fig. 1 is in reality high- 
speed steel grinding dust floating on top of water. This 
material is carefully saved, packed and shipped to the 
steel mills, where every bit of tungsten is eagerly wel- 
comed, 

One can get an idea of the proportions of a_high- 
speed steel wood-planer knife from the illustration at A 


FIG. 2. THE SURFACE GRINDER THAT PROVED TO BE THE TURNING POINT 


ment of this machine in removing yy in. per hr. from 
a surface 120 in. long and 814 in. wide is rather remark- 
able. The table is reversed by a pneumatic clutch. 

The rear view of this machine, seen at B, displays 
21%-in. flexible steel hose through which cooling water 
is applied to the wheel. When the machine was first 
tested out, this hose was not fastened as securely as is 
shown, but was held by a husky negro who directed it 
upon the back of the wheel. The gentleman, becoming 
absent-minded during the course of events, allowed the 
nozzle to deviate from its proper path; as a result the 
214-in. stream projected between the housings and 
knocked a couple of interested spectators from a bench 
alongside the table. What happened to the spectators 
is known, but what happened (to the darkey is not 
related. 

One does not see anything unusual in the practice of 
raving the sweepings from the floor of a mint in which 
gold coins are being made, but it is rather strange to 
find a similar practice in a knife shop. Ilowever, when 


in Fig. 3. They are from 14 to ,y in. thick, from 114 
to 2 in. wide and from + to 50 in. long. The heat-treat- 
ment and straightening of a high-specd steel blade of 
such proportions require a high degree of skill. All 
these blades are hardened in Kenworthy furnaces using 
fuel oil vaporized by steam under a pressure of 125 Ib. 
and are quenched in Houghton’s soluble quenching 
compound, After quenching, they are tempered, or “let 
down.” to approximately 600 deg. F. 
ever, they must be straightened, a peculiar thing about 
high-speed steel being that it is impossible to straighten 
it after this second heating. 


PLanine Inon at 230 Fr. per MIN. 


The machine-shop man who has been unpleasantly sur- 
prised by the ease with which some high-speed drills and 
reamers break under slight provocation would expect a 
thin high-speed steel knife of this kind, hardened to a 
scleroscope hardness of &5, to be a rather delicate and 
fragile tool. He would change his mind if he could see 


Before this, how- 
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the piew of To-ing angle iron shown at Bin’ Fig. He 
which was acuidentally fed inte a double surfacer and 
planed beth top and bettom for US an. of ite leneth at 
aspeed of 250 ft) per mim, some &o in. in depth being 
rinosed from one of the ribs and ai full iy in. from 
the entire surface of the other rity. Thre Niteth-sposad 
stew) Koives which didi this fast arom planing were seme 
what dulled, te be sum. bot oa prt 
of Liserrbeer. 


erineding them oan 
Cond son for further cuttin 

HKefore the on-tallation of this “tenn pert machine’ 
What a number of other 
The 


u@ af this Tribe Hii ne pMon bieachy epewsl after | rit vers, how. 


the Hambkev conicaiy Wars chore 
firms wen: alee dean andoon abet the samme wav. 


ever, Mecvssitatedd care’ al studs of the Deat-treutrient of 
this maternal and led to a speculation an accurately 
aeound hish-spevd steel Knives and tools, woh hue been 
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Financial Literary Rewards 


By ROD. Gatewoop 


Many maders have no doubt had occasion to comment 
on the apparer’ lack of financial reward to literary labor, 
particularly that involved in writing technital articles, 
Not one writer in 30 can live on the earnings from his 
literary efforts, vet it is an undisputed fact. that other 
professional men -physicians, lawyers, consulting engi- 
neers - can sit in their offices and take in as a single fee 
fora service that costs them an hour’s time a sum equal 
te that which an editor works a month to win. Surely, 


it takes almost as much time, money and labor to fit 
aman theronvhly for one profession as for another: and 
Pmav add that it requires just as much talent and genius 
to be a successful techuical writer as to be a doctor, a 


ea Ce! 


Files. 3 


PIG. 4. COMPOSITE-STEEDL, WeelWorkKINe KNIVES 
Opre table dine of tesiness. Bat the turtims pernt 
Wa- the Mestad iat ye fl of tiie eres bf ae r. 


~ 
Hichecartesn a! | Cott twesste eaten | ties atl Rhibvers are 


Als heat-treatect are retell at this cant.  Pwee of thee 
are shown Fos dy tie one at A tect a Wee planer 
knife for a squadrescuttep head the one at BB 
being a omiter ALi Thev tase soft) steel tare nim an 
toilestee] aloes “Prge Pera well ve thie 


erinedingy cof Ft | Jileue oof this idee, qoties prart of which Ils 


nt «| 
resy de dd, ane 


P a 

ft ane ore part Lard, wothout basing a omark at the 
jun Theol} of three twee pele cere Peet bn curtinielerreced Wa Taeote worthy 
Job, In fet. the Cae 
a radius, that Is. tie deb tes very cheese timate, Ohoe and ame- 


oat CPi sa bi igilaes Iritist bie serestytiel to 


half thosanedthe pe aiiowed for location of this radius 
Centrally with the Nlaede, ane Q2002 aga. as alowed! on the 
leneth of the rasbus., 

Its not Often that a small slop ae able te chanwe the 

Kral of yr. Preeliet as trarkecdiy as this, ewan toe the ime 
stallation of anew tratehine, Bevery smal sheep, however, 
NM Keep in mind the fact that each machi: imstalled 
should be a turning pomt toward better work and more 
Profits, 
This thoushe, compe at the tree when mew equimnent 
Ito be purchased, wolbar there fue buver te select the 
marhine |. stosuitedd te dis peels ore oe of what Its 
tent Mishet bie, 
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HIGH SERIEIDD STEEL. WOOD PLANER KNIVES AND WHAT THEY DID TO ANGLE TRON 


lawveroranencgineer. fn the character of work done and 
In the amount and kind of preparation required there is 
ttle reason why one of these professional men should be 
Ievter patd than anether, vet there ts no field of human 
efort whem the COntPArIEty of pocuntary reward is more 
pronounced than that presented by professional and. lit- 
erary haber, 

After all, the monetary compensation for this kind of 
works fixed by the great law of supply and demand, and 
tectinieal men with literary tendencies must) find their 
troe reward ino oseme such thought. as the following : 
Bvery technteal man who ean do cood, marketable literary 
work along the line of dis specialty owes a certain duty 
te dis professrom and his generation to record the results 
of Lis OW expe rhetice. 

A ccertam professional respeet is usually accorded him 
by tis fellow workers, especially if- his articles contain 
onvthing of an ooriinal nature. The effort) to present 
his sulgect in a clear, concise way nearly always: results 
mnounvong the anthor himself a clearer view and better 
grasp both of lis particular subject and of the engineer- 
Ing profession as a whole. 

These are some of the compensations of doing literary 
work for technical magazines; and if more consideration 
were aiven them, fewer writers would permit their hit- 
erary tenelemetes to die onlit, and Pore Wen would enrich 
their profession with an expression of their views, 


The Grewth ef the Afreplane Industry |r indicated by the 
exports of 34s acroplines for 1915 against 49 in 1914 and 19 
in Delt% The vatue of the 11> exports wis $2,980,814, or an 
aver«ce of $7,439 per machine, against $6,337 In 1914 and $3,22% 
In Pelt The exports of acroplane partes were also very BAERS: 
areeogniting £0 $2,457,782 with only $145,994 in 
bets ard $27 608 an DETR. Imports of aeroplanes into the 
United States decreased from 16 and 13 an the fiscal years 
of Tele and 2913 respectively to only one each in the fiscal 


years of Told abd Lys. 


as compared 
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Punches and Dies for MaKing a 
Gate Wearing Shoe 


By Rospert Mawson 


SYNOPSIS—These tools are made of cast tron 
and are put into service without any finish what- 
ever. The scale provides a hard wearing surface 
for the bending or forming operations. The stock 
is heated in a furnace before being bent. 


On page 894 are shown some cast-iron punches and 
dies designed and used by the Narragansett Machine Co., 
Providence, R. I. Other similar tools are illustrated and 
described in this article. It will be observed that the 
tools are of somewhat simple construction; and as the 
stock -is of a rough character, adjustable locating sur- 
faces are employed. The tools, as well as those previously 
discussed, are giving satisfaction, producing parts quickly 
and accurately. 

Cast-iron punches and dies have not been uxed very 
extensively in the forming of machine elements. For 
most punches and dies cither machine steel or tool steel is 
employed. When the former is used, it is necessary that 
much accurate machining be done. Often when the 
shapes are rather intricate, the punch and die must be 
made in various parts which are then fastened together 
with setscrews and dowels or similar mediums. In man- 
ufacturing some punches and dies many companies em- 
ploy cast iron as the base of the die, on which is fastened 
a tool-steel die plate. When this method is followed, the 
die bed must be accurately machined, and after the tool- 
steel elements have been made, it must be hardened and 
ground to the required contour. 

The hardening process is to many firms somewhat of 
a task, and unless care is taken it tends to warp the tool- 
steel element. This change in shape must be remedied 
by the subsequent grinding operation. 
of the punch a somewhat similar procedure is followed. 
The shank and body of the tool are usually made from 


In the making 


machine steel, which must be machined. The tool-steel 
punch must also be machined, hardened and ground. 
The change of shape in this element must be remedied 
in the same way as in making the die. 

After the tool-steel element has been accurately ground 
to the correct contour, it must be attached to the shank 
base by means of screws and dowels. It will be observed 
that tools made in the manner described call for a high 
grade of tool making. It takes a long time to complete 
the tools, and the punches and dies produced are there- 
fore costly. It is truc, however, that tools made in this 
manner usually give extended service. 

On the other hand, many of them break, and their up- 
keep is quite an item in the shop equipment. In the 
bending and forming of many of the simpler elements on 
machines cast-iron punches and dies may be employed 
to advantage. For such tools the design made in the 
drawing office must give a tool strong enough to resist 
any strain brought upon it by shop practice. No allow- 
ance is made for finish, unless it be on the shank. 

This part, however, may be molded smooth enough to 
fit the press without machining and thus reduce the cost 
of the tool to the lowest figure. The castings are made 
from the pattern and, as mentioned, are not machined. 
This is an advantage, as the skin on the cast iron pro- 
vides a hard surface to resist any wear during the use of 
the tools. 

It will be noticed on the first two tools shown that ad- 
justable stop screws are employed to locate the steel 
strip, which has been previously cut to length. In 
operation the stock is slid against the inner edge of the 
screw, and the punch, being fed down, produces the con- 
tour desired. The last tool performs two operations. 
The first of these is to produce a bend on the flat side. 
The heated plate is then placed in the slot, and by feed- 
ing the punch down a second time the bend is made. 


FIG. 2 


Fl6.4 


FIG. 6 


PRESS TOOLS FOR MAKING A GATE WEARING SHOE AND SIDE HANGER 


FIGS. 2 AND 2-A 
Operation=-First bending operation on gate wearing shoe, 
Fig. 1. The stock, which has been cut to length, is placed on 
the die against the adjustable screw A. It is formed to the 
required contour by the punch, which is fed down. 
FIGS. 4 AND 4-A 
Operation—Second bending of gate wearing shoe to the 
form in Fig. 3. The part is placed on the die, being again 
located by the adjustable screw, shown. The punch is fed 


down by the press, giving the element the desired shape, as 
illustrated. 


FIGS. 6 AND 6-A 
Operation—Bending both elements to make a side hanger. 
One plate is placed on the die and the bend on the fiat 
side of the first element is made. The other part is placed in 
the slot of the die, and by feeding down the punch a second 
time the edge bend is made. Thus the tools are used for 
bending both bars complete in two operations. 
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MATE OF PRODUCTION, SOO PER MOUe 
| FIRST BENDING OPERATION 


——— — | 


SECOND BENDING OPERATION: 
GATE WEARING SHOE | 


DETAILS OF PUNCHES AND DIES FOR MAKING A GATE WEARING SHOE 
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Russia and America--Economic 
Doubles 


By ‘Epwin Francis Gay* 


In an economic sense, Russia and the United States 
are more alike than any other two great countries of the 
world. Underneath their wide differences of language, 
government and religion these two countries show fun- 
damental similarities. Russia includes the eastern por- 
tion of the great-plains area of the northern hemisphere ; 
America the western portion. Both have had a history 
of agricultural pioneering. Both have great natural 
resources of fertile land, forests, and mines, which have 
been drawn upon with the pioneers inevitable prodigality. 

Russia and America are the two wings, so to speak, 
of the great movement in economic development which 
originated in western Europe a little over a century ago, 
and thence has spread eastward and westward. They 
both borrowed from this center the new technical equip- 
ment of machinery and power for production and trans- 
vortation, and adapted it to their similar needs. 

In this borrowing and adaptation the United States 
has preceded and has in turn influenced Russia. It 
ig no accident, for example, that the river steamers of 
the Volga are like those of the Mississippi, nor that 
railroad construction and equipment are similar in the 
two countries. In both, railroads had to be built as 
cheaply as possible, through long stretches of sparsely 
populated territory; and Russia has consciously adopted 
the solution of the problem that was found by American 
engineers. 

The factory system and machine production were 
transplanted in both cases, though earlier across the 
Atlantic; and the infant industries of each country have 
called for protection from the competition of the more 
mature and proficient central nations. It is again no 
accident that these two countries, the eastern and west- 
ern outposts of the industria] revolution, are alike in 
raising the highest protective tariffs. 

Since from an economic point of view these regions 
are new areas of development, demanding capital greater 
than they could themselves supply, they have borrowed 
abundantly from the older centers of accumulation. 
The United States and Russia, therefore, are the two 
great debtor countries, and as such must export com- 
modities to pay for the interest charges and for other 
services rendered. It is in consequence of this debt 
relationship that they each have an excess of exports 
over imports; they cach show what is misleadingly 
called a “favorable” balance of trade. 


*Dean of the Harvard Graduate School of Business Admin- 
istration. 
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Both countries have been somewhat similarly affected 
by the western European current of economic and social 
thought. The high tide of Liberalism at the middle of 
the nineteenth century led them, among other changes, 
to temporary tariff reductions and to agrarian reform. 
The liberation of the serfs in Russia and the freeing of 
the slaves in the United States were contemporaneous. 

The fundamental parallelism of economic develop- 
ment shown in these and many other aspects of national 
life is especially marked in the agricultural basis of 
foreign trade relations. During the last half-century 
both countries have been absorbed in the economic sub- 
jugation of great continental areas; of necessity they 
have been hitherto land powers rather than sea powers. 
Their exports have consisted chiefly of agricultural 
products, and despite high tariffs they have offered large 
and profitable markets for the importation of manu- 
factures and luxuries from western Europe. 

This similarity of commercial position does not, how- 
ever, indicate any necessary antagonism of trade in- 
terests between the two countries. The development 
has throughout proceeded somewhat more rapidly in the 
United States, which in consequence of this development 
is nearer than Russia to the end of the great period 
of foodstuff exports and capital indebtedness. The United 
States will hereafter be increasingly able to supply Russia 
with manufactured goods, especially with agricultural 
machines and tools, tractors and machine equipment for 
its industrial plants. 

Tt is important for American manufacturers to study 
the Russian market and to encourage reciprocal trade 
relations. The United States is entering upon a new 
era in its economic life. As a manufacturing nation, 
it cannot longer be a merely passive trader, but must 
actively seek foreign outlets for its wares. As a nation, 
we are as yet far from realizing our need of thorough 
training for this new work, and we must perhaps be 
disciplined by hard experience. Economic necessity will 
force upon us closer international contacts, both com- 
mercial and political. In Russia we find a power which 
ji our national history has been consistently friendly to 
us and which now offers an inviting field for American 
business enterprise.—Russta. 

eo 


Small Pin-Drilling Jigs 


Two drilling jigs, used in the shop of the Henderson 
Motorcycle Co., Detroit, Mich., for drilling crossholes 
in small pins, are here shown. The pins to be drilled are 
thrust into bushed holes in the body of the jigs and are 
held in by the spring levers A. The drill guide bushings 
are shown at B in both jigs. The pins are removed by 
squeezing the handles and hitting the knockout pins C. 
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Afterthoughts on the Panama- 
Pacific Exposition 


By Frank A. Sranxcery 


SYNOPSIS—A review by a writer uho has vise 
shed many larye erpontions, pointing oul matlient 
features which might he overlooked by the casual 
tisttur, The large attendance, the auccess in de- 
signing unusual buildings and keeping them clean 
and attractive, and the direct sales and future bust- 
meas secured hy huiders of the few machine toole 
erhilited are all of a cpeciail interest. The growth 

Of machinery fur preparing and packing food prod- 

ducts is also shown end ts far greater than we are 

apt to realize, 
a a ae ae ee 

Since the close of the Panama-Pac tie Tnternattenal 
Expasition at San Francisco, Calif, DP have asked a good 
many of my aequaintaners, enyineers, magiufacturers, 
hisiness men and others who bad the privilege of vis- 
iting the fair, what thev coneaderd the most important, 
the mest interesting or the most stoking feature of the 
thpeeitlon, 

Quite Naturally, them: have been almost as many dif- 
ferent answers te the question as there were persons to 
whom the query was put: and quite as naturally also, 
the replies have deperded semewhat upon whether this 
Qiposition was the first one attended or whether visits 
had been made to earLer reat international shows, so 
that the observers had had an opportanity for maxing 
comparisons between the San Francisco ev position and 
these at St. Louis, Buifalo, Paris, Brussels, Chicave and 
other cities, 

It is rather dihcult, even for a sophistrated news- 
Paper man accustomed to sieiting all the workl’s preat 
shows as they cume nlony, te ah termine what) Mest ime 
Pressed the majority of visitors at the Panama-Pacite 
Exposition, This having been a Con ter DerAry GX position, 
Recessarily meme of the mest efrininyys exhiiuts at eacher 
fairs were Cliniated : vet wathout deste historieal exe 
hibits showing the exolution of certam industries lave 
in the Past constituted almost, if net quite, the most 
attractive and instructice displiv« at International ex- 
Poritions, Among such as mas be reaatled lave been 
the historical ractredwl exlobits showing the development 
of modern locomotives and care from the primitive rolling- 
stock of OVer m@ocenturv agree: the prowreas 1) steamship 
construction; the growth of desim and manufacture of 
Various lines of machinery: the evolution of heavy ord- 
hance, firearms and the dine: and the change and i- 
provement, revolutionary ino odnest tetanees, that have 
Occurred in numerous other dines of activity. 
Eliminating from the San Francisco evpesition such 
Interesting displays of former dave, historeal im their 
character and far Teac bieneg in thear educational intha- 
ence upon visitors of all aves. what then were the dom- 
inating features at the fair which closed last December ? 

Considering the exposition as a whole, its compact ar- 
rangement, its artistie design in grouping of buiblinis, 
its novel and more than pleasing color scheme, its unique 
system of iNumination throushout the grounds, its yen- 


eral atmosphere of neatness and cleanliness—for there 
Were no scrap heaps, dumps, garbage piles or other dis- 
agrecable and unsanitary and unsightly features to be 
found at the rear of the buildings or along unimportant 
pas-ageway<—were all factors in causing this exposition 
to be considered by trained observers the most attractive 
one vet produced in any city of the world. 

From an engineering point of view the show had ite 
shortcomings in many respects, as might have deen ex- 
pected, due to certain conditions which from their nature 
seemed insurmountable. In the first place, San Fran- 
cisco itself, Iving at the extreme western point of the 
continent: and situated in a state numbering less than 
two nulhon and a half population and over two thousand 
nules away from the center of population of the United 
States, seemed to many, prior to the opening of the fair, 
to be too far away to attract any special attention from 
& considerable number of people who would have de- 
cided unhesitatingly to visit) an exposition held nearer 
the yeovraphical center of the country. The great 
European War, manufacturers busier than ever, the ex- 
pectation that a comparatively small percentage of people 
in this country would attend the exposition, that an al- 
mest negligible number would come from abroad and 
that consequently a big expense account would very likely 
have to be borne by exhibitors, particularly from the 
Ea-t, with little likelihood of any commensurate return 
either in immediate or future business, decided the ma- 
jority of machinery builders not to exhibit at the ex- 
position, 

EXPERIENCE OF EXHIBITORS 

Whether this policy, viewed from a broad standpoint, 
wae a wiee one need not be considered here. The fact 
remains, however, that to the astonishment of everybody 
the attendance at the exposition was not only far greater 
than ever anticipated by the most optimistic Californian, 
but even exeeeded the total attendance at any of: the 
former expositions held in this country, with the excep- 
tien of the Chicago fair of T8935. Such machine-tool 
builders and dealers as did have displava, as well as 
numerons exhibitors of other lines of machinery who 
were interviewed during the closing dave of the exposi- 
tien, all expressed themselves as more than satisfied with 
the euteome of their endeavor toward making the fair as 
representative asx possible of our national industries. 

Not only did they have in each instance a far greater 
number of iiterested visitors than anticipated, but more 
to the point, their exhibits were productive of much real 
business, In several cases Twas told by machine exhib- 
‘tore that they had developed a large amount of entirely 
new business in what to them was practically a new ter- 
ritory. In certain instances the entire exhibits were 
actually sold on the spot, together with additional sim- 
ilar equipment to be shipped from the home factorie’. 
as a direct result of having gone to this Coast exposition 
with a fairly full line of their products, In the cases 
referred te, the exhibitors found themselves immediately 
reimbursed financially for the expense to which they had 
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been put in shipping to the Coast and maintaining their 
exhibits throughout the ten months of the exposition and 
made a fair profit in addition. 

Beyond this remains the fact that a considerable and 
growing amount of new business was opened up with 
certain machines heretofore little used or known in the 
Far West, so that the sales made at the exhibit con- 
stitute but a part of the business resulting as a direct 
outcome of manufacturers’ exhibiting their tools. 

In this connection it is of interest to mention the 
experience of one tool builder from the Middle West, who 
had a liberal display under his own exhibit. He stated 
that, never before having visited the Pacific Coast and 
having had in his years of manufacture a relatively small 
amount of business in that section, he was somewhat 
disinclined to go to the expense of filling space in 
Machinery Palace. Upon second thought he decided 
that as an American citizen he would make the venture 
and do his little part toward making the exposition 
truly national and not sectional in its character, so far 
as relates to the United States. In his case at least 
the fulfillment of what he felt to be an obligation and 
a duty brought a financial return which could hardly 
have been expected by most optimistic exhibitors at the 
outset. Tools of the very kind he was showing were 
wanted immediately in the near vicinity, were purchased 
during the exposition period, and he was relieved of 
the burden of shipping back home. The transaction ran 
into such an amount that he was at once able to show a 
good profit over and above the expense to which he had 
been put as an exhibitor. 


ATTITUDE OF MACHINERY BUILDERS 


In visting the San Francisco exposition I followed the 
policy adopted at former international expositions of ar- 
riving not far from the closing date, when exhibitors 
have had ample time to review thoroughly the outcome, 
financial and other, to themselves and business friends; 
when the earlier enthusiasm, so far as any enthusiasm 
had existed, has diminished or worn away; and when a 
fairly accurate consensus of opinion from all sides and 
angles bearing upon the show may be obtained. On 
all past occasions I have been assured by various manu- 
facturing friends that they had had enough of big shows, 
that such exhibitions were not worth while from a busi- 
ness point of view, that they were through for all time 
with such expositions except as casual visitors. In most 
cases, to be sure, there was a change of heart in the 
course of time, and usually the next exposition fortunate- 
ly found these same manufacturers present with their 
displays of newer and better lines of machines. At San 
Francisco, probably in part for the reason just given and 
in part for the peculiar conditions obtaining at home and 
abroad, previously referred to, the great majority of our 
machinery manufacturers were not represented. But 
from those who were there as exhibitors I heard no com- 
plaint that the venture had not paid from any point of 
view as in the past, or that this was the final appearance 
for them as participants in a big exposition. 

It is my firm opinion, based upon observation and upon 
the results of numerous interviews with exhibitors, that 
those who showed at San Francisco will, with possibly a 
few exceptions, be optimistic participants in our next 
reat international exposition, no matter in what part 
of the country it may be held. 
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Professor Larkin, of Mt. Lowe Observatory, has pointed 
out that at this exposition the highest achievements in the 
history of man were exhibited. He refers in this con- 
nection to five of the greatest inventions emanating from 
the brain of man, these being the diffraction grating, 
the telegraphone, the Audion amplifier, the wircless tele- 
phone and Thordarson’s transformer for one million 
volts. 

These devices, wonderful developments in the scienti- 
fic field and each of wide importance, were in spite of 
their value probably examined by a comparatively small 
number of visitors. It is doubtful if even a small per- 
centage of people outside of the engineering and scien- 
tific fraternities knew of them or heard that they were 
exhibited. For most people at an exposition of this kind 
wander about through building after building in an aim- 
less, undirected fashion, glancing at everything along the 
main aisles, seeing nothing particular in detail. ‘They 
eventually leave the grounds in a sxemidazed condition, 
knowing that they have seen many new objects, but un- 
able usually to describe any special feature. They have 
seen the show as a whole and seem well content “with 
their experience. 

On the other hand, visitors who go with some fairly 
definite object in view find that, with a somewhat limited 
amount of time, while they see much of interest in their 
respective fields they are never able to make a complete 
round-up of all the exhibits which they have in mind as 
worth examining. It yet remains for some progressive 
individual to develop some form of itinerary, some fairly 
simple routing process by means of which people going 
to an exposition to study certain lines of advancement in 
the respective arts and sciences in which they are in- 
terested may with a minimum of time and effort see 
every exhibit likely to be worth while to them. 

Undoubtedly the most interesting engineering exhibit 
from a popular viewpoint was the great working model of 
the Panama Canal, this model covering an area of nearly 
four acres and being produced on the scale of 1: 600 
horizontal and 1:150 vertical. The amphitheater in 
which the model was installed was so built that the water 
level was about 20 ft. below the spectators, so that a 
clear birdseye view was obtained of the surrounding 
country as well as of the canal itself. 

The operation of this model included the passing of 
vessels of various kinds through the canal and locks and 
the running of trains over the Panama R.R. All de- 
tails were worked out so thoroughly as to include lights 
and channel buoys, range towers, ete., the whole alfair 
being electrically operated. 

Coming as it did to commemorate the opening of the 
canal across the Isthmus of Panama, the San Francisco 
exposition had in this one feature of the canal model an 
exhibit unsurpassed at aay previous world’s fair. It 
is doubtful if as munch money has ever been spent on 
any engineering undertaking in the history of the world 
as on the carrying out of the work of the construction 
of the great canal. And the opportunity to witness the 
operation of the large-scale model at San Francisco was 
appreciated by hundreds of thousands of visitors, the 
greater portion of whom are naturally so situated as to 
make it impossible for them to visit the canal itself. 

While machine tools, textile machinery, cngines and so 
on were shown in relatively small numbers, there were 
numerous examples of striking developnient in machine 
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vnstruction since the last international CU posithon-— 
among these, Diesel oil engines, certain types of motors, 
devtne apparatus, farm ainmiplements and automatic and 
wmiautomatic machines of various hinds. 

One of the most important developments in the ma- 
chinery field during the past: few Sears ods the equipment 
for manufacturing, hanclling ated packing food prmaducts 
nf all kinds. Can-mahking machinery has long been on 
the market, and it is fairly familiar apparatus to de. 
smem and mechani ino generml, But of later lines 
of equipment for prepariny frmwls anal Gontatners dessa Is 
commonly known, At the tine of the World's Fair in 
Chicago in 1803 few of our modern patented breakfast 
foods were on the market, ated notounti) about the tine 
of the Louriana Pure hase Fvpesition an St. Eau in 
LH) Was any Rppores tate arneunt of hig hinery devel- 
oped for the preparation an packing of these articles of 
diet now se commen on every household. The ten or 
twelve Nears past have seen an amazing etten-sien of 
Rew food promimtions and aostull mere wonderful de- 
Wwhopment of mechanoal appamtus for their mannfite- 
ture. Then, tomy, tm three period referres| to, methods of 
premarin an pube nti y’ old standard lines of food line 
istl, Meats, fruits, Vesetabdles, ewreals ard the line, cotter, 
teal coeoa, nulk and soon have been mevolutionesend Nt 
“an Francisco, for the fret tue was a meally complete 
ine of Wai hinery for this iiripeortant work on exhibitien, 


Foom Maciiespiy Most [Nervrocs 


Thy history of the ortein and evelution of such iyp>- 
P4PMAU= de a Mest interesting one, anvelsing the desisn 
aod arrangement of new Cotmotnatiotes of mechaniem for 
hawiling materials Which. befor. at had always seemed 
Im practiewile to ceal with eveept wrth sample crushing, 
Pele ated Stan atderatis ane an many cases wath 
hated Inher abeonie or with thre strtapelest fortis of hand ip 
Planes, Later in this eld tad alwave been of the 
Cheapest, the work often carried on ato brome or an small 
fat tortes by chaldren or by olider prreotoler Gftentitnes tet 
ollerw pee erlovable, With the development of new 
fortn~ of fest prreditets there sprang up a cormespateling 
development of themiettdy desirned machinery for their 
Preparation, ane corneqeleretatly amoee tari al apriratiys be- 
Ban te be devgeed for. Oblration te the hanmdiine of older 
fiwmle aged tending toward the elsminateon of the cheap 
Unshillesd Jabeor ra that party thar ane trsity, 

This man ine ry ettibedios as a class net only sore imest 
INtrh ate and Ptitecrest ere payers homie, but aleo a decree of 
Workmanship Not eveelicd ino nany of our finest mia hine 
tool and other equipment of preemion.  Ttots rapid an 
Its Operation and it a Rept serupubeusls clean mien hanies 
ally, “) that ote product emerces an Ineornpuerally better 
ondition for eonsumption than would otherwise be aa 
sible, even Krantioy that utmost: be practiable te pro- 
duce Certain of these preparations at all exeept by this 
Mechanical JP Teves, 

It is a far ery from Providenee, Ro Bam the sear 
1x! 4 to San Frans ised, POgS, Nearks a quarter of 4 
“entury has passed since im the fermer city were built 
what Were probably abeut the into of the automatic ma- 
chines for Manufacturine breakfast fools, ane) these iY 
be considered: the Poenerrs i the now done bine of hashly 
developed Apparatus for such omerations, mest oof this 
“quipment having seen ite evolution during the Past ten 
YF tWelve veare at the ourenle. 
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In 1893 the shredded-wheat preparations now made at 
Niasara Falls were first patented, and a number of spe- 
cal machines were built. for iInanufacturing these foods 
In large quantities, The following vear I, a young jour- 
Hevinan machinist in the Brown & Sharpe shops, with 
three other young mechanics ona battery of four Reed 
engine lathes, was put to work on the Job of turning out 
wo considerable number of grooved tool-stecl polls fora 
lot of Wheat-shredding machines) which the firm had 
taken to biuld on contract. And these machines had. to 
be binlt with a high degree of accuracy throughout. 

The rolls for these machines were of Jessop steel, and 
ax nearly as To can remember they were approximately 5 
In, in diameter, 5 in. long and weighed about 25 Ib. 
each; they were bored for a 11j-in. shaft, or spindle, 
and were relieved in the bore to leave a bearing surface 
at each end about Poin. ain Jeneth. 

The stevl blinks, well annealed, were first rough-bored 
on a vertical chucking: machine, rough-turned to within, 
say, jig-in. diameter and then brought to me at the head 
of the lathe crew— head. not) in authority, but in the 
position of my tathe, which stood nearest: the chucking 
department. Tt was my part of the work to bore the 
hele to size, turn the diameter accurately, face the ends 
down to an exact overall length and pass the blank along 
to the other men, who divided among the three lathes 
the roughing down of the series of fine grooves around 
the crreumference of the roll --these grooves being spaced 
abeut yy oanm. apart and having a V-form about like a 
ULS.S, thread and the finishing of the roll surface and 
yrooves with a flat-form cutter extending the full length 
of the roll face. 


Hanxnpuixna a Cutucx Jos 


Although there were a good many rolls to be made for 
the stiredding machines, it was hardly necessary to make 
any lathe teols for the purpose, except the flat grooving 
cutter referred to. The rouvhed blank as it came to the 
first lathe was placed mn an independent four-jawed chuck, 
troed up fairly closely, a light cut turned at the outer 
end for about an inch to recenve a steadvrest and a sim- 
thar drvht cut turned at the inner end as near the chuck 
jaws as pessible, With the steadvrest supporting the 
ene of the Dlank. a tool was applied to face the end of 
the roll square, ane the outer ene of the hole Was bored 
aodead fit to a play gave, the bearing thus formed. as 
faroas the recessed portion of the work having, as al- 
realy mnentioned, a Jenseth of about Doin. 

ere the roll was reversed end for end in the chuck, 
the other end supported ino the back rest and the chuck 
end tried accurately with a test indicator, The exposed 
ene Was then fiiaad of! true ane the outer end of the 
hole bored to the pluy-ecave fit just as the other end of 
the drole wars previously bored. The test of the align- 
ment of the two bearing surfaces thus bored from op- 
posite ends of the roll was that a hardened and ground 
arber with the verv slishtest deyree of taper must) pass 
etramdit inte the work with perfect fit, Just as if the roll 
had been bored stratvht through from end to end at one 
meting, ; 

Whale this process requires quite a hit of explanation, 
it was easy eneuch te follow out in practice: and the bere 
vate much more quickly and easily finished to exact size 
than would dave been the case had the attempt been 
made te rum oa slender bering tool clear through from 
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front to back. With a chuck in first-class condition, it 
is always a fairly simple matter to indicate with accuracy 
a piece of work of almost any reasonable size and form. 
The experience derived at this time was useful for many 
years afterward, and I have never since worried over a 
job of chucking. 

Following the facing and boring of these rolls, they 
were placed on an arbor, turned to size to a vernier caliper, 
faced exactly to length to another vernier—for large- 
size micrometers were not available in those days—and 
the rolls were then passed along to the grooving lathes. 

In preparing the finished rolls for assembling in the 
shredding machines they were forced onto spindles which 
were hardened and ground, the journals being fitted in 
bearings finished with the same degree of precision as 
the rolls themselves. 


Stroop HaPPrENINGS 


Two peculiar incidents occurred during the carrying 
out of this contract which oftentimes bring these details 
to mind at the breakfast table: The long serrated form- 
ing tool for finishing the V-grooves in the rolls was orig- 
inally made in one piece about ¥ in. thick. It was 
clamped fast to the top of a flat holding block on the 
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ROLL DETAIL FOR WHEAT-SHREDDING 
MACHINE 


cross-slide of the lathe. It was thus left clamped in 
place one Saturday afternoon: and the following Mon- 
day morning, after a marked reduction in temperature 
over Sunday—this was in midwinter—the tool was dis- 
covered fractured clear across from cutting edge to back, 
due undoubtedly to a combination of stresses imposed 
by the action of the clamping bolts and by the change 
in temperature. It is my recollection that provision 
was made to obviate this trouble with later tools of the 
same character by modifving the clamping method. 
The other occurrence was not so easily explained, al- 
though quite understandable: We had two valuable 12- 
in. verniers on the job in constant use and never out of 
right except when returned to the toolroom at night. One 
morning we discovered that the vernier plate from one of 
these tools was missing, and without doubt it was bor- 
rowed by somebody to complete a vernier he had under 
construction for his private equipment of measuring ap- 
pliances. Never having had time nor inclination to make 
one of these precision calipers myself, T felt cleared of 
any suspicion which might otherwise have fallen in my 
direction, and I always beheved the other members of 
the crew to be as innocent as myself. [ remember that 
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the department-foreman was somewhat annoyed by the 
transaction, and I am still wondering if he ever located 
the missing vernier plate. 

One of these shredding machines, as now made, was 
exhibited in operation at the exposition, motor driven 
and up to date in every respect. A detail of one of 
the rolls described is shown herewith, dimensions being 
approximate only. 

It will probably oceur to many inquiring minds to 
ask why such precision is required in machine parts used 
merely in the process of stripping up a soft, plastic mate- 
rial where accuracy of product would scem to be of little 
importance and if of any importance would seem to be 
equally unattainable because of the nature of the mate- 
rial itself and of subsequent processes through which it 
may be passed. We, as machine designers, are prone to 
believe that as soon as we depart from the working of 
hard materials like metals, hard rubber and possibly a 
few similar substances including perhaps certain articles 
made of wvod, any special degree of accuracy is practi- 
cally impossible as a commercial attainment and if really 
feasible would be of no special advantage. As a matter 
of fact there are many materials like paper, leather. 
fabrics of one kind or another, articles produced from 
paper pulp and other plastic substances where accuracy 
of product is not only required, thus making accurate 
manufacturing equipment essential, but where, without 
this accuracy in the process, the present great speed of 
output would be entirely impossible even though the 
product itself might in cases pass inspection so far as 
character of fabrication is concerned. 

There are instances in considerable number where with- 
out accurate contacting surfaces materials will not feed 
properly through the machine: where the quantity pass- 
ing under the operating mechanism during a given cycle 
will be either insufficient or too liberal in amount; where 
the contact surfaces themselves will not be kept prop- 
erly cleaned to continue their work as they should. These 
are some of the factors having an important bearing 
upon the design and construction of a large class of 
machinery including among other groups food-preparing 
apparatus, 

The manufacturer of food products has to consider a 
number of things which do not enter into the experience 
of the producers of a vast number of other articles. His 
goods must be absolutely clean if he is to hold his market 
indefinitely: they must be produced in enormous quan- 
tities if he is to interest big distributors of such products : 
each package turned out must be fully up to weight or 
he will run foul of the food laws; and yet he must not 
reguiarly exceed the specified weight in any appreciable 
degree, for if he does so, his profits will disappear. 

Anyone who has had the opportunity to inspect some 
of our great establishments engaged in this and kindred 
industries cannot fail to have been impressed by the ex- 
tent to which automatic weighing apparatus has been 
installed in such places to provide a positive safeguard 
avainst the possibility of a single food container being 
shipped from the factory either under or over weight 
by even a minute fraction of an ounce, For this rea- 
son alone, if for no other, accuracy in food-manufactur- 
ing machines thoroughly justifies itself. 

Readers of these columns have already had the oppor- 
tunity of examining illustrations of the “Iron Chink” 
made by the Smith Canneries Machine Ceo., of Seattle, 
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Wash., for dressing salmon at 9 previously unheard-of- 
rate of speed, displacing in the case of each machine 
dozens of hand laborers formerly employed exclusively 
in this Process, Articles have alew appeared showing the 
accuracy of the methods utilized by that firm in build- 
ing this automatic machine. It has to be made properly 
in order to run at all; and it hax to be built verv accur- 
ately in order to operate at the requisite rate of specd 
for making it an economie factor in canning extablish- 
ments ax compared with the cheap. unskilled, but never- 
theless rapid, hand labor untversally employed in’ the 
past for dressing and packing fi-h. 

One of these machines which hae now been built: for 
several years was exhibited at San Francico, where prob 
ably for the first time a few million people learned that 
it is no longer necessary to dress and pack by old- 
fashioned hand methods the severnl hundmd millions of 
pounds of salmon annually prepared for market in the 
yreat Coast fisheric.. 

This company bulds other machinery for canneries 
and similar establishments, one of these an automatie 
weighing machine in whieh filled cans as they pass are 
switched to one side or other of the main line of move- 
ment if they are either overloaded or underweight in 
the slightest degree, The deviation from standard weight 
may then be matitied and the cans passed along with 
the bulk of containers which have already gone through 
the machine and stem! the test of accuracy in weizht, 

Sail another iniportant: line of apparatus of alled 
character Producal by this firm amd extitrted ato the 
Panama-Pacitic Bvpeition was candy making machines 
Uf Various types: one such ie for the manufacture of 
sugar peppermuints, In operation, several hundred, pos- 
‘tbly a thousand of more, peppermints feed slowly along 
the apron on the top of the machine, the susar minture 
of the right degre of consisten vo being ejected) anto- 
matically from the receptacles at the head of the ma- 
chine. The candy omivture onee made, charged with 
the desired flavoring ineredients and placed in the re- 
ceiving tanks i+ automatically maintained at proper 
Mmneistency, is forced at the rrcht antervals and with the 
Proper amount of weight and of the desired «ize upen the 
traveling work table, Puring ite passave along the mine 
thine to the point of diccharge inte packaszes it attains 
the requinite degree of hardness, and all this without 


the intervention of the attendant or the touch of bis 
hands, 


ResraURant MacHtxs key 


Another Interesting and useful machine for automatie- 
ally Preparing youd things to eat was a foasting device 
Used by a restaurant on the Zone, Dodo not know whe 
Installed it, Po odo know that ate work of helm to 
prepare property oooked food for thousands of hunery 
Visitors Was cnunenthy satisfactory, As there operated, 
It constituted Ao tnedernized extension of the old) reast- 
ing spit whi h our early alicvetop. slowly revolved with 
its burden of tle<h, fish or fowl before the yreat open 
fires of long ago. 

In the new form the apparatus embodies something 
of the Principle underlying seme of our medern harden- 
ing furnaces IN that the murtertal to be subjen ted to the 
action of the heat js passed slowly alone the zone of hrsh 
temperature ani! at the <ame: teine Petuted so that every 
burtion of the object er bipeen unifertdy, Several 
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roasts, whether chicken, beef, mutton or other, are cooked 
simultaneously, and the output of this installation as 
required by restaurant patrons on the Zone was some- 
thing astonishing to persons not accustomed to seeing 
rations provided for an army. The attendant told me 
during the closing days of the exposition that during the 
ten months of the show he had roasted on the machine 
over fifty thousand chickens, and as for beef and other 
roasts, as he expressed it, “the Lord only knew how many 
of these had been cooked on the apparatus.” 

This article has done little more than touch upon a 
few of the many mechanical devices which, as operated 
at the exposition, seem of unusual interest to the designer 
as indicating a marked tendency toward covering in the 
near future the entire field of food products with the 
machine process, While, as pointed out, the earlier de- 
Velopments in this direction are well known, there are in 
the field large numbers of new machines with which 
comparatively few people have had the chance to famil- 
larize themselves, And it would appear that the opening 
here for the trained designer is a broad one, with almost 
unlimited opportunity for original work in developing 
wavs and means of handling and preparing foodstuffs for 
shipment and consumption, 

There are at present on the market, and examples were 
evhilited at San Francisco, full outfits of mechanical 
apparatus for sorting and grading oranges and other 
fruits: for cleaning and packing raisins ; for sorting olives, 
crushing them, refining the of and so on. A great deal 
of this equipment has been developed in California and 
is to be seen in no other section of the country. 


Evolution of Repeating Small 
Arms and Ammunition 


By Ropert F. Mitcueup 


Away back in the fifties, or carlier, came what was 
called the “pepper box’? pistol put on the market by Col. 
Samuel Colt, of Hartford, Conn. It was loaded from 
the muzzle with powder, wad and a round bullet. A 
good many “H-ers used it in their rush to California 
for gold. Tt was not a very rehable weapon, as_ there 
was almost no barrel, the charge coming out of the 
evlinder. There was not much ferce to the charge when 
it was fired. 

The story was current when I was in Springfield that 
Colonel Colt vot his idea of the weapon from one he 
saw in the Tower of London, He improved it and started 
making it, and from that was evolved the modern Colt 
revolver, In 1560 came alony the first revolver that 
need fived ammunition, made by Smith & Wesson, of 
Springtield, Mass. They first produced them at the Mar- 
ket St. shep and then had sume ten thousand made at 
Rock Falls, Conn. 

In Ise] they built a new factory on Stockbridge st. 
I went to werk for them in June, 1861, in their new 
shop. Toremember that they used the upper floor for 
making their 0.22 cartridges, and as it was a new thing 
to have the powder, bullet and fulminate all in one small 
copper shell, they were not perfect, and a great many 
mistires resulted. . 

Some progressive people in Bridgeport saw the possi- 
bilities of a business and started makiny the cartridges, 
In a short time Smith & Wesson cold) ont that part of 


986 


their business, but continued making their revolvers. 
While I was there they were making 2,000 of the 0.22 
size per month, and 1,000 to 1,200 of the 0.32 caliber. 

From the hinge barrel came the spider which ejected 
all the cartridge shells at once. It was invented by a 
man named Rodier, a French Canadian. After this 
appeared the automatic, which is not a revolver at all, 
as it ejects the empty shell by means of the gas which 
comes from the firing of the cartridge. 


EvoLuTION OF THE SMALL ARM 


The evolution of the gun was as follows: First came 
the match lock: second, the flint Jock; third, the skin 
cartridge fired by a hat cap on a nipple of the gun; fourth, 
the thin metal rim fire; fifth, the folded head with a 
rim reinforced by an inside and outside cup. Then came 
the center fire, with a small primer in the center of the 
head. 

Along in the vears between 1850 and 1860 a man 
by the name of Rollin White invented the Smith & Wes- 
son revolver. The story I heard during the two years I 
worked in their factory was this: “Rollin White was on 
the river bank one Sunday trying his invention when 
along came Dan Wesson. He stopped, looked the gun 
over, tried it, and was so taken with it that the two came 
to terms.” 

Wesson was to give White $1,000 cash and 25c. a pistol 
during the life of the patent. White was to defend his 
patent, which he had to do in a number of cases. One 
suit lasted almost three years, but he finally won out in 
all of them. There were three shops making his pistol, 
and all a direct infringement on his patent. 

Wesson hunted up Smith and they formed a partner- 
ship, Smith furnishing $20,000. Rollin White was 
a lame man. I remember him well, as he was experi- 
menting on his pistol in the next vise to mine. One 
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The pistol was a failure on account of the poor am- 
munition; but the principle was there and was finally 
improved into what was known as the Henry rifle, worked 
out by Tyler Henry. Gov. Oliver F. Winchester then 
bought out Tlenry’s patents and formed the Winchester 
Repeating Arms Co., which has prospered so that its 
guns and ammunition are known the world over. 

I have been connected in one way and another with 
the gun and ammunition business ever since I was 16 
years old, so have had a chance to know and observe a 
great deal about both. I went to work for the Winchester 
Repeating Arms Co. in the year 1871 and shortly after- 
ward went into the cartridge room, where I made the dies 
and punches for the manufacture of what is called the 
0.44 flat-rim fire cartridge We made 20,000,000 for the 
Turks, who previously had purchased some 30,000 or 
more rifles for the use of their troops and police in 
Constantinople. 

George Stetson was the cartridge man in charge at 
that time. There were only two other places where they 
made rim fire cartridges—the Union Metallic Cartridge 
Co., of Bridgeport, and one in Springfield, Mass., owned 
by a man named Leete. 

3 


Small Copper-Pipe Bending 
Forms 


By E. V. ALLEN 


Bending forms for the purpose of giving copper pipe 
the right shape for use as oil or gasoline feed pipes on 
Henderson motorcycles are shown in Figs. 1° and 2. 
The pipes are 14 in. outside diameter, and soft enough 
to be bent by hand. In the forms shown in Fig. 1 the 
pipe ends are placed in the sockets indicated at A and B, 
and then the pipe, which has previously been cut to cor- 


FIG. 1. 


of the cartridges went off and the ball passed very near 
me and hit the wall beyond. After that he went into 
the cellar to do his experimenting. That little incident 
fully impressed Rollin White and his invention on my 
mind. 

Previous to 1861 White invented what was known as 
the “volcanic pistol,” which was the nucleus of the Win- 
chester gun. It was about a foot long, the barrel and 
magazine being one piece of steel. The ammunition con- 
sixted of a pointed bullet about one-half inch Jong. It 
was hollow for about two thirds of its length and. filled 
with powder. A wad containing the fulminate was 
crimped into the bullet, and when fired the bullets would 
Ko possibly 500 ft. while others would go perhaps 10 
or 20 ft. 


FORMS FOR BENDING OIL AND GASOLINE PIPES 


FIG. 2. TWO OTHER PIPE-BENDING FORMS 


rect length, is simply pressed against the forms with the 
fingers. 

In Fig. 2 the pipe is first started with the end just 
between the block C and the center plug D. It is then 
coiled around the plug once and on the second turn is 
made to follow the form at the right. After the pipe is 
removed from the form the coil is pulled apart slightly, 
as shown. The pipe at the right is started at # and then 
shaped as are the others. 

While these pipes are soft and easily bent, forms like 
those shown are necessary to prevent kinks, careless bend- 
ing or other trouble. Made in this way, the assemblers 
have little trouble in making a good-looking job without 
the necessity of tinkering on the work after the bend Is 
made, 
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Making 1-Lb. Cartridge Cases--I' 


By Roster Mawsosx 


SYNOPSIS In this article are described in de- 
fail the tools and methods used im manufacturing 
the 1-lb. cartridge case, Owing to tie clase limits 
called for on the shell, Some d Mic tulltes tr fooling 
were mel with. The loule descrthed are producing 
@ shell tu the desred requirements, The tartous 
types of machines and the rite of produrtion are 
aley tnelucde lf. 
ee 
The manufacture of the P-lb. cartridue case demands 
Ttas wall be 
apparent Whrete the cleome: Litsits allowed on the shell am 
netiad. The New York & Haverstown Metal Statipatis 


many iIntenstiny preity h press cope ratretis, 


RUT yo dE’ 


{ 
- : ~~ = -«° =~ ow 
wich? eee 3 
= are? 
| oe Cr | DET AIMS OF F LB CARTRIDGE CAGE 


Co, Havertown, Md.. i proouiie aha degrade case, 
and the tools and methods emiploved are here described, 

In Fig. dois shown a detailed illustration of the car 
trid:re The threush the 
clement: progresses from the punched blank te the com- 


Cane, Valles wihitedy 


mtabirees 


FIG. 2.) VARIOUS STOAGIEIS oF PEER GOASED RbceeS@ EIOANAR 
Tt) FINISHED PART 


pleted Cartridve case are illustrated ano Fie. 2. For 
each of these efies oy satnple bits jeveen ett, ose 
that the Werk performed mia de observed. Phe 


chemical] analysis of the brass used) for marine the 


Cases ss Copper, 70 peroeento: zine, a avn. 
With a variation of J pereentoenther was ard an allaw- 
=e, 


“Copyright, 1916, Hall Potdishing Co 


pk 


anew of Ty per cent. for impurities. The physical qual- 
ies are 18,000 to 54,000 Ib. tensile at. the mouth, 58 


TABLE OF SEQUENCE OF OPERATIONS 
Riank 


1. 13° Trim to length cl. Machine to 
2 Cup M4. Anneal and pickle length 

J Annealand pickle 15 Fifth draw 22. Burr inside of 
4 Tree rit "6. Trin to length primer hole 

2 Arnesland plekle bi. Head 23. Finish - machine 
6 First draw Is Annenl open end primer hole and 
T Antealand plekle and wash form recess 
RoOSe sored draw 1! Form taper 24. Wash 

9 Antbealand plekle 20. Face and finish- 25 Final Inapection 
Deo Third cho uvw thachine Mange 26. Stamp 

PL Nrinead and ptekle and rout out 27. Puck ready for 
Veo Fourth draw Primer hole shipping 


percent. minimum local elongation. At the head the 
tensile strensth should be 60.000 Tb. minimum, and no 
local clonaition is specitied at this point. Under the 
head the tensile streneth should be 58,000 Tb. minimum, 
and ne local elongation is specified. The 
pectiications catled for in manufacturing 
the cartridve cases are as follows: 

1. The cases must be cold drawn from 
bras of the proper quality, 

2. The curvature at the neck shall con- 
form to that of the standard yun cham- 
bers shown on the drawings, within manu- 
facturiny limits, 

3. Ten from each lot of 5,000 shall be 


vee ge selected by the inspector to be proved. 
ae. ne 
_ 1. The proof shall be the firing of each 


of the selected cartmdge cases once with 
eervice charge and shell. Two of the fired 
cases shall then be selected by othe inspector; and 
from of them three additional rounds 
shiatl te tired without re-forming, but the forward end 


emo hh sery ee 


For FIRST 


FG 2 CUPPING PUNCH AND DIE 
BLANKING OPERATION 

of the evhudrical part of the neck may be contracted 

eufliciently te erip the shell at each reloading, 

1 The proof Cabses of accepted lots may be INcorpor- 
ated oom the resular lets, provided thev are re-formed 
ni macy utes 11s tur Ton, 

6 ONe cases must show stuns of weakness o7 @XCCHSIVE 


hirrelness, 


988 


The blanks from which the cases are made are pur- 
chased and measure 27% in. in diameter and 0.20 in. 
thick. 

The blanks are cupped with the punch and die shown 
in Fig. 3. For this operation the blank is placed in the 
die; and when the punch is fed down with the machine, 
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FIG. 4. OPERATION 2: CUPPING 
Maehine Used—Ferracute 6-in. stroke press. 


Production—625 per hr. 
References—Figs. 3, 5, 6, 7 and 8. 
/ P77: tread, Jap /"oeep, Charter 
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Cupping Die 


FIG. 5. DETAIL OF PUNCH AND DIE 
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FIGS. 6 AND 22. DETAIL OF BOLSTER 
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CAST /RON FOR DRAW PUNCH STEEL FOR INDENT PUNCH 
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FIG. 8. DETAIL OF PUNCH HOLDER 


FIG. 9. GAS-HEATED ANNEALING OVENS 


the part is formed to the contour A. A diagrammatical 
view of the operation is given in Fig. 4. | 

A detail of the punch and die is seen in Pig. 5, the 
bolster in Fig. 6, the retainer plate in Fig. 7 and the 
punch holder, which is used for the cupping operation, 
in Fig. 8. 


FIG. 10. SIDE VIEW OF ANNEALING OVEN 


The shells are annealed in the gas-heated oven illus- 
trated in Fig. 9. The parts are placed on the tray A 
and conveyed by the truck shown. The tray is then slid 
into the oven, the average temperature of which is ap- 
proximately 1,380 deg. F. The parts are allowed to 
remain in the oven 30 min. 
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In Fig. 10 1s shown a side view of the oven, and the 


branches, which are faste 

nne whit art Is ca Prmare r oh ned into the main suppl pe. 

eater oe a seen et pe In ie It will Phese branch pipes convey the yas and distribute oe 
eo arranzement is fitted with nine that a sheet of flame may be obtained under the tray 


Fies Ub PICKLING TABLES FIG. 12. INDENTING DIE 


PIG 13 OPERATION @ INDENTING 
achine Uped Special 2%- Te 
Production ae ‘ie r ee i Ni eee aca 
Referencea—Pigs, 7,3. 12, 140 1%. 14 and 27 


| i= | . - =e oa - “ ae Se oe - . y . sce] | 
’ 
—<— 1 pe ate ee | 


Fat] ledent Bester 


FIGS 16 ANDO 97 DETAILS OF INDENT DIE AND BOLSTER 


helding the parts te he annealed. The handle A, op- 
erating through the sprocket and chain shown, 1s) used 
for opening the furnace door, The temperature of the 
furnace is taken by a pyrometer through the lead wire B. 

After annealing, the parts are conveyed to the pickling 
tanks, Fig. V1, and washed) in “Radix” compound, to re- 
move the scale. ‘The parts are then transferred to the 
pameh and che, Fig. 12, to be indented. The eupped shell 
ie placed in the die Jf, The punch #, fed down with the 
ina hine, forms the indentation, The operation is shown 


ine diacramimatioal forma Pig. 03. 

The retamer plate, Fie. 7, the punch holder, Fig. 8, 
the punohy Fig. 14, the center section, Fig. 15, the die, 
Fie. i. and the bolster, Fie. Pt. are used for the indent- 
ns operation, 

The parts are then annealed and pickled in a similar 
manner to that deseribed for the previous operation. 
After the pickling they are returned to the machine illus- 


ai odes penne Mae 


= ae eae 


| & oo 7 trated in Fie. Is. and the first drawing Operation occurs, 
¢ . ne Pe 4 = . i . ; , 
a ee ee Se Cite Peo are ae es The part is placed ino the die A, and the punch Bois 


PIGS. 14 AND In. PETALS (FO INDENTING, Teens fic] down, performing the fir-t ‘drawing operation. One 
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of the parts before drawing is shown at C’; and after being 
drawn, at D. The operation may be seen in diagram- 
matical form in Fig. 19. 

The punch holder, Fig. 8, the punch, Fig. 20, the die, 
Fig. 21, the bolster, Fig. 22, and the retainer plate, Fig. 


FIG. 19. OPERATION 6: FIRST DRAWING 
Machine Used—Ferracute 6-in. stroke press. 
Production—6550 per hr. 
References—F igs. 8, 18, 20, 21, 22 and 23. 


FIG. 24. SECOND DRAWING OPERATION 


23, are used for this first drawing operation. The parts 
are then annealed and pickled in a similar manner to 
that previously described. 

The next operation is the second drawing. The ma- 
chine and tools for this work are shown in Fig. 24. The 
part is placed in the die A; and when the punch B is 
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fed down, the desired draw is made on the case. This 
operation is shown in diagrammatical form in Fig. 25. 
The punch holder, Fig. 8, the bolster, Fig. 22, the punch, 
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FIG. 25. OPERATION 8: SECOND DRAWING 
Machine Used—Bliss 8-in. stroke press. 


Production—550 per hr. 
References—Figs. 8, 22, 24, 26, 27, 28 and 29. 
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FIG. 29. DETAIL OF STRIPPER 


| 23" |For Cuppingand Indent Die] 7 _| 
[2s |For 1st Draw Die | 23 
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FIGS. 7, 23, 28, 34, 39 AND 44. 
PLATE 


DETAIL OF RETAINER 


Fig. 26, the die, Fig. 27%, the retainer plate, Fig. 28, and 
the stripper, Fig. 29, are used in performing the second 
drawing operation. 
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The cases are agacn annealed: and pickled ina sime 
ilar manner to that deserbed. Then the newt operation 
on the shell as the third drawing, which as done with 
the machine and tools shown in) Fug. 30, 
The part is placed ino the dhe of. ‘Phe punch Joos 
fed down into the shell ane draws atte the shape sae 


FIG 31 OPERATION La 


Maihine Ueed Husen &-in 
Prentaet on oo. per her 
Lieferencem— Bice 8, 22, 39, 3a, 32 


THIRD DRAWING 


stroke Dpreas 


33 and 34 


Figs 35 


FOURTH AND FIFTH DEOAWING CPE EONTIONS 
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OPERATION 22 FOtURTEE DRAWING 


Hess To -in etroke press 
Gee per her 


Fle} 36 
Machine Une] 
ue thon 
teferences—Finn A, De. De, 35,37, 38 ane Ve 


a a vee ° 
Ce The Gperation ts ate seen VW loyenan roatie atl 


formoan Fie 31. 


The pure hebler Foss. the beige 
“tnipper, Fie. ey. the poineh, bor. oe the elie, Pat ha, 


and the metacner plate, For Sd. are used) for thee third 


Pmotste f, 


drawine Operation, 
The parts reo woah atte ale ad al | puis mle | im tise pri.btl- 


rd described aed are thom comveved fe t's 
Shownin Fig. oo forthe fecarth ane tri abe aa ret ope ite 


"? be Vavtre 
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ae i punch A and the die BR are used for the 
ourth drawing ee Al. agent 
betes Ing Operation, which gives the form shown at 
» This operation is also shown in a diagrammatical 
a in Fig. 36. The punch holder, Fig. &, the bolster 
: ng a bs } a ae e ‘ 2 x 
as ea th stripper, Fie, 29, the punch, Fig. 37, the 
dhe, Fig. 38, and the retainer plate, Fig. 39, aid in this 
drawing operation. 
he case is next taken to the Sper ial lathe. Fig. 40 
and the open end trimmed ac) that the overall leneth ce 
i] ryt : pa i 
t've 1Th. he cmis’ iis gripped with the wooden tongs A 
and slipped into the chuck B against a stop surface. 
The handle ¢ 


of the chuck so that they grip the case securely. 


is drawn forward, actuating the jaws 


The 


OPERATION 13: TRIMMING Teo LENGTH 
Spechal lathe. 
lathe, chuck, wooden tongs und parting tool. 


fon per br. 
Bix 4". 


Fes. 42. 


NGac dione Lia 
Sie. al Terols 
Pooeet ae tlen 
bie feretice 


Jeartie tool J) ts fed avarnst the revolving CAC, anid 
theoerel ds trimmed te the correct length. 

The hatedle Is pushed lack, thus releasinys the chuck, 
and with the aid of the tones the ease is removed from 
This operation is shown in diagrammatical 
11. The case is tran-ferred to the oven, 
similar to 


three graste titties. 
form oan Fie. 
anneateeh ane afterward prekled ina manner 
that previously tle =e ryinced. 

The case ds now ready for the fifth and last drawing 
which as performed on the machine that was 


eperatlon, 
The punch EB, bemy 


eed for the fourth draw, Fis. 330. 
forced down, draws out: the ehell, which has been placed 
in the die 2), to the contour F. This drawing operation 
i. shown in diagrammatieal form in Fie. G14. The punch 
helder, Fig. S. the bolster. Fiz 22, the stripper, Fig. 24), 


ie \ : 
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the punch, Fig. 42, the die, Fig. 43, and the retainer 
plate, Fig. 44, are used for this last drawing operation. 

The shell is then taken to the lathe, Fig. 40, which 
has the stop in the chuck set so that the distance from 


ET SOON 


FIG. 41-A. OPERATION 15: 
Machine ah tga a in. stroke press. 
Production— per 
References—Figs. 8, 22, 29, 35, 42, 43 and 44. 


FIFTH DRAWING 


FIGS. 20, 21, 26, 27, 32, 33, 37, 38, 42 AND 43. 
DRAWING PUNCHES AND DIES 


DETAILS OF 


the end of the shell to the tool is 414 in. The shell 
is placed in the chuck and is trinmed in a manner 
similar to that previously described. 


(To be continued) 


Riveting Insulated Laminations 
By Jan SPAANDER 


Insulating materials play an important part in many 
industries, but fibers, bakelites and condensites are often 
difficult to handle, especially when riveting several layers 
of thin punchings between a layer of fiber and iron on 
each side, as illustrated. The rivet passes through 
a fiber bushing, and when riveted it is apt to bend slightly 
and burst the bushing. The defective work can only be 
discovered by testing the finished product. 

A successful riveting jig is shown in the sketch. 
The cast-iron base plate A carries the two stecl bearing 
pins B. Through these bearings a pin ( forms the ful- 
crum of a yoke J), consisting of two vertical steel plates 
that are clamped together by the plates 2 and F. The 
plate F is cut out at the nose of the jig to allow passage 
to the rivet. 

The plate FE is the nut for the screw G@. with which 
the nose can be made to press the piece to be riveted 
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between the surfaces [1 and IJ. The yoke has different 
fulcrum holes to suit different jobs. The sides of the 
slot in the plate F and the nose of the yoke D are scooped 
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RIVETING INSULATED LAMINATED PARTS 


out to give easy access to the hammer. To allow a quicker 
opening of the jaw, a loose plate K is put under the 
screw. 

The bushing is made slightly long; and when the 
pressure of the jig forces the soft fiber of the bushing 
against the rivet, this has to stand straight and take 
the hammering. 


Calipering Running Work 
By M. JACKER 

Calipering can be readily done while the lathe is 
running by the method herewith described for filing 
and polishing to within 0.0005 in. (or one-half a 
thousandth) of size. 

Make a spot at the end of the work to suit the 
micrometer measurement, then start the lathe on & 
filing speed. While the lathe is running, set the 
calipers by this spot, just so that you can hardly feel 


CEL 


CALIPERING RUNNING WORK 


them making contact when held at about 60 deg. and 
swung 1, in. on each side of the center line, as shown. 
Care must be taken that the caliper leg C, or the one 
farther from vou, does not get to the left of the other leg, 
or it will get caught on the work. Both points of the 
caliper must be on a line, as AB, square with the shaft. 
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Lubricating Oils and Cutting 
Compounds for Shop Use’ 


By W. Rocx woop Conovart 


SYNOPSIS-—-Waslage of oils and culling com- 
pounds through inerpert buying and careless use 
ts common in machine shops. The principles that 
should govern selections, testa that should control 
qualily and methude that should give satisfactory 
use are all outlined, The cheapest ol or com- 
pound tao, ten the most rrpeneee, 


One of the subjects that enlist the attention of the 
manufacturer is that of lubricating ot!« and cutting com- 
pounds. The manufacturing plant that does not include 
among ite departments a chemical testing laboratory 
where proper test«of lubricants can be made and values 
veurately determine! often depends upon the judgment 
of tle superintendent or department heads, with the too 
frequent result that ether a teo high) price is paid for 
oils or else quality is sacriferd ino a mistaken idea that, 
by emploving cheap oils, money is berg saved. There 
is scarcely any other subject: connected with machine- 
tool operation on which there is such diversitied and con- 
tradictory opinion and judgment as that of the lubrica- 
hon of machine-bearing surfaces and the lubricating of 
cutting tools, 

Often the superintendent or foreman of a department 
In elev ting oils depends upon the judgment of the oper- 
ator, which is apt te be biased by years of following some 
previously established role or practice taucht in the early 
days of learning his trade. Many of the old theories and 
practices have beaome oladete and have been shown under 
the light of modern shop expenenoe to be net only et 
JPernive, but not of equal value to the piras tices established 
In recent years. 


Lungicatixne O1Ls ror MacHiNneny 


The preverving and maintaining of bearing surfaces 
of machinery and minimizing of frietion are of prime 
IMportance and should have preference over all other 
considerations in the purchase of lubneating oils, In 
addition to chemical te-=fs practical te-ts eheotld be em- 
Ploved to determine satiefactorily the wearing quality 
and value of lubricants, To acevpt the opinion of ine 
dividuals or dealers Inay ax often prove expensive as 
otherwise, A reduced orl account is net economy if the 
ledger shows greatly multiplied upkeep and reparr charges 
on machine tools at the end of the vear and the factor of 
depreciation much increased. There isa wide latitude in 
the degree of Viscosity of dubricating fliids between Iu 
bricants having a low specific yravity and lubricants hav- 
ing too much body ; between pure mineral ols and those 
Containing a hich pereentaye of animal fats that tend 
to acidity and produce a corrosive effect, however modi- 
fied, on hearing surfaces, 

The small manufacturer not ina pesition to employ 
chemical analyst. should at least determine by practical 


tests the lubricating value of given oils on the speecitie 
ee 

- *Pre eared for the authors forthoourm trey book on “Industrial 
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work on which he desires to use them in his own factory. 
The importance and advantage of such tests in large 
establishments are equally obvious and not to be ques- 
tioned, but there the conditions are essentially better and 
the facilities multiplied. The necessity for accurate data 
is alxo proportionately greater. 

An oil purchased at a comparatively low cost may be 
good; it may answer the purpose, but it may be neither 
economical nor wise to use it in the long run. On the 
other hand, the axiom “The best is the cheapest” is not 
always a true one. Certain oils are adapted to the lu- 
brication of shaft bearings, the bearings of shop motors 
and high-speed power-transmixsion machinery, but they 
are not adapted to the lubrication of the bearing surfaces 
of large boring mills and lathes, of millers and planers 
having heavy friction load. An oil of lighter body or 
less viscosity can be selected for the former than is prac- 
ticable for the latter class of machinery. Conditions must 
be carefully studied—speeds, pressure, temperatures, 
friction Joad, ete.—and careful tests made, if the manu- 
facturer would wisely and economically choose the grade 
or kind of lubricants adapted to his work. An error in 
judgment in the grade of oils for costly machine tools 
May hecessitate repairs that neutralize the saving in 
purchase price for many months. With the indiffer- 
ent manufacturer oil is oil, and through lack of proper 
attention to this important feature of factory expense 
the careless operative is as likely as not to use eylinder 
vil on all the smaller working engine parts or high-grade 
machine oil on Jine shaft bearings; and the practice is 
likely to be continued unobserved until serious trouble or 
Joxs results. 

For the bearing surfaces of large machine tools an oil 
free from animal fats, of increased specific gravity and 
of much greater viscosity than oils designed for light 
high-speed machinery should be selected. This sort of 
lubricant will pive increased wearing quality where speeds 
are comparatively slow and the friction loads more or 
lexn heavy. Such machine oils can be purchased at prices 
ranging ‘from 14 to 20c. per gallon. With these oils 
there will be no increase in temperatures, and the bearing 
surfaces will keep in excellent condition, For babbitted 
surfaces on Jight machinery cheaper oils will serve. 

Some manufacturers select an inexpensive mineral oil, 
costing 1c, or less per gallon, for general lubrication of 
machine tools, shafting, shop motors, ete. The economy 
of this practice is doubtful under conditions of heavy 
friction load or high speed, when the proper maintenance 
of shop machinery and of machine tools is considered 
and the expense of such upkeep for the year computed, 
An oil costing at least 30 or 40 per cent. more than the 
just mentioned figure will give far Or satisfactory 
results and be found more economical in the long run, 
beth from the standpoint of consumption and that of 
keeping the tools in good condition. . 

For lubricating the bearings of cranes of high-tonnage 
capacity and on some other classes: of heavy machinery 
operated at low speed, where the-friction load 1s not. too 
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great to permit their use, one of the cylinder-oil stocks 
at a cost not exceeding 15 or 16c. per gallon can be 
chosen to advantage. These oils are also suitable for 
lubricating rubber mills, heavy rolls, cylinders, ete. 

In running experimental tests and commercial tests on 
electrical or other machinery preparatory to shipment a 
good quality of mineral oil costing from 10 to 12c. per 
gallon should be employed as a substitute for the higher- 
priced oils preferred in the permanent operation of the 
machines. One of the reasons for this substitution is 
the fact that in these preliminary tests the facilities for 
handling the oil and preventing leakage are not, as a 
rule, as complete as when the machines are installed in 
their permanent location, and there is consequently an 
increased percentage of consumption and waste. It has 
been found by experiment that temperatures, even where 
machines are operated under high speed during the 
process of testing, are not perceptibly increased by the 
use of the cheaper oil. In all such cases, however, it is 
advisable to make careful tests on the specific work for 
which the lubricant is required, to determine any differ- 
ence in temperature or friction load, before a permanent 
change is made. 


CutTtTina OILs AND COMPOUNDS 


Regarding the subject of cutting oils and cutting com- 
pounds there is wide diversity of opinion. Not a few 
manufacturers of the old school still hold the belief that 
pure lard oil is the cheapest and most satisfactory cut- 
ting lubricant for most classes of work in the long run. 
In the majority of cases this opinion is the result of 
clinging to old theories and of aversion to inaugurating 
new practices; or if based on actual tests and experiments, 
the tests have not been conducted on a practical basis. 
Were we to grant the correctness of judgment of these 
manufacturers in so far as the wearing quality of oil is 
concerned, we have still the factors of cutter grinding 
and the keeping of tools cool to consider. It has been 
demonstrated by practice that on certain classes of work 
and under certain conditions a compound into which water 
enters largely as a component part is not only cheaper 
in cost, but superior to pure oil in cooling properties. 

On account of the number and variety of cutting lubri- 
cants on the market careful chemical analyses and prac- 
tical tests should always be made by the manufacturer 
before purchasing. Nearly all compounds contain a cer- 
tain percentage of free fatty acid and consequently are 
acid in their reaction, and nearly all have a more or 
less detergent action on metal surfaces covered with oils. 
Choice should be made of those compounds which are 
least acid and which exert the least corrosive influence 
on metal surfaces. This is especially important in the 
case of multiple-spindle machines and all machines where 
the work is in close proximity to the bearing heads, as 
under these conditions the oil is likely to become washed 
from the bearings and the expense of machine-tool repairs, 
in consequence, to be materially increased. 

The initial cost of any cutting lubricant is relatively 
unimportant. What the consumer needs to know primar- 
ily is the action of the lubricant on the point of cutting 
tools in reference to absorbing and neutralizing heat gen- 
erated in cutting, its lubricating properties, its wearing 
quality, its specific gravity, flash point, percentage of 
free fatty acid and in the case of water compounds its 
ability to form a perfect emulsion and remain in a proper 
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state of solution. The factor of retaining metal dust in 
suspension must also not be overlooked. Some com- 
pounds run dirty continually until entirely consumed, 
holding minute particles of metal dust in suspension until 
the compound becomes thoroughly charged with this for- 
eign matter. This condition tends to increase friction 
at the point of the cutting tool and to raise tempera- 
tures abnormally, thereby reducing in some degree the 
cutting power. Lastly, the intial cost is important, but 
only relatively so. An oil of high market price may 
wear sufficiently longer than the cheaper grades to show 
a lower running cost per hour, and this is frequently true. 
It is one of the strongest arguments in favor of the use 
of pure lard oil or a high-grade mixture of lard and 
mineral oil. 

When the manufacturer is about to purchase any of 
the cheaper oils or water compounds, he should insist upon 
being furnished by the refiner or dealer with running 
cost per hour, or consumption, on various classes of work, 
for comparison with the cost of lubricants he has pre- 
viously been using. If these data cannot be obtained 
from the dealer, the manufacturer should conduct ac- 
curate and careful tests in his own shop in order to de- 
termine the relative economy of lubricants offered him. 
Without these precautions he can form no intelligert 
judgment in the matter and is as likely to be deceived 
as otherwise. | 

These comparative tests must include the cost of re- 
pairs to machine tools and many other items of informa- 
tion, as indicated in the paragraph on testing, in order 
to obtain data of sufficient value to render a decision as 
to purchase safe and correct. Even under such exhaus- 
tive analysis any fluctuation in the cost of maintenance 
of machine tools may be due to the character of the work 
performed and the strength of the tool itself rather than 
to the use of a different lubricant. For this reason it 
will readily be acknowledged that the manufacturer must, 
to some extent at least, base his decisions on broad judg- 
ment and experience, his habit of observation and his 
insight into the conduct of processes in his shop. It is 
not exceeding the limit of truth, however, to state that 
a very large percentage of the consumers of cutting oils 
and lubricants do not know with definite certainty the 
actual conditions with reference to economical consump- 
tion of these materials within their shops, and often too 
much dependence is placed on the statements of dealers 
or on the judgment and opinion of the tool operator. 


Testing Cutrtina LUBRICANTS 


In making practical tests of cutting lubricants it is 
desirable to select a piece of work on which the machine 
can be run for at least one week, and a much longer 
period is preferable. The oil cups should have attention 
to see that there is a free flow of oil to the bearings. The 
tank should be thoroughly cleaned of the previous lubri- 
cant, and all bearing surfaces, turret heads and slides 
should be cleaned before the machine is loaded for test. 
It is not sufficient to allow the lubricant to flow onto 
the top or side of the tool. The feed pipe should be so 
arranged that a full, strong stream will be carried di- 
rectly to the point of the tool and to the surface being 
cut, in order that the tools and work may be properly 
cooled. Of equal importance is the manner in which 
the tools are ground. A good compound has often been 
condemned through ignorance of these two essentials—the 
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idjusting of feed pipes for proper flow and the grinding 
of tools at the proper angle for greatest efficiency on the 
surfaces to be cut. Grinding the cutting tool at a wrong 
angle not only results in increased heating and loss of 
cutting power, but 1s frequently the cause of bad work as 
well, To this must be added the increased cost of frequent 
regmnding and the loss through delay and stoppage of 
productive work. 

When the machine in loaded with compound and the 
test started, it is necessary that the proportion of stock 
or stock solution and water be maintained uniform 
throughout. Otherwiee, the running cost per hour or 
cmt for a given quantity of work cannot be satisfactorily 
awertained, as the quality of the work will not be uni- 
formly good. With all cutting lubricants inte which 
water enters as one of the component parts the factor 
of evaporation is a serious one, and it is necessary, after 
the first day’s min, to add more water, in greater or lesser 
amount, each suceweding dav to hold the proportions con- 
stant. The degree of dilution called for in the manu- 
facturer’s or dealer's specifications should be maintained 
throughout the test. Without this care the operator 
will after a few dave be running a mixture fully as ex- 
pensive per hour’s run or per piece as lard or other oils, 
It may be even more expensive. 

In conducting comparative testa the following data 
should be carefully kept: Total running time, time spent 
grinding toola, time spent on repairs or other delays, 
actual operating time, condition of teols at) commence- 
ment, depreciation of tool«, sped and feed, number of 
pieces finished, quality of character of work done, number 
of gallons of compound in reservoir at start, number of 
gallons of compound in reservoir at finish. 

With preliminary tests of this kind the cost per run- 
ning hour and ratio of econemy and advantage between 
different kinds of cutting compounds aold on the mar- 
ket, or between a cutting compound and a cutting oil, 
mav be rafely and sati-factomly determined. In the case 
of lard oi) or muneral of) or a mixture of beth the oil 
thould be reclaimed from the chips and this amount de- 
ducted from the quantity with which the machine was 
uniginally loaded, the cost of reclaiming being considered 
in the final estimate. 

After the choice of a cutting compound has been deter- 
mined Upon, the bearings of the mas hanes shreottel he 
opened at reasonable intervals and conditions noted. and 
careful Inspection should be made of «lides and all other 
Wearing surfaces with which the Jubricant has come in 
Contact. Machines operated with any of the various water 
cutting compounds should be inspected and cleaned wath 
greater frequency than those loaded with oil for reasons 
Previously indicated ans the paragraph relating to fatty 
acids and their tendency to corrode or wash oil from bear- 
Ing surfaces, The eost of machine repuure should also 
receive attention and a comparison be made, affer a rea- 
sonable length of time, with previous periods, taking 
Into consideration the number of hours the tools are 
operated and the character of the work or burden placed 
Upon the machine. 

In addition to the reduced co-t per running hour ef- 
fected by the use of proper enttmng compounds the factor 
of speed is worthy of consideration, It has been demon- 
ftrated that, with the risht kind of lubmeant. the cutting 
speed can in many instances be inereased fram 10) to 
15 Per cent. As productive output per machine ts of 
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prime importance, particular'y in the factory where tool 
equipment and space are limited, the securing of this 
advantage is desirable. 

There are certain classes of work in the shop, such as 
milling large-sized kevseats, turning, tapping, threading 
and mulling operations on steel containing a high per- 
centage of carbon, where the work involved is unusually 
hard, in which the use of pure lard oil is wise. In 
this case it is well to use either a grade known as “prime 
lard oil” of one known as “off-prime lard oil.” The 
amount of fatty acid in the former does not usually ex- 
ceed 2 per cent., and in the latter the percentage is only 
slightly greater. The advantage of employing these 
grades, where pure lard oil is indicated, will be apparent, 
as they exert little or no detergent effect on machine tools, 
Kreater speeds are possible than can be secured with cheap- 
er grades of oil, and they give most excellent service from 
any standpoint. The lower grades, known as “extra No. 
L lard oil” and “No. 1 lard oil,” are not recommended. 
The former may contain as high as 10 per cent. of fatty 
acid, and in the latter this element may reach 20 per 
cent., which makes it undesirable as a cutting fluid. 


Larp O11, anp Laxgp-O1, MIXTURES 


A large percentage of the heavy-duty work in most 
shops can be done to advantage with mixtures of lard 
oil and mineral oil or a good quality of mineral oil. 

For automatics and for general screw-machine work 
on copper and steel where tapping or threading constitutes 
a pert of the operations performed a lubricant consisting 
of equal parts of lard oil and mineral oil undoubtedly 
gives the best service. The mineral oil should be of 
fair quality, and the cost of the mixture should not ex- 
ceed 35 to 10. per gallon, according to market prices on 
lard ol. This makes a good lubricant of excellent body 
and sufficiently viscous to form a continuous and com- 
paratively thick film on the point of the cutting tool. 
The tools stand up well and require less grinding than 
is the case when lighter-bodied oils are employed. 

This formula for cutting oi], designed to do the most 
dificult operations of tapping and threading copper and 
steel in automatics and turret machines and other heavy- 
duty work on steel, is more satisfactory and more econom- 
ical in consumption than the so-called mineral lard oils 
and screw-cutting oils generally offered to the manufac- 
turer. The mineral lard oils and screw-cutting oils at 
prices ranging from 24 to 35c. per gallon must necessarily 
contain an increased amount of mineral oils or low- 
grade petroleum distillates, in order to yield the oi] manu- 
facturer or dealer a profit. If the consumer mixes his 
own lubricant, he is enabled to obtain a full-strength, 
equal-part solution of the two oils at a figure as low as, 
or lower than, he is compelled to pay for the so-called 
apeciai cutting oils on the market. And this equal-part 
mixture has greater wearing durability and keeps the 
tools in better condition, 

Anv statements made to the effect that the mineralized 
lard oils or screw-cutting oils can be employed as a lubri- 
cant bace and thinned down in the same manner in which 
prime lard oil or off-prime lard oil is capable of being 
reduevd should receive careful and serious consideration 
before purchases are made. . 

From an economical standpoint the consumer will find 
it wise to make his own mixtures. By doing this he has 
accurate knowledge of the qualityvof the lubricants em- 
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ployed on his machine tools, the ingredients composing 
each formula are fully within his control, the machine- 
tool equipment is better conserved, and a saving of at least 
25 per cent. in initial cost should be the result. 

In general, for the purposes of drilling, turning, shap- 
ing and cutting off of steel and copper and also for all 
operations on brass in automatics, semiautomatics and 
multiple-spindle turret machines a good quality of min- 
eral oil not exceeding 12 to 15c. per gallon in cost gives 
excellent service. If this oil has a proper degree of 
viscosity, it will spread a continuous film on the point 
or face of the cutting tool, reducing friction and pre- 
venting abnormal heating and wear. The oil should 
flow freely through the pump and supply tubes. It is 
not necessary to employ the higher-priced mineral oils, 
screw-cutting oils or mixed lard oils for this class of work. 
This grade of oil is also suited to many operations on 
the lathe, miller, keyseater, etc., where an oi] lubricant 
of comparatively light body is indicated. It not only 
keeps the tools cool, but wears well on the usual classes 
of work performed on the latter type of machines. 

For steel sheet punching and for some classes of draw- 
ing work where the materials are not too heavy this grade 
of oil makes a satisfactory lubricant. It will be found, 
in competition with water lubricants, on steel sheet to 
show a lower cost per running hour or per machine. It 
also keeps the dies in better condition, reducing the 
amount of grinding. For the heavier work of drawing 
cups or shells from heavy steel sheets an oil of greater 
body is necessary. This may be prepared by mixing 
lard oil and mineral oil in proper proportions. 


DETERGENT EFFEcT oF WaTER CoMPOUNDS 


The advocates of water compounds will dispute the wis- 
dom of employing oil for drawing work, but it is always 
better to use oil, except on lighter drawing processes, 
unless a reduced cost per operating hour or a reduction 
in total consumption cost can be shown to be accomplished 
by the former. The claims of great, savings effected by 
the water compounds are frequently not borne out in 
actual practice. They also exert a detergent effect on 
machine tools in many cases, while oil maintains the dies 
and presses in good condition. The factor of evapora- 
tion in compounds into which water enters largely as an 
ingredient is also so great as often to render their adop- 
tion uneconomical and often prohibitive. 

A large number of manufacturers still cling to the 
practice of using screw-cutting oils or mineralized lard 
oils on the greater percentage of their work. This prac- 
tice in many cases is neither warranted nor indicated by 
the conditions. A very large percentage of the work 
in most factories, with the exception of tapping and 
threading operations on steel and copper, can be done 
with a good quality of mineral oil with far greater econ- 
omy. This oil can be purchased at prices not exceeding 
12 to 15c. per gallon. 

Some manufacturers prefer a mixture of lard oil and 
fuel oil or of lard oil and kerosene in various propor- 
tions for cutting lubricants. These mixtures are used 
in bolt-threading and nut-tapping machines and also in 
automatic and hand screw machines. While the initial 
cost per gallon is below that of lard oil and mineral oil 
in equal proportions, fuel oil or kerosene is not rec- 
ommended because of the low flash point of these oils. 
It is doubtful, also, if these formulas give the same de- 
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gree of durability as the equal-part mixture of lard oil 
and mineral oil. 

The subject of cutting lubricants into which water 
enters largely as a component part of the formula deserves 
careful consideration. The number of these compounds 
offered on the market in recent years has greatly increased. 
The manufacturer is pressed to make a trial of each new 
brand, with the assurance that it is far superior 
to anything previously put forth, both in the quality 
of the mixture itself and in the reduction of consumption 
cost made possible by its use. The arguments of the 
salesman are frequently clinched with the statement that 
the new compound is the result of years of study on the 
part of some scientist whose discovery the dealer has 
been fortunate enough to secure and is now ready to sell 
the manufacturer at prices that will revolutionize the 
expense of tool lubrication. 


ConNFUSION IN LUBRICANT PRACTICE 


The progressive manufacturer desires to adopt all 
reasonable measures to keep in the front ranks of those 
aiming toward efficient management in business, with 
the result that he tries out many of these so-called new 
compounds, hoping thereby to save large sums of money, 
as he has been definitely assured he can do. All this 
experimenting tends to confusion in the lubricant prac- 
tice in his shops and may in the end work injury to 
his machine-tool equipment, unless these tests are con- 
fined to a very limited number of machines in one depart- 
ment and are conducted for a long period of time before 
the use of the material is extended. 

A large percentage of the cutting lubricants prepared 
with water have a detergent effect on metal surfaces, 
tend to wash the oil from the bearings and slides and 
to gum the working parts of machine tools. Many dealers 
claim that their compounds do not have a corrosive effect 
on metal surfaces and that the soluble oils, of which the 
better grades of these compounds are composed, lubri- 
cate and preserve the bearings and slides of the machines. 
That the oil portion of these compounds counteracts 
to a considerable extent the chemical action of the water 
is conceded. 

In general, lubricants having water as a component part 
are not recommended for automatics, hand screw ma- 
chines or any class of machines of the turret type where 
there are numerous working parts—exposed or other- 
wise—with which it will come in contact. The factor 
of evaporation is so great in the case of water solutions 
and the wearing quality or durability of these solutions so 
much below that of good oils as to render the economy 
effected a somewhat negligible quantity, when the main- 
tenance of machine-tool equipment in prime condition is 
considered. And this is a most important item of ex- 
pense in the large factory, bearing a direct relation to 
the investment in new tools. It is also true that in 
many instances carefully conducted tests will indicate the 
running cost per hour, or for a definite period, of a water 
compound to be in excess of that of a mixed lard oil, 
properly proportioned, or of a good grade of mineral oil, 
while the arguments in favor of the employment of oils 
on the previously mentioned types of machines are en- 
hanced by the fact that with the use of oils the danger 
of corrosion is entirely eliminated. 

Water compounds may be employed to advantage on 
certain classes of work and on certain kinds of machine 
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tools where the working parts are iew and the danger 
from the action of water is reduced to a minimum. On 
plain horizontal lathes and on lathes of the Gisholt type, 
machining steel, ete, and on millers and drilling ma- 
chines operating on both iron and steel the use of these 
compounds is indiated. They give excellent service, 
also, on coldsaw work. 

In using water compounds on pear-cutting machines 
special care should be exercised in selecting a mixture 
that will net in any deyree, however slight, gum or clog, 
as otherwiee the index feed may be thrown out of true. 

For the lighter machine operations, including plain 
drilling and milling processes, a simple standard 808 P 
compound of good quality may be emploved to advantage. 
For vertical drilling machines of the automatic-feed type 
these cap compounds are adapted to quite a wide range 
of work on steel and iron, They are sutts rently viscous 
to afford a fair amount of Jubrication to the point of the 
tool, and at the same time the tendency to heating is 
larzely overcome bs the large peroentase of water, 

On account of the composition of saap bases and rapid 
CVaperation of water these compounds require more or leas 
frequent addition of water or of the stock solution. in 
order to Maintain: @ proper dees of specific gravity 
thrughout the run. The amitial eo-t as attractive to the 
CUNnSUMe Lr, and this) should not exceed from A, to le. 
per gallon for the selution when prepared ready to load 
Into the machine, 


A Goop Compotusp ror Maxy Orrrations 


A gown] compound for the heavier classes of work, such 
a nilling steel, cutting off steel on coldsaws and turning, 
boring and facing of steel castings on lathes and boring 
mills, may be prepared by the manufacturer within his 
own plant by combining a youd quality soap base with 
pure lard ail, montana ane water in Preper proportions. The 
Proportion of Jard «al Chtering ante the formula should 
be yraded from 1 te 3 yal per barrel of solution, accord: 
ing to the clasa of work to be dene, These mixtures will 
rave in cost from 2 to me. per yallon. 

This formula piven prema] sw rvyiew on a Variety of apera- 
tlons On Mnetals where the emipdoy ment of a water com- 
pound of heavy bewdy de anedieated. [Pt forms a strony, 
Viscous selution that. flows freely, supplying abundant 
lubrication to the pont oof the cuttin, teal and at the 
vame time reducing the temperature to a minimum, The 
life or Weary qualities are excellent, due to the per- 
Nataze of pure dard oil entermig iite its composition, 
It will be festannel to tnevt the meveresf Gomulittens voder 
Which a water eumpound tay be expected te work to ail- 
‘antage, while the initial at of the several proportions 
of degrees of streneth of the formula os dower an mest 
Instances than the various dilutiens of the so-called: selu- 
ble oils on the Inarket. Tn yeneral, the weakest: form of 
the solution, custing approximate ly but 20, por yallon, 
Will do the work of mivtures costing from 30 te oO) per 
cent. more, 

A good compound for grinding cams and cones and fine 
ishing shafts may be made by combining: dard oil and 
Mineral oil with a soutty tase, soda ash and water oan 
Proper proportions, The cost of thie mixture sheuld not 
Cxcved Ie, Jer rvallon reat ter Jesstel Inte the Mia he, 
Notwithstanding this dow initial erst, it proves a most 
Ratisfactory lubricant fer this class of work. ‘The ten- 

cy to hold metal dust in Suspension is minimized to a 
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degree that renders it specially adaptable to automatic 
grinders for various classes of finishing operations. The 
quality of work obtained is equal to that secured by any 
of the more costly preparations. 


APPLYING So_tusBLeE Lupricants To Toos 


It is of the utmost importance in operating machines 
with soluble cutting lubricants that a strong, full stream 
of the fluid be supplied to the tool. The success or fail- 
ure of a lubricant often depends upon this factor as much 
as on any other. It is sometimes desirable to supply 
the Jubricant to the tool from different angles with more 
than one feed pipe, in order to fluxh the cutting point 
or edye to the fullest degree possible and also to lubri- 
cate the work. 

The method of application has more to do with results 
than most overseers or tool operators appreciate. In 
shops where a number of machine tools are grouped or 
arranged in series a system of overhead tank and piping, 
conducting the lubricant to each individual tool of the 
group, affords an efficient method of lubrication. Suffi- 
erent compound to operate all the machines for a given 
length of time can be prepared and loaded into the sup- 
ply tank, thus simplifying the labor of handling. By 
the introduction of proper methods of supplying the 
lubricant, speeds can often be increased and additional 
cutting tools emploved. 

As previously stated, the factor of evaporation in all 
cutting lubricants containing water is important. As it 
is necessary to add a small percentage of water daily to 
the tank, after the machine has been started, a careful 
inspection should be made at intervals to keep the dilu- 
tion in proper proportion. Unless this is done, the cost 
of operating may equal or exceed that of clear oil, and 
ho economy result, Since the degree of evaporation varies 
according to atmospheric conditions, it is not sufficient 
to add an equal quantity of water on each succeeding 
day. 

Metal dust and other foreign matter with which com- 
pounds come in contact in the pan or tank of the machine 
also affect the specific gravity to a considerable extent. 
It as desirable, therefore, to use those compounds in which 
the tendency to held metal dust in suspension is modified 
to as great a degree as possible. Where stock solutions 
of compounds are prepared and stored for future use, 
the barrels should be tightly headed to prevent evapora- 
tion and the solution drawn off through faucets in pref- 
erence to opening the barrel. 

The number of lubricating oils and cutting compounds 
required in any plant, however large, is generally com- 
paratively limited, and the more simplified the practice 
the more economical and satisfactury are the results 


obtained, 


Cane ap Distripetion or OILS aND ComPOUNDS 


All stocks of oils and cutting compounds should be 
kept ina central storehouse under the supervision of a 
competent person to whom orders can be sent by the 
various foremen for such supplies as are needed for their 
current use. All solutions or compounds should: be pre- 
pared at the oi house and delivered to the department. 
on sizned orders only. It is not yood practice to allow 
the foreman or boss of a department to make up mixtures 
according to his own judyment of what may be required 
for his work. This procedurestends to confusion and 
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prevents establishing and maintaining a uniform practice 
throughout the factory on similar processes. There is 
a common tendency among shop foremen to make up 
mixtures of their own for special jobs or to use a dif- 
ferent oil from their neighbors on similar classes of opera- 
tions and metals. There is not only no economy effected 
under this method, but on the contrary there is certain 
to be conspicuous loss. The manufacturer will be con- 
stantly called upon to purchase, either for trial or per- 
manent use, some oil or compound not already in stock, 
to suit the whim or fancy of the individual overseer or 
workman. 

A printed schedule of practice should be placed in the 
hands of the section superintendents or head foremen of 
each department, showing the various kinds of lubricants 
to be used for all classes of work throughout the factory. 
The oilhouse keeper should be provided with a record 
giving the formulas he is to prepare and keep in stock. 
He should also be provided with schedules showing the 
kinds of oils or compounds to be used in the several de- 
partments, together with the names of foremen eligible 
to draw these materials. An additional list including 
the names of foremen eligible to draw pure lard oil should 
also be in his possession. 


STANDARDIZING LUBRICANT PRACTICE 


With these data he is enabled carefully to scrutinize 
all orders received and question the filling of any orders 
calling for lubricants which the foreman is not scheduled 
to use. By following this system the manufacturer will 
find that he is enabled to secure absolute uniformity of 
practice in his shops, and in addition to this he is en- 
abled to control consumption within the limits of pro- 
duction requirements and prevent undue waste. 

A good supply of small cans and spouts should always 
be kept in stock, so that no leaky cans may remain in 
the hands of the workmen. 

Analyses and tests should be made at intervals on all 
oils purchased, in order to insure against adulterations 
and also to keep the standard of quality up to the spe- 
cification as provided for in the original contract made 
with the oil refiners or dealers. . 

A record should be made of all oils and compounds 
delivered to the various departments. Regular monthly 
reports should be issued to the superintendents of sec- 
tions and also to the head foremen of departments, in 
order to keep them advised of the rate of consumption 
and enable them to control the supplies of lubricants 
used within the portions of the factory under their juris- 
diction. These reports are also criticized by the general 
superintendent or factory economist and the attention of 
the department heads called to any excess. 


Preventing Local Shrinkage 
in Aluminum Castings 


By F. Wenrsrer 


In making aluminum pattern plates difficulty was 
experienced from surface cavities opposite each deep part, 
as shown in Fig. 1. It had been customary to mold these 
plates with the deep parts in the drag, using a riser 
over each thick place. 

A method of molding them in the cope is now practiced 
with great satisfaction. The same pattern serves as be- 
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fore, but reversed; and wire vents are made in the sand 
over each piece. Also, there is used on the plate a riser 
having a form of a pyramid instead of a cylinder, so as 


Sunken lah com Pree neenn sa ‘we 
oad “5 yt 


--Deep Patterns: 


Pyrarmd hiser instead 
of circular topreverrt 
shrinking on surface 
of plate 


PREVENTING SURFACE SHRINKAGE ON HEAVY PARTS 
OF ALUMINUM CASTINGS 


to prevent a sunken ring around the riser. Fig. 2 shows 
the arrangement. 

[Surface shrinkage on heavy parts is caused by their 
cooling more slowly than the light parts. It can be 
cured in many cases by the insertion of metal chills in 
the mold surfaces of the heavy parts. These equalize 
the cooling and prevent surface shrinkage.—Editor. ] 


3B 
Power Needed for Wire Drawing 
Kenneth B, Lewis, in the Blast Furnace and Steel 
Plant for December, 1915, gives a formula for the horse- 


power required to draw wire. It is the result of some 
60 motor readings made under known conditions and 


~“S © 3 
Per Cent. Reduction of Area 


RELATION OF REDUCTION OF AREA IN PERCENTAGE 
AND THE FACTOR F 


covering a wide range of size and quality of material. 
The formula is 


, £ 
Hp. = T (A — a) S33 000 
where 
T = Tensile strength of stock before the draw, ex- 
pressed in pounds per square inch; 
S = Speed of draw in feet per minute; 
A = Area of wire before the draw, in square inches; 
a = Area of wire after the draw, in square inches; 
F = Factor selected from the accompanying chart. 


June 8, 1916 
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Letters from Practical Men 


Simple Measuring Reservoir 
for Gasoline 


The illustration shows an etheent and IneNVpensive 
reervoir for Measuring popseolime. It consists of a larve 
class bottle, bottom up, marked with a couple of bands 
animes the bawdy ter letter vallome. “The vaseline is forced 


a) alr prereure Inte the motte from wa underground tank. 


ee | 


MEASUHING RESEEVOLI Fok GASOLINE 


When the bettle Is quate full, the airs shat off. The 
Vieoline rule hy wravity Mite the tank of the moter car, 
The customer ain) «ec exactly what he de yettiog, and 
ther as ne room for write nt ateut quaanciey, 

Du Bows, Penn, JM. Entesos, 

% 
More Meddling with Weights 
and Measures 


As many renders hiave fs artiecd, there dias deen mitre. 
duced in Congress a bill for the abelition of the Falren- 
heit thermometer scale. The. first of the bil 
reads, in part, as folluws: 


Re it enacted. ete, that the Centinrade seale of temper- 
arure Meanureime nt the in U'nited Staten 
Government Publications, the use of Pakrcmhett 
being discontin wed, ete, 


eevo yon 


atarndiaral 
the 


alioll te 
ac ule 


This bill was Introduced bw Representative Johnsen 
of Washington and Was advocated by diim before the 
House of Representatives ina speech contaming all the 
usual flambevant wiishoof a oontrmed metrieaite, a silvle 
“htence being suthoient te shew ats sprit: 


Let us Not shift our burden needle asiv. aluwexishly. cravenly. 
ORtO the shoulders Of our aucceesors they will have plenty of 


burdens of their own. Let us profit by the opportunity to 
earn hich credit for energy and progreasive spirit ourselves 
and to atimulate our successors by our example to earn sim- 
flar credit in the many lines that will still be open to them. 


We are alwo told that: 


The abolition of the Fahrenheit scale would be welcomed 
by scientists the world over. The Centigrade scale is used in 
all countries except In the United States and the British 


Empire. 

The least that may be said of this is that, like most 
Metric statements, it is not true. The thermometer scale 
of  Reaumur is, as is well known, still largely used in 
Germany, while thermodynamics and steam engineering 
as studied and practiced in the United States are based 
exclusively on the Fahrenheit scale: and we suppose that 
thermodynamics may fairly be called a science. 

Dr. Stratton is at least a scientist, and he ought to 
hnow that all tables of the properties of saturated and 
superheated: steam and all entropy charts published in 
the United States are based on the Fahrenheit degree, 
the pound and the cubie foot, that this bill, which con- 
templates a change in the unit of temperature, but not 
in that of weight or volume, involves the use of new 
steam tables and charts based on the Centigrade scale 
and the pound and that we have no such tables or charte. 
It is only recently that satisfactory tables of the proy- 
erties of superheated steam have been prepared and pub- 
lished at large expense and labor. 

Of course, the destruction of these tables is of no 
importance to the metric mind, Those who have under- 
taken the infinite labor of this calculation for the public 
gene) should, in the opinion of the metric partisans, be 
glad to see the tables laid on the scrap heap in the interest 
of the metric hobby. 

Asin all these cases, the advocates of the measure see 
nething in the way but the making of new instruments 
and the acquiring of new habits of thought, which lat- 
ter, as usual, they tell us would be acquired “almost. in- 
stanths and without effort.” Phey see nothing of the 
confusion due to the break in records, They know noth- 
ingof the scence of thermodynamics, They care nothing 
for the wishes of the public. The views of a handful of 
sclentist= are paramount, 

It is easy te ridicule the Fahrenheit: seale; but ono 
one has shown, because no one can show, the slightest 
advantage an the use of the Centirade scale. As a inat- 
ter of fact. for records of the weather the smaller degree 
of the Fahrenheit: scale avoids fractions, and the lower 
zero point reduces the use of negative temperatures, So 
far from there being any advantage In raising the zero 
point, it weuld increase the use of negative temperatures 
and the hatiltv of error when calculating averaze tem- 
peratures, as every meteorological observer Knows, 

As usual, Dr. Stratton ix at the front in this attempt 
to introduce confusion by upsetting standards of measure: 
ment. He is chairman of a committee of the American 
Acwciation for the Advancement of Science, which has 
charge of the bill: and he has issued a circular letter 
from the Bureau of Standards soliciting “expressions of 
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opinion.” Recalling that the Centigrade is the metric 
scale of temperature, we see again how much faith is 
to be put in his recent professions that he has little in- 
terest in, and is devoting less activity to, the effort to 
bring about the adoption of the metric system. 
New York City. F. A. HatseEy. 
8 


Ejector for Jigs and Fixtures 


An efficient ejector, shown in the illustration, is of 
value on jigs and fixtures where the locating is done 
over two pins. In most cases where an ejector is not 
provided the operator uses a nail, scratch awl or almost 


OPERATION OF THE EJECTOR 


anything to take the work off. This practice not only 
spoils the tool, but it also loses a lot of time. 

All that is necessary to manipulate the ejector here 
shown is to press against the knob A, which causes the 
pins B to push the work off the locating pins (. The 
pin D keeps the plunger E in place. Any number of 
ejector pins can be placed on one fixture. 

Dayton, Ohio. D. Watson. 

Fa 


Boring Bar for Shells 


The illustration shows a cheap but efficient boring tool 
for rough-boring the 4.5-in. British high-explosive shell. 
It is made to fit a hole in the turret and to carry three 
cutting tools made of 14-in. square high-speed tool steel 
or stellite. The coolant is piped to the central hole in 
the bar and squirte out all around the circumference, 


BORING BAR FOR SHELLS 


directly on the cutting points. The cutters themselves 
ure practically surrounded by the stream of coolant. 
The tool was designed after trying out some of the 
most likely looking adjustable boring tools on the mar- 
ket, but none of them would stand up to the heavy and 
continuous work of a munitions factory. ; 
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Probably the reason why this tool is superior is be- 
cause it has three cutting points. The absence of small 
screws and other parts likely to give out is a great ad- 
vantage where the tools are to be used by operators who 
are not machinists. Joun S. Warts. 

New Glasgow, N. S. 

8 


Tool Chest for Garages 


The illustration shows a tool box used in Waterman 
Bros. garage, Fresno, Calif. A portable crane hoists 
the cars up, and the front wheels are placed upon two 


FIG 


THE TOOL CHEST 


cmpty oil drums. As no pits are used, this method gives 
easy access to the bearings and other parts underneath. 
The car on the drums is shown in Fig. 1. 

The tool box, on casters, as in Fig. 2, is pushed under 
the car. The workman sits on the box to tighten bearings 
and to fit up new ones. He has all his tools and his 
vise handy, W. R. Scott. 

Fresno, Calif. 


Bi 
Drill for Machining Bone 


Some green-bone tubes 2 in. long and of fs-in. out- 
side diameter, with walls 0.020 in. thick, were required. 
The drill illustrated did the work without splitting the 
bone. A section of bone was first sawed to length, 
allowing about 34 in. for holding in the chuck to finish 
before cutting off to the required length. 

The blank was filed by hand on one end to fit into a 
ts-in. draw-in collet. By taking very light cuts and 
feeds the blank was machined its full length to fit the 
collet, into which it was slipped, leaving about one-half 
the length exposed. The hole was drilled with an 
ordinary carbon-steel twist drill. 
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The dll peant, however, was ground, as shown at 
A. by helding it te the corner of the emery wheel as 
ind:vated by the dotted curve at) B, allowing the face 
of the lip to come flat avain-t the side of the wheel and 
grinding away each 
side of the drill cen- 
ter so as to leave it 
nieut one-half the 
orpinal thie kimess, as 
shown by the dotted 
lines ©) Phe drill 
Was alan erownied, he 
his Joetr ter 
than the other, whieh 
prevented a tendency 
of the drill ta weelwe 
and split) the bene. 


elochtly 


€ 


A After the hole was 
drilled tor site 
threush othe yea, 


rourel bhaoa. a poured 
ten! of  wlf- 
barebenins bh rhespacee 
steel ware used! te re- 
uee the outside dhi- 
ameter until the 
WOG0 an. thick. ‘Then emery cloth 
tervew) to bring the diameter te fiushed size. The teal 
Was yrouted te shape: at thee sane Way ats for turuing 
Metal but was kept sharp te avoid crowding the thin 
tube and breanii at. 

In turming so deny a tube of this diameter a short 
Mv tion shoud be broucht to ete first, then another short 
By fin anid meron tll thie Jeraarthe require ia brought to , 
sive, Care must taken pot to crowed the drill 
fa-t, anil the Clitzes eliootded be removed frequently, 

Rochester, Minn. Groruk G. Lirter. 
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DRILL Fok MACHINING BONE: 


Bass Were abeeit 
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= 
Oxyacetylene Welding Hink 


The failure of a heavy welding Job can often be traced 
te the discomfort of the operator, To stand up to a 
larze preheated casting: i often quate a asa, 

Where air pPresstire In avilable, the device shown in 
the illustration will be found useful. A row of small 


KINK 


OXYACETYLENE WREIDINGS 


holes i8 drilled Ina pre of convetmrent size to atta h to 
air hose, The other end of the prpe is) closed. 

This contrivance i- placed across under the ter h and 

held by a clamp or a wersht oan such a pesitien that a 
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curtain of swiftly moving air passes between the hot 
casting and the operator. The device affords protection 
from the heat and does not interfere with the manipula- 
tion of the torch or obstruct the view of the operator. 
Watertown, Mass. II. Howarp. 


Blueprint Tube 


The cover of the tube containing the blueprint paper 
was of the type that pulls off and was not a yood 
fit, thus allowing the paper to spoil TP turned down a 
felt wheel A, about Sy in. thick, to the right size and 


bs ‘ 4 1 
why 


% . | : ‘ r yin! 
Van ri 
ina 


BLUEPRINT TUBE 


then shellacked it to the inside of the cover. The tube 
i onow hita the felt, making a good joint, and [have 
ne trouble in keeping the paper. 


South Sudbury, Mass. Herpent A. Pratt. 


* 


Profiling Attachment for the 
Horizontal Miller 


A simple efherent profiling attachment connected to a 
plain horizontal miller is) shown in the accompanying 
iinuetration,  Fastened to an arbor of the machine is 
the bevel gear A, which drives the bevel gear B and thus 
transmits the vertical motion. The casting C 1s made 


’ 


, D 


' 
7 
' 
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PROFILING ATTACHMENT FOR THE MILLER 


‘a such @ manner as to allow the longest bearing: pos- 
sible for the vertical spindle. It has a bronze bush in 
which the vertical spindle runs, provision being made 


for adjustinent when wear occurs. The casting Ds 
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merely a filler block and should be rugged, to add sta- 


bility to the attachment generally. This casting is fast- 
ened to the ways of the miller by means of gib and 
RCTEWS. J. H. Moore. 
Hamilton, Canada. 
® 


Work-Ejecting Collet 


The illustration shows a spring collet with a coil spring 
and plunger fastened in the back end. I use a cupped 
bumper in the turret head to force the work against the 
spring plunger when chucking it. By releasing the 
1p ene 
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WORK-EJECTING COLLET 


collet the spring forces the work out and so prevents the 
operator from getting his hands caught in the tools while 
extracting work. I have known this method to increase 
production 25 to 30 per vent. in some places. 

Detroit, Mich. J. EK. Brackett. 


Marking Gaine Bodies in Shaper 


The illustration shows a practical and rapid method of 
marking gaines. A holder A is made to fit into the 
tool post of a shaper. In this holder stamps are in- 
serted, as shown, and the holder fastened into the shaper. 
A special platen with a stop and a recess, as indicated, 


Stamp 1s fastened ... 
to Shaper Joo! Post 
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MARKING GAINE BODIES IN A SHAPER 


is made to go in the table. The forward stroke of the 
shaper rolls the markings in nicely, and incidentally no 
time is lost in withdrawing the gaine. 

A steady, heavy shaper should be used to insure satis- 
faction, as there is considerable upward thrust when the 
markings are rolled in. The capacity of this machine 
equals the stroke of the shaper, which should be 1 per 
second, JaMES Downs. 

Lvnn, Mass. 
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Design of Holding Jaws 


The illustration shows two end views of ordinary 
“hold-downs.” It is contended that the vise jaw in 


Fig. 1, coming in contact with the angular side of the 
hold-down, will cause that side to rise, giving to the 
upper corner of the small side a slight rotary downward 


DESIGN OF HOLDING JAWS 


motion on the work that is being held. 
angle is the same on both sides.. 

Both sides being parallel, there is a full contact against 
the work. But it is claimed that this style has not the 
essential downward action on the work. Which is right? 
Any information will be appreciated on this subject. 

Detroit, Mich. Rorert J. BEUTER. 


In Fig. 2 the 


Repairing Tool-Holder Slots in 
a Turret-Lathe Tool Head 
The illustration shows how the tool-holder grooves or 


slots on a 2x24-in. Jones & Lamson turret-lathe head 
were repaired. The repairs were necessitated by the 


_ REPAIRING TOOL-HOLDER SLOTS 


stripping of the threads in the 54-in. tapped holes used 
in clamping the tool holders to the turret table. 

The head was milled out with an end mill and T-slot 
cutter to the dimensions shown. Pieces of cold-rolled 
steel were then milled to have a driving fit in these 
slots. FREDERICK W. SNYDER. 

Wilhamson School, Penn. 
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Discussion of Previous Question 


First Wheel Lathe in Brazil 


The wheel-turning Jathe illustrated on page St Is 
of inten-st, as at shows a sample methed of adding electric 
drive to ano oll machine teol, bat veour correspondent 
8 oMistaken in thinainy that this lathe, metalled ino 1902, 
was the Fret wheel lathe om Brasil, 

Wheed-turning lathes were um service in’ Brazil over 
20 Veare previeus te that date, and To understand that 
the Enatish firm of mach ne-toul makers, Craven Bros, 
Led. of Manchester and Redelieh, whooho spectalizes in 
raawWav Inachinery, has been supolsing wheel lathes to 
Brazdeinee PSTS. In dss thes company shipped: direct 
te the San Paulo Rarwasy Co. a (-ft. 
ameter faceplates for turning locomotive driving whirels 
inte 5 ft. Sono oan diameter on tread. With several 
otoeps, this dathe was altered to ebectrie drive in 1906, 
Vpte quite recent tunes, interrupted only by there large 
manufacture of war maternal, Craven) Bros, have been 
esontuing wheel lathes, belt and ele tre drive, to railway 
vintanies in Braval and Argentina. C. Pansons. 

Niderley, Edue, Cheshire, Eiachind. 

i 
Attitude of Employers Toward 
Military Training 


Percy E. Barbour, on pace seg, Vell bs and page 
34, Volo ada. britwe out a number of youd ports im con 
netion with military traman and desites te Interest 
emplovers in the matter of arransinz for the amtlitia 
members having leave fer docal and canmip Crain. 

A few particulars of what hiss been dene am this coun- 
try may be of interest. Whato an Britain are 
called “Territorial” sedediers are members mostly of units 
elisting until a few veare azo as “Solunteers.” The 
volunteer Prievetnenmt, whi h was resived about 1s60 from 
QA stetem in vesie TO or SO veare earlier, deve doped inte 
an institution and breaght ante berg corps whi hain 
the first instance pard all thar own headquarters, pro- 
Visions, uniformea, and incidental expenses. The govern- 
Ment merely provided artus, adjutants and dri} anstrue- 
turs from the regular army, 

Though enrolled for diane defense, Tesalty it was. I 
believe, somewhat doubtful of they could be forced to 
Merve on mobilization excent voluntarily, a~ the units from 
the legal point of view were in the nature of private 
social clubs with members banded together for military 
Instruction, Later, the government allowed a grant of 
about ®4.50 a@ vear for each etheaent volinteer—that 14, 
to evervone Who atteneled, say, OO driils and a week's 
ramp in two vears, This yrant assisted in) providing 
Uniforms, headquarters, ete, 

During the last few years the Territorial army was 
formed, composed of practically the same volunteer units, 
but the men were all locally Cattested™ and bound te moe 
bilize in case of invasion or great 
They also received army pay and maintenance daring 
their yearly fortnistit’s Gump, the poverninent paying all 


ative having 


( reat 


national emerceney, 


expenses of equipment. A great distinction between the 
Territorials—colloquially, “terriers”—and the old vol- 
unteer is that in the old comparatively haphazard for- 
mations one part of the country might have too large a 
proportion of artillery, another too many cavalry, ete., 
but in the Territorials the army units are formed of 
the proper proportion of each branch of miilitary service. 

The term Territorial is used because the units are 
raised in counties or districts from which regular. or 
irrezular British regiments take their names. This local 
connection is real, as local bodies named “Territorial 
Associations.” which include military, municipal, acade- 
mie and other civilian representatives, administer the 
yovernment funds and supply headquarters, clothing and 
equipment, with the exception of arms. The military 
authorities are responsible for training only, The uni- 
versity, college and senior “public” or “grammar” schools 
have senior or junior officers’ training corps, which have 
proved useful in providing keen, receptive junior officers. 
It may be added that a new volunteer movement on the 
lines of the original one of 1860 has sprung up since the 
war, composed of men over strictly military age or other- 
wise tnable to serve in the active army. After the usual 
period of government neglect the volunteer units now are 
secoumized for home-defense purposes, and certain duties 
compatible with their civilian vocations are allotted them, 
pay at army rates being granted during their spells of 
duty. 

The Territorial svstem has proved a great success, 
Molulized on the declaration of war, although only at- 
tested for home defense, nearly the whole number  vol- 
unteered for foreign service and after a few monthy’ 
final training have since served at the various fronts. 
It has been proved that what many previously consid- 
ered simply amateur troops are capable of speedy utiliza- 
tien. Probably a matter of 300,000) men mobilized at 
first, and -upplementary units acting a: feeders and ad- 
ditions to the first lines will have doubled) or trebled 
the numbers. <A great mistake was that thousaads of 
chilled mechanics were allowed to leave the country in 
first ru-h as part of these units, when they would 
of much greater national value as munition 
workers, Tlowever, many men have been brought back, 
and the mistake will not be repeated, Of course, the 
enormous amount of ammunition and high-explosive 
Hs needed in present-day warfare |.as been a revela- 


the 
have been 


nhie 
tion to even these who thought themselves really pre- 
pared, 


The main object of this letter is to confirm Lieutenant 
Barbour’s testimony as to the beneficial effects of such 
military. training on most workmen, especially town 
dwellers. T can speak both from: past personal experi- 
ence and from that of men working under me who have 
been induced to join by their comrades. 7 

To begin with, the evening drills tak» the participants 
entirely out of the shop atmosphere and give them bodily 
and mental exercise of an interesting character. Those 
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who go in for qualifying for noncommissioned-officer 
rank are compelled to study in order to obtain the pro- 
ficiency certificates that make them eligible for their 
rank. Once obtaining them does not guarantee the per- 
manence of the rank; the examination now has to be 
passed each year. This necessary effort, to my own knowl- 
edge, has enabled a nun:ber of men to improve their 
positions both in workshop and civilian life generally. 
One laborer, for instance, rose to rank as a valued quar- 
termaster sergeant. The greater mental alertness thus 
encouraged has assisted many men eventually to obtain 
wage increases of 50 to %5 per cent. Then the fort- 
night’s camp in country, mountain or seaside air, with 
the regular exercise, plain food and entire change of 
daily occupation, makes new men of nearly all the mem- 
bers, and the beneficial effect is felt throughout the year. 

Many large engineering works have for years had bat- 
talions, companies, batteries, etc., specially connected 
with them, and such units as the Electrical Royal En- 
gineer Volunteers—now Territorials—have been recruited 
from well-known works, Lord Kelvin being their hon- 
orary commandant. The Crewe Railway Works of the 
London & North-Western Railway Co. used to supply a 
complete battalion of railway engineers able to cope with 
any class of field railway work. Both they and the Elec- 
trical Royal Engineers furnished volunteer units during 
the South African War. The Woolwich Arsenal and 
other armament-producing concerns in other parts of the 
country have furnished artillery contingents. 

Under the circumstances which have arisen the United 
States will, in my opinion, have only reason for satis- 
faction if the machine-shop element—all ranks—under- 
goes some military training on British Territorial lines. 
Although their services in the first instance might be of 
greatest value as munition producers, they would then un- 
derstand and appreciate better the dutics of the fighting- 
line personnel, and after a sufficient reserve of war 
material had been built up would eventually constitute a 
valuable reserve for defensive or offensive action. 

Manchester, England. JAMES VoskE. 


4 


The Buying of Machines--The 
Production Guarantee 


Referring to page 830 under the heading of “The 
Buying of Machines,” I wish to take exception, as a 
representative of a machine-tool company, to one state- 
ment contained in the article, namely: “If he is not 
willing to guarantee a minimum production after know- 
ing the conditions, we may be justified in looking askance 
at the machine he builds.” 

As everyone knows, the conditions in shops vary 80 
greatly in different parts of the country that it is im- 
possible to guarantee production in the shop of the 
purchaser, owing to the variation in equipment, men, 
conditions, etc., which are so widely diversified in differ- 
ent sections. For instance, some time ago I installed 
In one of the largest manufacturing plants a machine 
for turning certain articles. Previous time on this piece 
was 6 min. Under a premium system the men were 
making a slight premium equal to about 54 min. actual 
time. Our machine was installed. I set it up, and one 
of the lathe hands—not a machinist—was put to work 
on the first run of about 5 hr. duration. The first hour 
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the operator turned 57 pieces, and the final 2 hr. his 
time averaged 37 sec. for each article. This firm has 
since installed a number of these machines, and only 
in rare cases have they equaled this time. I have found 
in different shops, with the same equipment, which is 
furnished by the firm that I represent, production differ- 
ences as great as 100 per cent., owing at times to the 
condition of the toolroom, whether skilled or unskilled 
labor is employed, the lighting of the shop, the ability 
of the executive in charge, the difference in grade of 
material used, etc. 

The machine-tool firm that I represent has made it 
a practice to give an estimate rather than a guarantee. 
We feel save in being able to demonstrate to a customer 
what can be produced in his own shop. It has been the 
practice among machine-tool builders within the last 
two years to refuse almost entirely to guarantee produc- 
tion except on special machines—not on standard ma- 
chine tools. D. R. Cuarkson. 

Rochester, N. Y. 

8 


‘“Metricinchia’’--A Drawing- 
Room Disease 


A certain disease confined to shop drawings I have 
taken the liberty of naming “metricinchia.” The cause 
of it is a general mix-up of metric and English meas- 
urements on drawings. The reason for English measu-e- 
ments forcing themselves to the front is that the shop 
in which this disease occurs has generally adopted the 
metric system. But now and again a case comes up 
where a Whitworth standard or gas thread has to be 
used. Then the drawing gets the disease. 

I remember being given a drawing for a spindle, a 
part of which was to be turned 7% in. in diameter. 
This shop would not have the disease on.the drawings, 
so it was sized 22.22 mm. I naturally thought it had 
to be accurate to */,.. mm. But no, it was not 
particular! J. H. Davis. 

Wembley, England. 

i 


Wanted--A Lighting Gage 


The editorial on page 654 reminds me of the lighting 
system in a pattern shop where I was employed. A 
lighting gage would be of little value in this shop, 
because the room was dark all the time. One large 
electric lamp furnished light for the pattern makers’ 
benches. This light burned all day. Single lights hung 
over each machine. Each pattern maker was instructed 
to turn off the light when he finished using a machine, 
but the men did not do it. 

Here is where the boss got busy. His idea might be 
a suggestion in shop-lighting economy. The bandsaw 
and ribsaw lights were operated by means of a spring- 
released push button located and fastened at the end 
of each belt shifter. Shifting the belt and starting the 
eaw brought the end of the shifter rod against the push 
button and thus turned on the light. Reversing the 
shifter shut off the light. 

It is quite possible that similar automatic light-control- 
ling applications will suggest themselves, and in addition 
to the economy thus effected a higher quality of product 
results from the enforced use of light when needed. 

Kenosha, Wis. J. McCaBE. 
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- Editorials 


Dr. Stratton’s Engine 


During the week beginning Mav 22 there convened in 
Washington the eleventh annual Conference on Weights 
and Measures—a beady composed of atate, mumicipal and 
mwunty ofheials charged with the execution of Jawa rela- 
tive to weights and measures. Of at Dr. Stratton is 
pr~ident, and through it more than any other channel, 
silently and unseen by the public, he is spreading his 
metric propaganda to the remotest parta of the country. 

The proceedings of the session just past show that his 
preliminary work has been thoroughly dene, the body 
having been converted to the system. Its Metrie System 
Committee brought ina report of the customary kind, 
extolling the svetem te the handing out the 
regular fist oof glittering peneralities, making the usual 
charges of ignorance and urging the inpertance of the 
ajoption of the avetem. In due course the Committee 
on Resolutions brought ino a corresponding report) in 
the form of resolutions, which were alopted without a 
diceenting vole, 

We have in recent echrorals pointed out the manner 
In whieh, to the facihties of the Bureau of Standards, 
Dr. Stratton has anne wed of the Government 
Printing Othee and. threugh the franamny privilese, those 
of the Post Othee Department: ino spreading his metre 
propavanda, Wei have new to pormt out that he has 
also added the inithuence of state, municipal and county 
Wetvhts and measures oMiers dire ted through an organt- 
Zauion of which he ow the head and which reaches out 
Irom the Bureau oof Standards the Atlantic. the 
Pacitic, the Cunadiin border and the Gulf No such 
enuine for the promulvation of the metric system Was 
Cver before eeetl In thts of WTI other euMntry, 


whies, 


throne 


to 


These weorhte ard omensures offerils have to deal with 
the ITs pres thet ane resrtilation of wething ane measuring 
Abbaratus and stanchards used an comimerce—that is, mn 
the transfer of ownership of contmodities from one party 
to another with a view, especuiliv, te the deter then of 
false Werchts and measures, The factory use of wershts 
and measures ae bevond ther ken and without their 
hriowher}ore, They knew nothing of the meanings of a 
chanyve in. fir lory ubits, a ehrorte corbin whee h, under the 
CU Unistanees, as net therm faudt. but ther and the 
eountrws misfortune, Beng under the dominating 
Influence of Dr. Stratton, there attitude as not suprising, 
We are convineed that an organied effort ta educate 
these oficiales in the things of whieh they know nothing 
IX the most pressing need of the hour. 

*¢ 


What Is a Gate, and What Is 
a Sprue? 

Surprising av it may seem, there is a friendly contro- 
Versv in at least one large die-sinainy shep in this country 
a& to what part of a wt of drop-forgeny dies as the gate 
and what is the sprue, Some contend that the ~rial] 
Yarrow opening, leading from the impres@on of the die 


to the larger grooves in the ends of the blocks, where the 
bar from which the forging is made enters, is the gate and 
that the enlarged opening which takes the end of the bar 
of stock is the sprue. Others reverse the meanings of 
these terms, saving that the smaller opening is the sprue 
and the larger the gate. 

Of course, everyone is benefited if all use the same 
name for the same thing. While it does not matter 
whether one part is called a sprue and the other a gate, 
it is necessary that we should all use the same term for 
the same thing. In attempting to understand anything of 
this kind it ix always a good plan to hunt for a similar 
case, Fortunately, one is easily found. The words sprue 
and yate are well known in founding and were unques- 
tionably used there for many years befure drop forging 
became an art. 

Web-ter’s dictionary gives this foundry definition for 
the word sprue: “The hole through which metal is poured 
into the gate and thence into the mold.” The definition 
for gate from the same authority is: “A channel or open- 
ing through which metal is poured into the mold.” 

Thus, in founding, the small opening leading outward 
from the impression in the mold is the gate, and the 
laryer opening beyond the gate is the sprue. 

Another way to look at this matter would be to ask 
what is a gate in our ordinary everyday speech. To 
every one of us it isa small opening through some inclos- 
ing fence or wall, It leads from one large space to another 
large space, When we seek to apply this meaning of the 
word yate to the opening in a set of drop-forging dies, 
we must at once call the small opening leading from the 
dhe impression to the larger groove outside the gate and 
call the larger groove itself the sprue. 

Thus both from the parallel use in foundry practice 
and from our knowledze of the everyday meaning of the 
word pate it seems wise in’ drop-forging practice to cali 
the smajl opening the gate and the larger the sprue. 

If there are any readers of the American Machinist who 
differ with this conclusion, they will confer a faver upon 
everyone by sending in their views. 


rs 
Prevalence of Resignations 


In these dave of “war order jobs” not a little dis- 
quiet has been caused among employees in the munition 
sections of the country by the sisht of fellow-workmen 
clevated—-sometimes over night—to a supervisory post- 
tion, Foremanships and superintendencies have been so 
plentiful that it has become the common practice for 
men who are dissatisfied to resign) calmly enough and 
obtain coveted advantages in another shop, Their rise is 
net amid the knocks and bumps of the sidewalk; they 
go with a rush, as in a high-powered motor car. They 
do net clunb into a desired position, but reach it as in 
an acroplane, 

There as an old) saving to the effect that) whatever 


yoes up must come down, Such spectacular advancement 
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is due to the present delicate, unusual and unstable eco- 
nomic situation. Everyone knows that things cannot con- 
tinue indefinitely as they now are. When the change 
comes and things are turned back to normal business con- 
ditions, there will be a letting down of many men from 
positions of foremen and superintendents to the lathe, 
the bench and the planer. This fact should be clearly 
foreseen by everyone who is now taking advantage of 
things as they are. 

There is of course no objection to a man’s bettering 
himself—on the other hand, it is his clear duty to do so. 
But the permanence of that betterment should be care- 
fully studied and provisions made against the day of 
change, so that when a letting down does come, it will 
not bring a feeling of unrest. 

In the normal order of things few men now in a 
position of great responsibility have reached that place 
through an aéroplane ascent. They slowly climbed the 
slopes and steeps and after mastering each new grade 
scaled other rocks and overcame other difficulties to reach 
the next higher elevation. There is really no “royal 
road” to anything that is good—not even to power. The 
man who has been carried up a mountain in a motor car 
is usually very much surprised when he finds himself at 
the top. On the other hand, there are no surprises to 
the man who reaches his place of eminence by sturdy 
climbing. When he has reached the top, it seems natural 
that he should be there. The preceding difficulties have 
been overcome, and he is quite as much at home at the 
top as when he was patiently working his way upward 
from the bottom. 

From a slightly different angle it is altogether wrong to 
begrudge a man a quick turn of good fortune that puts 
him above his fellows. It is unwise to covet any position of 
responsibility unless one is willing to submit to the iron 
discipline and patient work that seem to be inseparable 
from all positions of eminence. Too many of us “put 
aspiration for perspiration, yearning for earning, and 
longing for labor.” 


Russian Business and Need of 
a Commercial Treaty 


Exact figures of United States exports to Russia prior 
to the war are difficult to obtain, because part of our 
products sent to that great empire was first shipped to 
Germany. The known exports are $45,000,000 in 1912, 
and the total was probably at least $80,000,000 yearly 
for the past few years. All this business should be 
handled direct, thereby saving the added charges of 
European middlemen. That these charges are high seems 
very probable and no doubt did much toward earning 
for America the reputation of manufacturing only high- 
priced products. 

Another obstacle to our trade with Russia lies in the 
fact that since the former administration we have not 
renewed our commercial treaty with that country. It 
scems to be the general opinion that the victorious 
Kuropean powers will endeavor to obtain great conces- 
sions from their allies after the war; and as the 
American Machinist has pointed out before, it is very 
important that we should have a new commercial treaty 
rigned with Russia at the earliest possible date. The 
vid one was canceled for political effect. This nation 
has no more right to dictate Russia’s internal policies 
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than Japan has to dictate ours. Some of our European 
competitors seized upon this cancellation of our former 
treaty to advertise our action all through Russia for the 
purpose of hurting our trade. 

Prior to the war, Germany was Russia’s best customer, 
taking a large proportion of Russia’s agricultural exports 
in return for her own manufactured products. Germany 
built this trade up from $12,000,000 to $270,000,000 per 
annum in eight years. It is often the case that warring 
nations become the best of friends after peace has been 
declared. 

Groups of noncompeting American manufacturers must 
cooperate and pool their export expenses. They must 
send a high-class American who speaks Russian to study 
the market, to educate Russian buyers to American 
standards (in cases where our standards are more service- 
able than those now used) and send home the valuable 
kind of information that only the highly trained man 
knows is needed. | 

The representative will find that Russia’s agricultural 
expansion needs credit for reasons similar to those under- 
lying the development of our Central States 30 years 
ago, at which time the density of our population and 
general economic conditions closely resembled the con- 
ditions in the Russia of today. We financed the devel- 
opment of our Western States by mortgages. Russia has 
been financing her development by a system of long 
credits. Interest rates are high; payment is slow, but 
sure. ; 

The German demand for accurate credit ratings caused 
the formation of an agency in Germany that was said 
to know more about Russian credits than the Russians 
knew themselves. In every part of Russia, German 
travelers were found. With characteristic thoroughness 
they overlooked nothing. We must do likewise! When- 
ever a complicated machine was sold, the Germans always 
sent a man to demonstrate it, so that those of our manu- 
facturers who prefer to depend on their catalogs must see 
that these contain simple, clear instructions for erection 
and operation. Such catalogs must be printed in Russian, 
with both American and metric dimeusions clearly stated. 
The Russians have their own system of weights and 
measures, but it is not necessary to convert the dimen- 
sions of our products into those units. 

Those American manufacturers who do not wish to 
send representatives may make arrangements with 
reliable Russian firms to act for them, furnishing these 
agents with suitable literature and catalogs printed in 
Russian or arranging for the printing of such matter in 
Russia. Catalogs sent out from Germany always gave 
detailed information showing how to figure the delivered 
cost at any part of Russia, including the Russian customs 
dues. As in South America, there are two grades of 
machinery required—our standard grade and a cheaper 
but serviceable one for the average buyer. 

The laws concerning travelers?’ movements in Russia 
are complicated, and a new arrival should take care to 
ascertain the requirements without delay. 

The Review of Reviews in advertising its school of 
character analysis prints this amazing statement: Dr. 
Blackford has analyzed the characters of 15,000 people. 
Failures, 0; successes, 15,000. Even the best of us make 
mistakes, but it begins to look as if there is one person 
on earth today who is infallible. 
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Shop Equipment News 


Automatic Shell-Roughing and 
Finishing Lathe 


Fis. DP ostows a Reed-Prentice Ddein. automuatie roushe 
hand finisicuie Lathe for shee. auterne ate pustons, prise 
Vhas lathe as built 
bs the Worthinzten Pomp and) Machinery: Corporation 
the Barve & Rinowies Steam Pump Works, Rast Cam, 
ber fore) Mass. 


Die geared dread pe oof) the twoespeee tvie. 


ten sweetves, Dlunser ane simian Worn, 


Vhe dovh 
sevdo ds throucsh #-patch Sloan. face herring ane years 
etele ED CW daadves clewede ed caped bea te ed too Cher: thier seve 


oe Ca | 


driving Belt, Gin. Pitt by Jtn., 


Swing. léin : fleor apace, 


ebeatwed ae throsch feprteh wears baavnie 2% Qe. and Seon. 
Vhe shatt and steanmeie are qnade Ooom a hovh-care 


aohte ., 


hon osterd, runnin an onehewable-ty pe bronze bu-litiss. 
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DUMTAILS OF TW 


AUTOMATIC SHELL. FINISHING LATHE 
weight, 5,00 Ib. 


eine VAI MRT ASIA CEES AE 


The faceplate is equipped with two steel pins for 
driving the shell, which fits into centers both in the faces 
plate and the tailstock, The carriage holds three tool 
Juests. One of these carries five tools, which are fed in 
and out by accam. The two tool posts, having one tool 
each for forming the nose, are controlled by a path cam. 
After the shell has been machined to the required) di- 
Inensions, the wooeht shown at the end of the machine 
draws back the tools and also returns them ready for 
Indehiming the next shell. A trip arrangement throws the 
pucev on the crankshatt on the loose pulley. The tool 
prosts are of Very riztd desien and built to hold the tools 
Without the possibility of chatter. The 
cam control bar ois plamly shown over 
the waves. 

The upper tool post is for facing the 
butt end of the shell and also for ma- 
chining the copper-band yroove, The 
desired motion ais obtained for these 
tools by an angular slot in which a rel] 
travels. 

Careful attention has been) paid to 
the design of the tailstock, This is not 
only exceptionally heavy, but) has a 
unusual spindle-clampuny 
mechanism. The clamping handle as 
below the spindle. This leaves the up- 
per surface solid to better resist upward 
stresses from the cuttin tools, 

The headsteck years are thoroughly 
euarded and are provided with a cover 
that is easily removable for inspection, 
The gears at the end of the lathe are 
also well protected, making for increased) safety of: the 
operator, “Phe various tools are lubricated by ail, which 
istorced by a belt-driven pump throush the piping shown, 
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FIG. 3. DETAILS OF BACK ARM ATTACHMENT 
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FIG. 4. TOOL LAYOUT FOR TURNING SHELLS 


The details of the head construction, carriage and tool 
lavout are shown in Figs. 2, 3 and 4. 
This machine, as will be noticed, is of the multiple type, 
thus reducing the tine in machining. 
oe 
Ball-Bearing Friction Clutch 


The friction clutch shown incorporates the standard 
design perfected by the Hilliard Clutch and Machinery 
Co., Elmira, N. Y., and described on page 875. 

The standard clutch mechanism made by this firm 
operates satisfactorily up to a rim speed of 5,000 ft. per 


il 
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BALL-BEARING SLEEVE FRICTION CLUTCH 
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min., which means that the small-size 
clutches will operate satisfactorily from 
2,000 to 2,500 ft. per min. The 
great difficulty at such speeds is the 
lubrication in the clutch sleeve. In 
the form of clutch shown, this difficulty 
is overcome through the application of 
a ball-bearing sleeve, which, as will be 
observed, provides a large reservoir for 
the lubricant. 

It will be noticed that the mechanism 
for compounding the frictional pres- 
sure is of the Hilliard standard rack 
and gear worm-threaded stud combina- . 
tion. The compounding pressure ranges 
from 96 to 1 in the small-size clutches 
up to 168 to 1 in the largest size. 

The illustration shows the single- 
plate type of clutch, in which maple 
blocks are clamped between the two 
friction surfaces by means of the rack 
gear and screw mechanism shown. The ball-bearing 
sleeve design is clearly indicated. 

& 


Special-Purpose and Assembly 
Arbor Presses 


A special feature of the line of arbor presses illus- 
trated is the application of handwheels for exerting the 
pressure by the use of which there is provided a con- 
tinuous motion. 

The press shown in Fig. 1 is fitted up for molding 
material which when hot is plastic. 

This press is used for forcing a plunger into a mold 
through the hot material. The mold is then turned upon 


FIG. 1.5 ARBOR PRESS WITH MOLDING ATTACHMENT 


its side and a second plunger is forced through the hot 
material. When the material is cool, the mold is placed 
under projections A and A‘, and one plunger is with- 
drawn; the mold is then placed upon its end under the 
points B and B', and the second plunger is withdrawn. 
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That part of the fitture marked .f" is swung out of the 
was when the mould is used lengthwise. The fixture is 
bested to the base and heid firmly in place bv means of 


Figs 2. 


ASSEMELING BENCH ARBOR PEESS 


four screws taped ante the fivture and screwed out 
aainet the press frame, 

The 24-1n. prot handwheel ia used for withdrawing the 
plunger, The lever as used for forcing am the plungers 


Swing over shear, 26 In: : 
ole through spancdie, 2 Le 
bien -wear ratio, 2.1, width of face of cone, 6% 


19.-ft be f, fein. 
te 


PIG. 2 MEAVY BSASE ONECRSCURL BRCEDSS 


The press sheownoam Fre. 2 was ertetna’’y brilt for use 
in Assembling. Whe tater: shown secured te the frame 
has a hole accurately dine woth the ram and the recess 
IN the base. The fitare as listed the front peortian 
heing Qutehly and secure’y decked. When untocked, the 
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front’ portion may be swung out on the Pivot shown, 
allowing the work to be placed in’ position. 

The yearing is compounded, two pinions engaging the 
ram. “The wheel may be easily “thrown,” so that 2,000 to 
3,000 ]b. pressure mav be exerted on the ram. 

The special heavy-base press, Fig. 3, was fitted up for 
the assembly of parts requiring 600 to 1,000 Ib. The 
yuide on the lower part of the rack insures alignment 
of the parts. 

The presses shown are recent additions to the line made 
by Edwin E. Bartlett, Boston, Mass. 

x’ 


Heavy-Duty Engine Lathe 


Tn the design and construction of the lathe shown the 
}urpese was to provide a machine capable of absorbing 
the heaviest cuts with high-speed steel cutting: tools, 

The double-trussed and webbed headstock, with bow! 
section coming up almost halfway around the cone in 
front and rear, is designed not only to insure rigidity, by 
ting together the front- and rear-spindle bearings, but 
also to safeyuard the operator against the revolving 
pullers, 

The bed is braced internally by crossgirths. At the 
rear end the bed is cut away to allow the overhang or 
quick removal of the tailstock or turret. The horizontal 
and vertical surfaces of the inner side of the front shear 
are scraped bearings to provide a supplementary bearing 
for the carnage, The two horizontal bosses cast on the 
back of the bed are planed to receive taper attachments, 
rud.us-arm brackets, and various other lathe attachments. 


ENGINE LATHE 


: aw 7 > take . enters 
eWwink over carriage, 17 in. taker between c : 
2in., cone-pulley diameters, 20, 16 and 12 
in.; welght, 10-ft. bed, 


HEAVY-DUTY 


The carnage is PH) in. long on the wavs and is provided 

. rT’ “Qa 

with Teslots for mounting auxiliary tools, ete, ‘The dove- 
tuiloon the erossfeed ts P20in. wide on top, and wear 13 


taken up by taper gibs. The carriage takes ao right- 


anelel bearing on the inner horizontal and vertical sur- 


1010 


faces of the bed directly in line with the tool thrust. 
This supplementary bearing shortens the span of the 
carriage from the front to the rear V’s. 

In the apron a back plate that forms a double-walled 
apron supports the studs front and rear. The apron 
is tongued and grooved to the carriage in addition to 
heing bolted and pinned. The reverse lever, which shifts 
the double bevel gear either to right or to left, as the feed 
is desired, is located in front of the apron. When this 
bevel gear is engaged, a fixed safety pin prevents the 
half-nuts*from engaging the lead screw. 

The quick-change gears are of machine steel, permit- 
ting changes while the lathe is under cut. The lead 
screw passes through the double bevel-gear sleeve and 
engages it by a key and spline. 

The machine is a recently manufactured product of the 
Advance-Rumely Co., La Porte, Ind., and its sales dis- 
tribution is in the hands of R. W. Baily, 122 South 
Michigan Ave., Chicago, Il. 


m 


Automatic Profiling or Die- 
Sinking Machine 
The illustration shows a new size of automatic pro- 


filing machine which has been recently produced by the 
Keller Mechanical Engraving Co., of Brooklyn, N. Y., 


SPECIFICATIONS FOR TYPE E-3 PROFILING MACHINE 


Maximum size of pattern, 22x12 In.;: maximum size of di 
block, 22x15x9 in.; feed range, 0.0005 to 0.040; height over all. 


6 ft. 6 in.; floor space, 6 ft. 9 in. by 4 ft. 7 in.; weight, {ncludin 
pe a 5,000 Ib.; drive motor, 114 ‘hp.; euiter moter, 


and which is known as the Type E-3. The principle of 
operation of this machine is similar to that of the two 
smaller sizes, which were described in the American 
Machinist in Vol. 43, p. 653, and in Vol. 32, p. 535, 


respectively, 
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Belt-Lace Hole Templet 


The templet square shown was designed for correctly 
spacing holes for belt lacing where the twisted round 01 
wire belt lacing is used in making the joints. 


TEMPLET FOR LAYING OUT LACE HOL-*5 


The application is apparent. In addition to its insur- 
ance of proper spacing for maximum strength, time is 
saved. The templct is a recent product of the George W. 
Southwick Co., Stamford, Conn. 


Surface Grinding Attachment 
for the Miller 


In the illustration is shown a compact, rigidly con- 
structed attachment for the miller by the use of which 
such a machine is readily converted into a surface 
grinder. 

The attachment consists of a double-arm fixture which 
is clamped rigidly to an overarm. The driving pulley of 


SURFACE 


GRINDING ATTACHMENT FOR MILLER 
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the attachment ix held between two substantial bearings 
which eliminates the possibihty of spring in the grinding- 
wheel spindle. It will be seen that the attachment 
neorporatea an adequate wheel guard. 

This attachment 1s a recent product of the Presto 
Machine Works, 119 Lafavette St, New York City. 


NEW PUBLICATIONS 


STANDARD HANDBOOK Fokt FLeeTRICAL 
Hy Frank Fo Fowle, editor-tn-chief Fourth eil.tion, 1.4916 
agen, 4x41 Im, thoue€rvtedd, inabe wed® flexibiy bound. 
‘rice, $5 Mearaw-Hill Book Co, New York 
The work of preparing thie edition was begun early in 
1913. Ie embodies so many chances and so much new matter 
that i( ta virtusily a new book The general scheme and 
features Of arrangement which recetved tndorseement in prior 
editions have been reta. ned Much of the work of revision 
hase been done by experte select: d because Of their particular 
knowledgwe of the suliiccts to be discussed. The names of 
these men apperir in connection with the sections for which 
thes are fespornasthle 
As Reretofore, thie handbook isa intended primarily as @ 
telerence book of practical information acd data for practicing 
eectrocal engineera, and as a supplement to texthooka used 
In engineering 
Hiwever, there ja 
eng 'eere an 


ENGINE E RS— 


we beperdo 

much matter of value to mechanical 
to those who hive chirwe of the inatatiation, 
ejeration and nivuintenanee of electrical appuritus in machine 
etopm Cre of the “Industrial Motor 
Atbications.” must be eapeciall» pointed out In thie connec: 
teeta BO caverm $64 pDaee se and teke es up the application of 
metors to many kuords of machines, with extended referencen 
to machine toole and wood-working machoenery 


few sections, No 75, 


PERSONALS 


L. Cc, Cert fere trendy 
Harvey Jil. be 


Motor Mfg Co, 


pucehasing awent for the Huda Co, 


Pow purebvsewg agent for the Continental 


Mouamegirse, Mac be 


Heacy “ Shaw. forrierts bantern repreacntat've of the 
Gardner Mach ne Co, Tse. st) Waa, hae Joined the mile w OFTrW IN 
‘Ration of the Sherritt @ Btoer Company, Phuoladelpiiua, Penn. 


D. W. Patten, who ware nesocinted with the Windsor Ma- 
thine Co for several yeare, hae Jolned the aalew force of the 
New Britain Ma: hine Co and wll look after their interests in 
the Ohio territers, 


Merting H. Buneell, for the past nine veara connected with 
the Griecom-Russel Compans ino sales and eng neering ca- 
pacities, Nas resiuned te become chief engineer of the recently 
Orkanized American branch of IO Martena a Co. 


Lierd F.. Shirley. for no nmuriter of sears superintendent of 
the foundry of the C NM tell) Co Houllstere, (oheo, bes mevered 
that connection to become masociated with the Garland Mf. 
Co, Des Flaines, IM. an Keneral mane 
AKEGLP. 


Viceepree dent and 


Riehard Martens. Vicee-preationt and managing director of 
me Phipping and enuineer ne Arm of Ko Martens & Co New 
York City, waded for Petrostad on May 16, after a alx months 
Stay in the United States Gduring whieh period Mr SMartensa 
Perfected the organzation of hoa Amertean Companys. 


ODITVUARY 


eS ee 


Selden ds. Nerth. Nbeoe -poremicle me ef the Nerth T'reom MUanue- 
facturing Co] Prtlaste doh a Penn. died at hoa here tn that 
Cly on April 26. awed 73 yeaa 


Cheater B. Albree. funier and for many vears present 
Of the Cheater BO Altres Werke bottstarah, Penn. died 
May To Mr Altres won bernon Pi ttabaceh ain sel After 
his Start in the mechanmteal field he well- Known 
Through a number of inventions, 


Jroen 


ber whe 
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BUSINESS ITEMS 


Charles R. Parmele, machine-tool dealer, has moved from 
81 Northern Ave. to 60 Church St., New York City. 


The Dexter Metal Mfg. Co.. Camden, N. J., announce the ab- 
sorption of the interests, plant and good will of Merritt & 
Co., stec] locker manufacturers. 


The Chicago office of James Clark, Jr... Electric Co., Louls- 
ville. Ky, han been moved from 201 Machinery Hall Building 
to its new atere and office at 31 North Jefferson St. Oscar P. 
Wodack, manager. 


a The Quigley Furnace Specialties Co., with headquarters at 
26 Cortlandt &t. New York City, has been incorporated and 


organized to specialize in fuel and furnace en ineer ing: M. 8. 
Quixley. so long connected with this class of work, is presi- 
dent of the new organization. 

Shaft Making Machinery. Medart Patent Pulley Co. St. 
Louis, Mo. 32 pp. 6x9 in. 


Texaco Crater Compound. The Texas Co., 17 Battery Place, 
New York. Pp. 32, 6x9 In. 


Healy Grinders. Charles H. Besly & Co., 118-20 N. Clinton 
Re. Cheawe, TI 54 pp. 7x9 in. This catalog Kives complete 
specifications, dimensions and welghta for all Besly disk 
Kionders and accessories regularly manufactured. 


One Century In Business. Peter A. Frasse & Co.. Inc... 417- 
421 Canal st. New York 6x‘ in. This is an Anniversary 
Booklet commemorating the one hundred years the company 
has been in business It containa very fine pictures of the 
founder and also of the past and present officers and an ilus- 
tration of the new electric steel works in Hartford. 


FORTHCOMING MEETINGS 


Soctety of Automobile Enxineecrs. Midsummer cruise, 
ateacusthop “Noronic. Detrott, Mich, June 2-16. Coker F. 


Clarkson, secretary, 29 Weat 39th St, New York City. 


Master Car Bullders’ Association. Annual meeting, June 
14-17, Atlantic City, N J Joseph W. Taylor, secretary, 
Karpen Buiiding, Chicage, HM. 


American Railway Master Mechanics’ Association. Annual 
meeting, June 17-21. Athattic City, N. J. Joseph W. Taylor, 
eecretary, Karpen Building, Chicago, HM. 

American Soctety for Tens Materials. Annual mecting 
Jens 27 to Judy 2, 1916, Hotel Tras more, Atlanthe City, N. J. 
tour Warburg, secretary, University of Pennsylvania, Phila- 
delphia, Penn. 

American Foundrymen‘'s Association and American Insti- 
tute of Metals Annual meeting, September 11-16, Cleveland, 
Ohio, VG Backert, secretary, American Foundrymen's As- 
sociation, Cleveland, Ohie, 


Arvertean foclety of Mechanical Enxineers. Monthly 
meeting Orat Tuesday. Calvin W. Rice, secretary, 29 Went 
Tiirty-ninth St, New York City. 

Hoston Branch National Metal Trades Association ae 
meeting oon Arat Wednesday of each month, Young's Hote 
W. Wo Poole, secretary, 40 Central St, Boston, Masa. 


Providence Axssoctation of Mechanical Envinceera Monthly 
meeting“ fourth Wednesday exch month J. A. Brooks, secre- 
tary, Brown University, Providence, Rv OT. 


New Envland Foundrymen’s Ansociation. Regular meet- 
Ing second Wednesday of each month Rachanve ¢ lub, Bows. 
tes, Mane. Fred FL Stockwell, 2095 Broadway, CambridgeporG 


Mass 


Envineera’ Soctety of Weatern Pennsylvania. Monthly 
meetrg third Tuesday. section meeting, Arst Tuesday. Elmer 
K Piden, secretary, Oliver Building, Pittsbureh, Penn. 


Rochester Society of Technical Draftamen Monthly meet- 
ing, last Thuraday OO. L. Angevine, Jr.. secretary, So7 Genesee 
Rt, Rochester, N 

Sonerintendents’ and Foremen’s Club of Cleveland. Monthly: 
Sue third Saturday Vhilip Frankel, secretary, 310 New 
England Huildins, Cleveland, Ohio. 

Western Soctety of Enutineers, Chicaso, il. Regular meet- 
Ing firat Wednesday evening of each month, excepting July 
ariel Atusust. J. TE Warder, secretary, 1785 Monadnock Block, 
Chicas, TW 

: ¥ first 

Hiladelphia Foundrymena Association Meetings 
mare eat each month Manufacturers’ Club, Philadelphia, 
Heward Lvans, secretary, Pier 45 North, Philadelphia, 


Porn 
Penn. ‘ 
: ‘ting secon 
~hnical Lensune of America Reenlar meet one 
ee ae ofeach menth Oscar S, Teale, secretary, 35 Broadway, 
New York. N.Y. 
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Prices--Materials and Supplies 


4 ape ‘i seeHUU ETT ptpyte fg iy ene Abn 


IRON AND STEEL 


Pig lron—Quotations were current as follows at the points 
and dates indicated: 


One One 

June 2, Month Year 

1916 Ago Ago 

No. 2 Southern Foundry, Birmingham. $15.00 $15.00 $9.50 
No. 2 X Northern Foundry, New York. 20.75 20.75 14.00 
No. 2 Northern Foundry, Chicago eeuarere 19.00 19.00 13.00 
Bessemer, Pittsburgh ................ 21.95 21.95 14.70 
Basic, Pittsburgh ...............0.06. 18.95 18.95 13.60 
No. 2 X, Philadelphia................ 20.50 20.50 14.25 
No. 2, Valley..................000000. 18.00 18.50 12.75 
No. 2, Southern Cincinnati............ 17.90 17.90 12.40 
Basic, Eastern Pennsylvania.......... 20.50 20.50 13.25 
Gray forge, Pittsburgh............... 18.70 18.70 13.45 
Steel Sha The following base prices In cents per pound 


are for angles 3 in. by % in. and larger and tees 3 in. and 
larger and plates % in. and heavier from jobbers’ warehouse 
at the places named: 

r—New York—— 


ne One 
June 2, Month Year Cleve- Chi- 
1916 Ago Ago land = cago 
Steel angles, base.......... 3.50 3.25 1.85 3.26 3.10 
Steel T’s, base............. 3.55 3.30 1.90 3.25 3.10 
Machinery steel (bessemer) 3.50 3.25 1.80 3.25 3.10 
Steel plutes .............6. 4.25 4.25 ae 3.65 3.50 


Steel Sheeta—The following are the prices in cents per 
pound from jobbers’ warehouse at the places named: 
Ce NewS Or 


ne One 

June 2, Month Year Cleve- Chi- 

916 Ago Ago land cago 

No. 28 black............ 3.65 3.65 2.60 3.20 3.20 
No. 26 black............ 3.55 3.55 2.50 3.10 3.10 
Nos. 22 and 24 black.... 3.50 3.50 2.45 3.05 3.05 
Nos. 18 and 20 black.... 3.45 3.45 2.40 3.00 3.00 
No. 16 blue annealed.... 4.70 4.45 2.35 3.70 3.60 
No. 14 blue annealed.... 4.60 4.40 2.25 3.60 3.50 
No. 12 blue annealed.... 4.50 4.30 2.20 3.50 3.45 
No. 10 blue annealed.... 4.55 4.25 its 3.55 3.50 
No. 28 gwalvanized....... 5.66 5.65 6.00 5.50 5.50 
No. 26 galvanized....... 5.35 5.35 5.70 5.20 5.20 
No. 24 galvanized....... 5.20 5.20 5.55 5.05 5.05 


Standard Pipe—The following table shows the comparison 
in discounts, together with the net prices in cents per foot 
for carload lots f.0.b. mill: 


a——Black—_._ --Galvanized— 


June 2, One June 2, One 
1916 Yr. Ago 1916 Yr. Ago 
¥% to 2 in. steel butt welded 70% 81% 6014% T214% 
2% to 6 In. steel lap welded. 68% 80% 48k T2%% 
Jameter, In, 
ee EN Ce) ee oe a 3.45 2.19 5.69 3.16 
De. tSiaie thse do-ahe eisvae ceaya Seton eed aeatne 5.10 3.23 8.42 4.68 
Dg eles Sash ated Satine a hae oke 6.90 4.37 11.39 6.33 
Dg: etek 4 ae So cdo cee ends Shor 8.25 5.23 13.61 10.18 
Des ead cesiie oite-a to Sselatau ee epadoner dle see A 48 11.10 7.03 18.32 10.18 
SM hah aace: astey esl oa ahd tore aes wate eed 18.72 11.70 30.13 16.09 
Dn Se ltneteseinabe sl akeretayl etd eh yaaa fda 24.48 15.30 39.40 21.04 
seg tea aa de oe Paton aks ett 34.88 21.80 66.14 29.98 
Ms aelankatemuans Sree deue cae dh unre tuae 47.36 29.60 76.22 40.70 
Ge ge Ac etal anand ene 61.44 38.40 98.58 52.80 
From New York stock the following discounts hold: 
Black Galvanized 
3% to 6 In. steel lap welded............. 61% 36% 
% to 3 in. steel butt welded............ 64455 425% 


Malleable fittings, Class B and C. from New York stock 
sell at 30 and 5% from list price. Cast fron, standard sizes, 


654. 


Bar Iron—Prices 


are as follows in cents per pound at 
the places named: 


June 2, One Month 
1916 AKO 
Pittsburgh, mill .................00cee 2.60 2.50 
farehouse, New York................. 3.25 3.25 
Warehouse, Cleveland ................. 3.25 3.25 
Warehouse, Chicago.................... 3.10 3.10 


Cold Drawn Steel Shafting—From warehouse to consumers 
requiring fair-size lots, the following quotations hold: 


June 2, 1916 One Month Ago 


New OTC Seni eesti cae: List price plus 20% List price plus 20%, 
Cleveland teen gs, Ree eee List price plus 20°, List price plus 20% 
Chicago ............. List price plus 10°. List price . 


Swedish (Norway) Iron—This material per 100 lb. sells as 
follows f.o.b. places named: 


New York ——, 
Today One Year Ago 


$6.00 $3.75 a 4.00 Cleveland... $6.30 Chicago... 
In coils an advance of 50c. is usually charged. 


High Speed Tool Steel containing from 10 to 18% tungsten 
kells as follows per pound in New York: 


BUNCUS. ean eee eas $2.40 Bars 


Drill Rod—Discounts from list price in New York ar 
follows: Standard, 65%; extra, 606c; special, 55°. ae 


$5.25 


method Piel ob He beet Eee nee 


METALS 
Miscellaneous Metals—The present quotations in cents per 
pound, with a comparison of Aracticn ly a month and year 
ago, are as follows: 
m—— New York ————_, 


One ne 
June 2, Month Year 
1916 Ago Ago 
Copper, electrolytic (carload lots). 29.50 30.50 20.00 
Tine wee ec erate chi = a Sox ah sve so leva ter oe ys 45.00 51.50 40.00 
TeC OG: eos bes Sis Bs Stowe wade ee Blas 7.50 7.50 6.50 
SPClter oe eecedie sab Pena eds ike ee Saw 13.50 18.00 28.50 
ST. LOUIS 
Lead) 223.5 tera 4 oa a Vai aw oe 71.37% 1.387% 
SPOlLte rs eos Geese can ere tesere OAH Soe ees 13.87% 17.87% 


At the places named, the following prices in cents per 
pound prevall: 
r——— New York ——_, 


One One 

June 2, Month Year Cleve- Chi- 

1916 Ago Ago land cago 

Copper sheets, base..... 37.50 86.50 25.00 88.50 37.50 
Copper wire (carload 

MOUs) 2 Seer che eee els 7.50 36.50 26.75 33.00 37.50 

Brass rods, base........ 44.50 44.00 26.62% 42.00 38.00 

Brass pipe, base........ 46.50 44.00 33.50 45.00 46.00 

Brasa sheets ........... 44.50 43.09 26.75 42.00 38.50 

TOUS): hive he ses cee eos 28.75 31.62% 29.50 32.50 $4.00 

Old Metals—The following are the dealers’ purchasing 


prices in cents per pound: 
7-—New York—, -—Cleveland—, 


One ne 
vune 2, Month June 2, Month 


16 Ago 1916 Ago 
Copper, heavy and crucible... 24.00 25.00 23.50 25.00 
Copper, heavy and wire...... 23.50 24.50 23.00 24.00 
Copper, Nght and bottoms.... 19.50 22.00 20.00 24.00 
Lead, heavy ................. 6.00 6.00 6.00 7.00 
Lead, tea ...... ce ee 5.50 5.50 5.00 6.00 
Brass, heavy ................ 14.00 14.50 13.50 20.00 
Brass, light ................. 11.00 12.50 11.50 13.00 
No. 1 yellow rod brassturnings 14.50 15.25 14.00 14.50 
GANG? ode oe se eee sa ees COR 9.50 12.00 8.00 16.00 
Monel Metal—The following are the prices in cents per 
pound for mill lengths 8 ft. and over: 
10,000 6,000 2,000 Less Than 
Lb Lb Lb. 500 Lb. 500 Lb. 


ofa Size ofa Size of a Size ofaSize ofa Size 


Size, In. and Over and Over and Over and Over and Over 
Rounds—Squares 
5 to Wi e!e ewe 35.50 36.00 36.50 37.00 38.00 
to 7) 35.25 35.75 36.25 36.75 87.75 
to 1%..... 35.00 35.50 36.00 36.50 37.50 
1}€@ to 24 ». 35.75 36.25 36.75 37.25 38.25 
Rounds 
3 to Syy..... 36.50 37.00 37.50 38.00 39.00 
Squares 
a eave eee oak 36.50 37.00 37.50 38.00 39.00 
Rounds 
; 344 to 3}R..... 36.25 36.75 37.25 37.75 38.75 
Squares 
By, to 342..... 36.25 36.75 37.25 37.75 38.75 
Rounds—Suyuares 
4 to 4 eee 37.00 37.50 38.00 38.50 39.50 
5 to 643..... 38.00 38.50 39.00 39.50 40.50 
Wen Seen a ee ies 38.50 39.00 39.50 40.00 41.00 
PBS iid eS ek 36.50 37.00 37.50 38.00 39.00 


Flats not rolled wider than 6 in. or less than % In. thick. 


ene en bars 2c. per Ib. over corresponding size of round 


For cutting to any specified length not shorter than 1 ft. 
add lc. per lb. 


The scrap allowance is 18c. per lb. delivered at works. 


Antimony—Chinese and Japanese brands are quoted in 
cents per pound for spot delivery, duty paid: 


June 2, 1916 One Month Ago 
New York 23.00 38.00 


7 time Sheets—The following prices in cents per pound pre- 
all: 


eee re ene eeer se ssc sone 


Carload lots, f.o.b. mill... . co ec ccc ccc cc cee eee 22.50 
c—In Casks—, —Broken Lots— 
One One 
June 2, Month June 2, Month 
1916 Ago 191 Ago 
DOW VOR yo i dodk cai ioe weds 24.00 26.00 24.50 26.50 
Cleveland ..............0000, 26.50 26.00 27.00 26.50 
CHICK EO 504 Sisk oe toy oe hk 26.00 27.00 26.50 27.50 
Scan Bare from warehouse sell as follows in cents per 
June 2, 1916 One Month Ago 
New YOrk 55 60ch3 ston Cacti vadins 43.00 42.00 
CIOVETANG: a oii eee oleae eke ak 37.50 32.50 
ONG W oo hai val arg greet acdortd cclc 39.50 38.25 


Babbitt Metai—-Quotations are as follows in cents per 
pound from warehouse at the places named: 
New York Cleveland Chicago 
60.004 65.00 56.75 60.00 
30.00 G 35.00 19.00 24.00 @ 28.00 


Rest grade 
Commercial 


| oy 


ee ee ed 


June &, 1916 AMERICAN 


SHOP SUPPLIES 


Nete—From warchousern at the places named oon fair alecd 
orsers the following aneunt sm deshucted from Diet 


cNew Yorn . — Cleveland —~ —Chicago—~ 


. Uh Corie One 
Jure 2, Merth Jure 2. Merth June 2) Month 
2214 AKY 1.4 Awe 116 AKo 
Hit preaned 
my rire $2.0 $250 $3.25 $325 $325 $125 
Blot prema, rs 
hewason ; 250 2349 275 25 Rae 325 
fo Yo grate hed 
Site 290 2909 3 a0 300 300 200 
Cov t pour a bed 
hear 7409 2° 399 74 2°0 346 


Sem Anished nutes sell at the fotiowlnin discounts from tint 
price 
New York ., 50-10 , Clevetar.d . 8° Chicago 6% 
Carrtage Belte From warel-cises at the p.vaces named the 
foliowing dlacounts from list price are In effect 
New York Cleselarnel Chie ago 
% by @ In ei: wie 4 aoe ee 1 ¢ Gu Cite 
Larwer arnel lonwer xe 3. aeooyit A ae 


Al thie fate the net pees are ag fo'town 


. 
Pa 


Leewth, - New Yorn : Cleve ard yo ooo “Che ager -- 
In ‘a ‘y * "e ‘3 ay "e ‘a » 
ae, 2 go got ; oe a : 

. ; aS 4s a2 

24 43 $212 §° 1 “T $t Yue grtet 4& $I Kt Garr 

} Sig ost 2 ee AN. ey ere 

wy... a | 2 6 @ls &u $a4 46 | 1 >] ac4 
Vachine Motte From warchouses at the places named the 


foliaumw tom ifime oo urte Hearted: 
Chie awo 


GH and bo, 


Cleveland 


Ge and le, 


New York 


MR by 4 In ard wrraller oe, 
learweroacdlietawer up to 
ir bey we in ee 4a ° 


At thie rate the net prices per 109 fallow 


Soand as, 20 and 1°, 


Le rgth - New Yotro wf Clevebhanel A Chieago—_ 
ir 1 he 1 1, be 1 LP ‘ 1 
> Bose FL rr Feew Saar Fras GRus FuRa Fl cs Fr tH 
7% 3 a Wi ie 4 " a &@-2 qT } * res 
P| ‘7 a a 71 14 & 6 TA 17 Boren 
Dy ups  DO0.. -Sew  <e oa. heen As 72) fy 8 40 


Uereught Washere From wareheusee at the places named 
the followlig ar ant be debuted from liet proe 


New York... . $449 Clevevana $4 06 Chicako $6 00 
At thie rate, the net prices fo tiewa: 

Diatneter, In Nea Vora Clevetand Chicago 
7 gle way §* aa $s thas 
- a oo4 6 7 6 wt 
‘ 7 4s an oo an 2 
* g@o4 qo qo" 
“e oad Pan yea 
‘y 540 a Jan 
UG te: ee heh , 9 Join Jc 
x os a Jc apiaks ote Li Ifo 300 
\ Sia Jia Jin 

lot, "on Tome 3 oh 

1'y, PR, 1‘, ry » fo 1 fo 3.49 

Ha. iy 1%. 2 DF "4 3.4) 3 a> 

2a. 23 6.8 aoe 4.9 


For cast-irsn washers the base price per leo Ib te as fol- 
ee | 


New York... * 5 


Rivetea The foliuwing quetationa are alluwed for fair nized 
ordgets from warehouse 


Cleveland §2 00 Chicago 37 190 


Cleveland ChieaKo 


New York 


Steel Y, and amalter . . ia 
4- 


Tinne sts Ys 
Hutton Meats &, %, Lin. diameter by 21n to Stn sell as 


New York.... $5.25 Cleveland $3 «5 Chicago ay0 
Cone heads, same alres 
New York.... $5.3; Cieveland $195 Chicago $2 49 


Por the following einen the extrrs over the above prices 
In cents per tou jb are an followa 


1% to 1% In long, all dinmetera - gor 
“Sin diameter ........ Bes Ss ; ols 
4S In) duatmeter ee ese? Ho 
Pin long wid shorter . n ee 
Longer than 3 in ....... 07% 
Lene than kews ©...., ns "cle ec nS OR Led 
Countersunk head oo... 0 ce ee eee ee eee G59 
Nalle—Wire naiie fob Pterehargwh well at 87500260 manl- 


Yanized Poin and lonwer, $6 so € 60, and wheorter, § 41° 19 
hene prices Ore (oO Femuiar ctumtoreera yea detiversy ta om. vide at 
the mills COnmVeNnIeNce., From waretoune Wore and cut natis 
Sell as follows. 


—— Wire eee Er 
cor €ople 
June 2, Math Jure 2, Month 
leis Ak 114 Ako 
New York g7 5 g11% $215 $315 
Cleveland rat, 0%, ae aie 
Chteawo 2.00.6... Pema, Oo e ae 20% 2 AN5 S45 
Copper Rivets aad Bure acl! at the following rate from 
Warehouse. 
o—- —-- Riveta-- —=. = ures 
dob gt Cove 
June 2, Moorth June 2, Miaonth 
B14 Ane Lis AKU 
Cleveland. Liat price Tiastprice Ddet price Liat price 
Chicago : T.iat Perouse I. «? prose T..et per 1@ sesf price 
New York 19-2', from 20° fram aie “Te. Liat price 


biat from iat 
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MISCELLANEOUS 


Welding Waterial (Swedish)—Prices are as follows in 
cents per pound fob. New York: 


Welding Wire Cast-Iron Welding Rods 


Mes Te Pe es Sp Ta ee 1090 4 by 19 In. long....... 22.00 

No. 8, y; and No. 10..... oO yy by 12 In long....... 26.90 

RAR Spiga phe etaie ie wee % 240 if by 19 in. long...... » 2000 

ane Sie an Onc ee Se 1350 % by 21 in. long....... 20 00 

Us No V4 ana Y So eee rae Lo a ° . 

NS ENN e ed te hon ne ee 162.0 Vanadium Wire tn Colls or 
NO S00 og on daa nan ee 17.30 Sticks 

. * et ee ee 2 Wu 50 

Special Welding Steel t a, 1.00 

4 dere we Selene. Sai Soe ete Ba: Bey Gosh eee. Cone ots Suara ale eons 14 40 

So at te es eds Pode my RO AUOE ORS Se eee evan ted sh Sree 12.00 

MO. Sd teed ce his atthe: 2800 re and larwer.......... - 31.00 


Tia Plates—The following prices are in effect from ware- 
houses at the places: named. 


New York-—~ — Cleveland — -— Chicago — 


Cotbes Cotie One 
June 2, Month June 2, Month June 2, Month 
1916 Ago 1916 AKO 1916 Ago 
Coke tin plate, 14x20 
100 Ib | ol, $K 2 $€& 10 g540 $5.40 $5.60 $5 60 
Ee oleae? tbo... 6 40 6.15 a O5 6.55 6.75 are) 
Terne plate, 20x28; 
Hise Net tlont- 
Wit Wit dng 
Tee tb fem & FLA sa gla no $910 $919 $8 90 $s 70 
pat “14 s Josa 10 360 4 35 9 3h 9.25 9.25 
IN oat % “00 12 30 11 60 11 60 11.50 11.40 
Ie Sie 42 pean 12.00 10 50 1050 107 10.75 
| ZTl}oo1s) 1p He 13.00 10 50 10 4.0 11.60 11.60 
I ¢ 226 29 1350 13 5.0 12.50 1230 12.5 12.50 
| | pa | on 14005 147% 13 50 13.56 13 75 13.74 
Ic 238 30 95 40 ) ener 1470 14 50 14°75 1475 
Ie 241 #35 JT oo 17 00 eae eee 15.85 1585 
Ire 246 #40 #1900 19 00 1675 16 75 17.10 17.190 
feamlenss Drawn Tebtag—The base price per pound from 


warchoune is as follows: 


New York Cleveland Chicaro 
Pirase: 20405. <o-Sees kaa Gee ess 43590 46.00 4650 
Capper eo anes Be Soke at See 48.00 45.00 44.50 


For immediate atock shipment 3c. is usually added, which 
maken the foliewing quotations 


r - Copper—-——, -—~ —— Brana 
New York New York 
Iarm- ‘one One 
fer, June 2, Year Cleve- Chi- June2?, Year Cleve-e Chi- 
In 1016 Axo land = cago 1916 Axo land cago 
mR to Bly 5159 945 48ND 4650 4660 3150 4600 44.5 
3 is S)70 $5 4800 6650 4660 31.50 46.00 44.50 
3 ty 1. 10 3°. °@ 48 00 4,054 47.69 250 46.00 40.50 
rl w7 oe 3850 49000 4850 4850 3350 «47.00 46.50 
4 ly een ceed ts 50 19090 £0 70 hoin AO 49.00 4n.7.0 
5 mn, 1 400 2 0 ne o40 52°50 37 29 61.00 60 30 
‘6 ye 30 4150 6% 00 63 50 93°50 35 59 £3 00 6150 
a GH 10 43 5°90 A. Oa a. 30 8.40 40 50 £23 00 h3 20 
: 6250 4550 S900 67.50 6&7.50 42.60 657.00 2.00 
Cetke—The following are prices per net tom at ovens, Con- 
nellaville, and cover the past four weeks: 
May 13 May 20 May 27 June 3 


Prompt furnace §2.90% 22 
4 


Prompt foundry 3.003. 


$2.25422.40 §$2.50% 2. 


$2 25212.40 aa 
3.504 3.75 8.25 g 3.50 


h 
9 3.500 3.75 


Cetton Waste—The following prices are In cents per pound. 
New York Cleveland Chicago 

11.004613.00 11.0047514.00 11.004713.50 
8.00 4¢10.00 7.50411.00 8.00y 10.50 


Sal Seda sellin an follown per 100 Ib.: 


New Vouk 2¢¢ieeesetses $295 Cleveland .............. $2.25 
Bhikladelphia ........06- 180 ChAMOBMO 36 64¢eee5 oaes cad 1.90 
Rell Sulphur in 360-Ib bbl sells an follows per 100 Ib. 
New York.... $2.75 Cleveland.... $2.75 Chicago.... $2.75 


Feundry Suppites—iIn New York, the following quotations 


presall: me ” 
Foundry Dlne Ing. 00 ee ce ee ee ees aC. per : 
als Nour (best mwrade).. 0.00.2... 2.000 eee 2 88.75 per bbl. 
BPreouedry FORUM. 2 ce ee we ee re ee ee ee eee l2c. per Ib. 
Core off Coc ce ce eee eet ew meee reer ee he es 4c. per gal. 
(‘ore wash osneneeers eoeverese ee ee see eae eee sc oe ee ee ee ewe 1 lec, per Ib. 

Clethe (Wiptaa Tewels) In New York have na. 
wierd hc per sozen and sell as follows: 16x18 in., 35e.; 18x20 
in. 40¢, Tex22 in, $3e. In Chicagko prices are $24 to $25 per 
Joua In t‘leveland, per 1,000, 13% x13% sell at $29.50 and 


L3 me X29'y at $I5. 
Fire Clay in Chicago sella at SOc. per bag of 100 Ib. 
Linseed OFf1—These prices are per gallon: 


New York Cleveland Chicago 
Raw In Darrelm,.........-2-5-% $0 72 $0 a ou? 
Pare ee oc > 4 NS : 


Hosled, it Is le. per gnrl. higher. 


bite and Red Lead, in cents per pound, sell as follows: 
-— Red -—~ -- —White—, 


Ipry In Oil} lbry and In Ofl 
eS Sad 16 40 Pin 1954 
ae ated De-tb. kegm. ec... eee ) re 11 nae a 75 
Tot, Me Wee 2 cae Gate seas pe 1140 
1- to d-Ib Cane... cece eceeees 2.20 12 59 ear 
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If you are in need of machinery or supplies, the first thing to do is to consult the Buying 


Section. 


If you cannot find just what you want, send us particulars, and we will be 


glad to publish it free of cost, thus puttiug you in touch with reliable manufacturers. 


METAL WORHING 


NEW ENGLAND STATES 


Plans have been prepared by L. E. Destremps, Arch., 251 
Union St., New Bedford, Mass., for the construction of a 1- 
story, 81x106-ft. garage. 

Plans have been prepared for the construction of a 1-story 
addition to the plant of the Duckworth Chain and Manu- 
facturing Co., 41 Mill St., Springfield, Mass. 

Bids have been received for the construction of a 1-story, 
50x110-ft. garage for Abraham Berkowitz, 6 Chapin St, 
Worcester, Mase Estimated cost, $14,000. Noted Apr. 13. 

Plans are being prepared by Ellis & Hanck, Arch., Room 
515, 171 Westminster St., Providence, R. I., for the construc- 
tion of a garage for the Mexican Petroleum Corporation, 164 
Allen Ave., Providence. 

A 2-story, 64x110-ft. addition is being built to the plant of 
the Maxim Silencer Co., Hartford, Conn., manufacturer of 
guns, 


The International Silver Co. is constructing a factory at. 


Meriden, Conn. 


We have been informed that the New London Marine 
Iron Works Co. is reconstructing its foundry at New London, 
Conn. Noted May 25. 


The Meekers Union Foundry Co. plans to construct an ad- 
dition to its foundry at Norwalk, Conn. 


The Connecticut Alloyed Metals Co., Bridgeport, Conn., is 
building a 1l-story factory on Stratford Ave., Stratford, Conn. 


Plans are being prepared for the construction of a factory 
on Canal St., Waterbury, Conn., for the American Brass Co. 


The Chase Metal Works is constructing a 8-story, 75x159-ft. 
factory on Crane St., Waterbury, Conn. 


Plans are being prepares for the construction of a factory 
at Browns Farms, aterbury, Conn., for the Metal Speciality 
Manufacturing Co. 


MIDDLE ATLANTIC STATES 


An addition is being built to the plant of the Ferguson 
Steel and Iron Co., Bailey Ave. and New York Central R.R., 
Buffalo, N. Y. 


An addition is being constructed to the plant of the North 
eee Haroware Foundry Co., Erie R.R. and Bridgemen 8t., 
uffalo, N. Y. 


The business of the Lefever Arms Co., Syracuse, N. Y., has 
been taken over by the Lefever Gun Co., Ithaca, N. Y. The 
new owners are now building a new factory and plan to con- 
struct several more additions at Ithaca. 


A. I. Namm & Son, 494 Fulton St.. New York, N. Y. (Bor- 
ough of Brooklyn), has awarded the contract for the con- 
AA of a l-story, 94x100-ft. garage. Estimated cost, 


The contract has been awarded for improving and enlarg- 
ing the garage of Morris & Smith, New York, N. Y. (Borough 
of Brooklyn). Estimated cost, 19,000. 


The contract has been awarded for the construction of a 
2-story garage for William B. Storrer, 430 Atlantic Ave... New 
York, N. Y. (Borough of Brooklyn). Estimated cost, $20,000. 
Noted Jan. 27. 


Peter Reiley, Bergen St. near Vanderbilt Ave., New York, 
N. (Borough of Brooklyn), is having plans prepared by 
Charles Olsen, 1762 69th St., for a 2-story brick machine shop. 
Estimated costl, $6,000. 


Bids are being received by the Commissioner of the De- 


parement of Street Cleaning, Municipal Bldg., New York, 
. ¥Y., for 1 Putnam 18x36-in. motor-driven engine lathe com- 
plete, 1 Robertson motor-driven hack saw No. 2 Garvin 


universal motor-driven pea machine, 1 Monarch 14-in. by 
6-ft. motor-driven engine lathe complete, 1 Barnes motor- 
driven 22-in. sliding-head drill press, 1 Barnes motor-driven 
water emery grinding machine, 1 Barnes 30x386-in. 60-ton 
screw press and 1 motor-driven air compressor running 2256 
r.p.m., 7% to 10 cu.ft. per min. 


The Packard Motor Car Co., Broadway and 61st St., New 
York, N. Y. (Borough of Manhattan), Is having plans pre- 
ared by Albert Kahn & Ernest Wilby, Assoc. Arch., 58 
afayette Blvd., Detroit. Mich., for the construction of an 
8-story brick and reinforced-concrete addition to its service 
station at Long Island City (Borough of Queens). 


The Joseph Dixon Crucible Co., Monmouth St., Jersey City, 
. J.. has awarded the contract for the construction of a 
4-story addition to its plant at Wayne and Monmouth St. 
Estimated cost, $18,000. 


Plans are being prepared by W. H. Conover, Arch., 114 
Liberty St.. New York, n Y., for the construction of a 3-story, 
ee eon peck one ha ae a A Sarage at Albany St. 
‘ Spri ep. New Brunswick, N. J., for E. Mount, Eng- 
lishtown, %. J. Estimated cost, 15,000. . oT = 


Walter Scott & Co. Plainfield, N. J., manufacturer of 
printing presses, contemplates the construction of an addition 
to its plant on South Ave. Walter C. Scott, 418 East Front 
St., Plainfield, is Pres. 


J. E. Dunn, care of Sargent Bros., Somerville, N. J., plans 
to construct a l-story, 60x400-ft. manufacturing plant and 2 
smaller buildings at Plainfield, N. J., to be occupies by the 
American Motor Co., 140 Broadway, New York, N. Y. Esti- 
mated cost, $40,000. 


The Keystone Steel Ordnance, Philadelphia, Penn., plans 
to establish a steel and munition vent at Swedesboro, N. J. 
ee Lembert, 709 North 63d St., Philadelphia, Penn., inter- 
ested. 


Fire recently damaged the foundry of the McVay-Walker 
Co., Braddock, Penn. Loss, $50,000. 


The contract has been awarded for the construction of a 
3-story addition to the plant of the Pringle Electric Manu- 
pee ee Co., 1906 North 6th St., Philadelphia, Penn. Noted 

ay 18. 


The Adder Machine Co., Kingston, Penn., has awarded the 
contract for the construction of a 2-story addition to its 
machine shop. Estimated cost, $35,000. Noted May 11. 


Plans are being prepared and bids will soon be received 
by the Pittsburgh Steel Co., Pittsburgh, Penn., for a 1-story 
ead enon: W. A. Scott, 612 Ferguson Bldg., Pittsburgh, 
nterested. 


A _l1-story addition will be built to the plant of the New 
ae Elevator and Machine Co., 111-113 Grant St., Baltimore, 


Bids will be received by Bureau of Supplies and Accounts, 
Navy Dept., Washington, D. C., for furnishing and delivering 
at Guantanamo Bay under Schedule 9709 miscellaneous quan- 
tity of saws, scrools, blades, turning chisels, gouges, parting 
tools and 1 combination wet and dry grinder. 


SOUTHERN STATES 


The Tilley-Reimann Iron Works will construct a new 
plant in Sistersville, W. Va. 


The Louisville & Nashville R.R., Louisville, Ky., contem- 
Plates the Saree mont of its shops at Mobile, Ala. Estimated 
cost, 400,000. '. H. Courtenay, Louisville, Ch. Engr. 


MIDDLE WEST 


The A. J. Miller Vehicle Body Co. is constructing a 2-story 
factory at Bellefontaine, Ohio. Noted May 4. 


The American Clay Machinery Co. plans to construct an ad- 
dition to its factory at Bucyrus, Ohio. 


Plans are being prepared for the construction of an addi- 
tion to the plant of the Berger spo nuta clung Co., manufac- 
turer of steel roofing, ceilings and metal fi ve devices, at 
Canton, Ohio. Estimated cost, $300,000. Noted Apr. 20. 


Hinderer Bros., manufacturer of steam and hot water 
uenters: plans to construct a factory on 22d St., N. W., Canton, 
oO. 


"The Timken Roller Bearing Co. has awarded the contract 
for the construction of a factory at Canton, Ohio. 


Pi 
The Cincinnati Iron and Steel Co. pane to construct addi- 
tions to its plant on Freeman Ave., Cincinnati, Ohio. 


Plans are being prepared for the construction of additions 
to the plant of the Cisco Machine Tool Co. at Cincinnati, Ohio. 


The F. H. Lawson Co. plans to construct a plant at Cincin- 
nati, Ohio, for the manufacture of automobile accessories, 
fenders and mufflers. 


The Atlas Car and Manufacturing Co. plans to construct 
a plant at Cleveland, Ohio. 


The Dayton Engineering Laboratories Co. plans to con- 
struct an addition to its plant on East lst St., Dayton, Ohio. 
a plant at Cleveland, Ohio. 


The Davies-Mitchell Engineering Co. 220 Union Bidg., 
Cleveland, Ohio, plans to construct a plant at Cleveland for 
the manufacture of automobile motors. 


The contract has been awarded for the construction of an 
adidtion to the plant of Joseph Dyson & Son Co., manufac- 
turer of machine forgings, 6125 St. Clair Ave., Cleveland, Ohlo. 


The Packard Cleveland Motor Co., 5206 Prospect Ave. 
Cleveland, Ohio, has awarded the contract for the construc- 


tion of an addition to its plant at Cleveland. Estimated cost. 
$100,000. Noted Apr. 6. . 


The contract has been awarded for the construction of an 
addition to the plant of the White Co., manufacturer of auto- 


mobiles, at St. Clair and 79th St., Cleveland, Ohio. Estimated 
cost, 45,000. 


The Columbus Malleable Iron Co. plans to construct a 1- 


story addition to its plant : ated 
cost, $60,000. p at Columbus, Ohio. Estim 


The Shaw Wire Fence Co. plans to construct a factory on 
Reynolds St., Columbus, Ohio. A. Kelly is Mer. 
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The Malm Machine Co. 
thio. A. Malm ta F’res 


The Ohio Steel Foundry has taken over the plant of the 
Pocy rus Steel (astin 7 en or at Lima, GOhiv, and plans to 
enlarge same Noted Peb = 3. 


The Nattonal Tube Co. plans to construct an addition to its 
piant at Lorain, (his. 


The Ohio Seamicas Tube Cu. plans to enlarge its plant at 


is equipping a plant at Dayton, 


sheiby, Crhio 

The Haughton Flevator and Ma-chine Co. plans to con- 
struct a factory Of Spencer St., Teledo, cohbe 

WW. Wainwriehbt & Son, maroifacturer of auto parta, 


plete to construct additions to ite plint at Connersville, Ind. 


The Newton K:-leay Blame and Harnesa Co plana to con- 
ta foundry asanadlitien te ite piant at Evaneville, Ind. 


The Haynes Stellite Co. contemplates constructing a plant 
at Romer, Ine 


ioe are being prepared for the construction of a factory 
at data efte, Ind feoer tthe Kase Machine Co 


The Inter-State Moter Co. plans to conatruct an addition 
to .te piant at Mamere. Ind 


Ho oS tarey arnold JON Kies k plan to construct a steel casting 
'@ near tacanacn Ave. bienten Plarteor, Mob 


port 
hee been granted a permit 


et: 


The Armier!- an Biapreen [ err for 
e ep @te yt noof al eft ory Rarage on 2eth St. Pdetrust, Much 


$a. » 5 
The Mauwe'l Motor Co plise te Improve ite plant at De- 


poetic. ated ecral, 


tre? Ne ‘ >. a tteate al ‘ oat. $. » sgapad 

The Mob ean Cooper and Eraes Co hae been xrarted n 
rere 8 foe the ce ometr ae fon of wo bomters faetury on Je Merson 
st. feet. ¢ SM. oh Rieti ated ce ot) Glen 

Trea Sbheentorn Cowlea Manufacturing Co, manufacturer 
Gob e yee eres Alties, te Conatructing a g-etory factury at De- 
bree ote) FONG ES 

The Tutner- Moore Manufacturing Co manufacturer of ma- 
ye oe t" ‘, ta > emwreedect f% « 8 otra & fee Ube ccommtr ae toon 
1?” . 


aoge Sofa te oe OM Ronets, Ave ane the Michigan 
Corp teal BOEt Jue terse Ate h 
Tee Sar ial MO ter 
a a < “ ete ‘ e fa 
Wane, Pretre e, NE. ’, 

Te Jira. aah NX 
ar i a en rc Oe or 
~ ‘ } a’ (ie at.) | a 


@ e 


Te Jer th Cachypetor © hee awarded the cortract: for 
Che veer etre oom af a fa for. cor boas mae bE Ne, Doe trast, Meh. 

Wook will soon be mtartedd com C2 e reese etre Son of a factory 
oy NO fo ge : MM he. f-.r fs [. Ce ec a Mfr ifartarre Co, 
han ta tye Of can ehafte and other  metor spec salts & 
Netedd Mas 25 

Piane are Dele g prepired for the pemeteys tion of a factory 
ams co ual We for the Bicvt tetetd fe Poaul.rae Vetion and 
Mae to | Pe ok) Oe I. Kurta ta Marr. 
' The BRpring eld Ae ‘al Bhenedy Co, Spring Med, Mac h. Noted 
vee in) 

PON Ban eputee sy FM optene te conetout a factocs at 
Pocernne VE OU: for th. tatofae ore Of autetabube Roce amore m 

Tre conmteqget bye bean awarded for tb. cooppae rep: Chee of a 
ny ef ry fv. cory we 2 . 5 re cal fi | a? tafe Ph. fur the 
AN vaeh- te Nee le, Blatior ated cecet, BP Gee cress Noted Apr. 2 
MOA Ha kel plane to coratry t a lo etors garage at 7227 
South Shore Ave, ¢hicawe, Til pletinnate dd comt, gas en 

HOR Jereen haw been wr ote dD mo pert for the coreatruc- 
oe af on Posts ry g ataye of eeewres Miolwnikes Ave, Chicane, 
Joc Bistitr ute dD ce wt, FlL5 bee 


e The Jones Fourcdrv and Mach ne Go North Ave and Noble 
Sih aii FO ee Re Cre PORRE. 6 Coe ae er Vy ee Shoe = 
ton of a fone. ard ne ate ge at Ploee Seuth KRoatber 


Nve ll (hh ages. blieticn ated | Pe Noted Jue 1. 


( Nielecn 
KRevlzte 


ecsa@t, 


l-etors sairanwe at 4329 


Slee covey 


ecoorratrus © oR 
boaturn ate of 


pione Qe 
Ch. BM. 


ANe é tert, cont, 
Work willl acon te aderted om the conatruction of an aiuto: 
ret te mers ce wt trem at Ob ere EY fer I. Fl Ptumacll, oo 
North Deatbornm Bt, @ hi wee bostaratedd ceat, $lenne, 


te conatenrt an nde 
lil bistimated coat, 


The 
‘Y Le BY 
| Po 


Durand Bteel 
to tte plant at 


| Ore Mer Ca piane 
@ tise KO Ife am tel a, 


The Geneva Foountry ia conatructing an addition to its 


foundry at taenesa, TL. 
Plane gre Decne prepared for the copetrnetion of mo. 
Mery founory at ockford, BM. for the Union Foundry and 


Machine Co 


The contract bia been awarded for the conatrie tan of 


Rit one tothe plant of the Fasrtianmia Mi cae Mba fae Ca ne 
Co, trom ta Las Cuter of Wiilecditeesea btacd ti.g i.e 8, at Jre deat, VW a8, 
Noted May J) mref 2% 

The RiGee File ard Treleg Cla will conmatrie t an an y4t- 
Hon te tte fartery at Green Bas, Was Fol. strautbel aa Peers. 
and Mur. 

The HMiewel Aotur Car Ce Place tes coral ryct B Z-atory. 
T2x316-ft addition to ite plant at Hartford, Wis 

The American Brees Co plana to exter at? enlarwe ite 
plant at Ke Pathan ane: Biatirated cont, $2 eer ted, J. Liebert 
Coe is Ch Baer. 


The Arrow Fuee and Manufacturing Co plane to construct 
@ factory at Milwaunce, Wis, HE OED Uilide cn de lorena. 


The contrict hia Deen aware del for the conetruction of a 
factory at Get Musas Ave, Moawaunce, Wis, for the Badwer 
Wire and Iron Werk-« 


Frank Motkern plare to 
Rarawe at Treowner Ave. and Pack ED, 
mated cust, ; A ee 


addition te fts 


ceomeatrru: & an 
Wis. Esti- 


A(i:lwatuKee, 
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ee cn Teck ane eke awarded for the constuction ofa l- 
n e-atory, x100-ft. garage and repair shop at Osceola, 
Wis, for E. A. Zorn. Noted June 4 S 


The contract has been awarded for the construction of a 


KaAraxe at Merritt St. and Jefferson Ave. Oshkosh, Wis., for 
the Thom Auto Co. Estimated cost, $45,000. Noted Mar. 23. 


The (sxaukee Henter Co. has awarded the contract for the 


construction of a plant at Saukville, Wis., for the manufacture 
of oll burners and stoves. Noted May 15. 


WEST OF THE MISSISSIPPI 


The Howard Auto Co., St. Joseph, Mo., recently incorpor- 
ated with 17.500 capital stock, by F. W. Howard and Davis I. 
ne A. A. Rullman, plans to establish a machine shop and 

rage. 


The O41 City Brass Works, Reaumont, Tex., will construct 
a brasa foundry and machine shop. 


The Madison Renal Estate and Investment Co. 201 Colo- 
rado National Rank Bldg. Denver, Colo. has awarded the 
contract for the construction of a 2-story garage. 


ProA Hartz, Windsor, Colo. plana to construct an addition 
to his xarage and machine ahop. 


WESTERN STATES 


and machine 
Estimated cost. 


Joshua Gree) 
shop at 6505 East 
} PAR 

The Columbia County Auto Co plana to construct @ garage 
at St. Helens, Ore. Estimated cost, $20,000, 

The contract has been awarded for the construction of a 
plant on Santa Fé Ave, Low Angeles, Callf.. for the American 
Can Co. Estimated cont, $100,000, Noted Sept. 30 and Feb. 24. 

A machine shop ts being constructed at 719 Enst ist St., 
Los Angeles, Calif. by S. DD. Sturgis. 

The John W Leavitt Co. plans to construct a 2-atory rein- 
foreed-concrete garaxe and auto sales building at K and 13th 
St, Sacramenta, Cah. Eatimated cost, 25,0000, 

heds will be received by Bureau of Supplies and Accounts, 


plena to construct a KArAKeE 
Pine St. Seattle, Wash. 


Navy foept Washington, ID. CC, for furnishing and delivering 
unter S hedule 9.706 at San Francisco, Calif. 1 used) steam 


road rodler. 


Hide will be received by Bureau of Supplies and Accounts, 


Nass feept. Washington, I. ¢, for furnishing and delivering 
nt San Franciace, Calif, under Bchedule ¥.709%, 1 16-tIn. univer- 
sal saw. 


The Schnell Estate plans to construct a l-atory reinforced- 
concrete garage at Sausalito, Calf. Estimated cost, $18,000 


CANADA 


The Canadian Tube and Tron Co, Ltd... 107 Hamilton St., 
Montreal Que, plans to construct an nddition to its plant at 
Montreal. 

The Rudkine Rrase and Tron Co., Peterborough, Ont., plans 
to Install new machinery in its foundry. 

The Port Hope Machine and File Works has taken over the 
Helos Foundry at Fort Hope, Ont., and will install machinery 


for recutting Ales. 
The Henfrew Electric Manufacturing Co, Ltd., _plans to 
conatruct an addition to its plant at Renfrew, Ont. Eatimated 


coat, $l on 

The Russell Motor Co, King and Duncan 8t., Toronto, Ont. 
plana to conatruct a factory at) Toronto, 

The Cannin Forge Co. | eae to construct an addition to its 
plant at Welland, Ont. Satimated cost, $50,000 


The Ruasell Motor Co. Weat Toronto, Ont.. recently pur- 
Farm. near Weaton, Ont... on 


chased 28 ncren of Trethewey 

which tt plans to construct a plant for the manufacture of 
ose tes and skates. Eatimated cust, §100,00. T. A. Russell is 
Pres. 


GENERAL MANUFACTURING 


WVEW ENGLAND STATES 


We have been informed that the Milford Manufacturing 
Co. Milford. No OBE. ja constructing: an addition to ite weave 
ahed at Milford and ia in the market for looms and winders. 
Noted May 1s F h P 

The contract has been awarded for the construction of an 
acne ty the factory of the Valley Woolen Mills at Leleester, 
Mauss 

he contract has been awarded for the construction of an 
shanan to the plant of the Hood Htubber Co. at Watertown, 
Mass Eetimated coat, $2 neo, Noted Feb. 16. 

The United Lace Werks plans to conatruct an addition to 

Ita plint on Wellington Ave. Cranston, BR. I. Estimated cost, 


} 

The Crown Manufacturing 
yarns, plans to construct’ an 
tucket. ROL | ee 

tide have been received for the conatruction of a 4-story, 
areal tt mill at Norwich, Conn. for the Winchester Woolen 


Co, 


The contract 
adedetion to the 
mantic, Conn. 


manufacturer of cotton 
its plant at Pawe 


Ca, 
addition to 


been awarded for the construction of an 


a American Thread Cu. at Willi- 


factory of the 


MIDDLE ATLANTIC STATES 


i t has been awarded for the construction 
nae Su ters for ¢itto Hisel, Inc., 121 Main St.. 


falo, N.Y Estimated cost, $80.09, 


of a 
Buf- 
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Plans prepared for altering factory at 147 Barbey St., New 
York, N. Y. (Borough of Brooklyn), for C. Smith, manufac- 
turer of boots and shoes. Estimated cost, $10,000. 

Plans have been preserved by William’ Higginson, Arch., 13 
Park Row, New York, N. 
construction of a 1- and 6-story reinforced-concrete factory 
building at North 11th and Berry St. (Borough of Brooklyn), 
for McKesson & Robbins, 91 Fulton St., Manhattan, manufac- 
turer of drugs. Estimated cost, 90,000. 


The McDermott Dairy Co., 91 Manhattan St., New York, 
N. Y. (Borough of Manhattan), has awarded the contract for 
the construction of a 2- and 4-story brick garage at 525-31 
West 38th St. 

The Degnon Realty and Terminal Improvement Co., Nott 
Ave., New York, N. ¥. (Borough of Queens), Tone Island 
-City), and 30 East 42d St., Manhattan, has awarded the con- 
tract for the construction of a l-story garage at Long Island 
City to be occupied by the New York Couch Bed Co., 418 West 
25th St., Manhattan. 

Plans have been prepared by William Higginson, Arch., 21 
Park Row, New York, N. Y. (Borough of Manhattan), for the 
construction of a 4-story, 100x230-ft. factory building at Ana- 
bel Ave. and Creek St., Long Island City, N. Y. (Borough of 
Queens), for the Degnon Realty and Improvement Co., 30 East 
42d St., Manhattan, to be leased by the Kindel Bed Co., Chi- 
cago, Ill. Estimated cost, $125,000. 


Bids are being. received by Charles Kiehm, Arch. and 
Ingr., Gardner ldg., Utlea, . Y., for 4-story, 50x137-ft. 
factory for Norwich Pharmacal Co., Norwich, N. Y. G L. 
Marsters and E. S. Easton Norwich, in charge. 


The chemical plant of Fries’ Bros. Chemical Co., Bloom- 
field, N. J., recently destroyed by fire, will be rebuilt. Esti- 
mated cost, $25,000. Noted May 25. 


The Eagle Printing Ink Co., 265 Gates Ave., Jersey City, 
N. J., has awarded the contract for the construction of a 
4-story factory. Estimated cost, $30,000. 


We have been informed that the Botany Worsted Mills, 
Passaic, N. J., does not plan to construct a plant at Walling- 
ton, N. J., as stated in our issue of May 285. 


The West New York Silk Mills, West New York, N. J., has 
awarded the contract for the construction of a 1-story brick 
addition to its silk mill in 23d St. Estimated cost, $15,000. 


The Chandler Oilcloth and Buckrum Co., 241 37th St., New. 
York, N. Y. (Borough of Brooklyn), has awarded the con- 
tract for improving several of the buildings of its plant at 
Yardville, N. J. 


The Crinoka Mills Co., Philadelphia, Penn., has awarded 
the contract for thc improvement of its plant. 


Tho contract has been awarded for the construction of a 
1-story addition to the machine shop of the Quaker City 
Rubber Co., 629 Market St., Philadelphia, Penn. 


Plans are being prepared by C. J. Young, Arch., 520 Wash- 
ington St., Reading, Penn., for a 2-story shoe factory for the 
Richland Enterprise Manufacturing Co., Richland, Penn. 
Estimated cost, 20,000. 


Bids will soon be received by E. Emmers & Co., Royers- 
ford, Penn., for the construction of a 3-story addition to its 
aniteine mill. J. V. Poley, C. E., 162 2d Ave., Royersford, 

rch. 


According to press reports the Curtis Bay Chemical Co.. 
Curtis Bay, Md., plans to construct several additions to its 
plant. Estimated cost, $1,500,000. 


SOUTHERN STATES 


The Lumberton Cotton Mills, Lumberton, N. C.. will con- 
struct an addition to its plant and Install new machinery. 


Plans are being considered by the North State Veneer Co., 
Statesville, N. C., for the construction of a plant at Camden, 
Ss. C. C. Stimpson and P. D. Kennedy, Prop. 


The plant of the Gulf Compress Co. 


New Decatur, Ala., 
recently destroyed by fire, will be rebulit. 


MIDDLE WEST 


The Double-Tire and Rubber Co., Akron, Ohio, plans to 
construct a factory at Barberton, Ohio. 


Plans are being prepared for the construction of a 6-story 
factory at Elyria, Ohio, for the Troxel Manufacturing Co., 
manufacturer of bicycle saddles and tool bags. 


Work has been started _on the construction of a factory 
at Brown Ave. and Dorr St., Toledo, Ohio, for the St. Clair 
ee ene Co., manufacturer of potash, lye and other 
chemicals. 


The Kelly Springfleld Tire Co., Akron, Ohio, has awarded 
the contract for the construction of additions to its plant at 
Wooster, Ohio. Noted May 25 


The W. W. Mooney Co., tanner, has been granted a permit 
for the construction of a 3-story addition to its plant on 5th 
St., Columbus, Ind. Estimated cost, $20,000. Noted Sept. 30. 


Y. (Borough of Manhattan), for the, 


The contract has been awarded for the construction of a 
factory at Rural and Roosevelt St., Indianapolis, Ind., for the 
aanue Air Products Co., New York, N. Y. Estimated cost, 

0,000. 

The Cadillac Chemical Co. will rebuild its plant at Cadillac, 
Mich., which was recently destroyed by fire with a loss of 
$50,000. Noted May 25 

The Rundell Bros. Produce Co. plans to rebuild its cold- 
storage and packing plant at Owosso, Mich. 

Bids have been received for the construction of an addi- 
tion to the tannery at Saginaw, Mich., for F. W. and F. 
Carlisle Co. Estimated cost, $15,000. 

The Independent Can Co., Kinzie and Wood St., Chicago, 
Ill, has awarded the contract for the construction of a 2- 
story, 25x115-ft. factory at 403 North Wood St., Chicago. 
Estimated cost, $20,000. Noted May 25. 

Straus & Schram, Inc., manufacturer of furniture, is con- 
structing an addition to its plant on 33rd St., Chicago, Ill. Es- 
timated cost, $100,000. F 

A 40x400-ft. addition is being built to the plant of the 
Mineral Point Zinc Co., Depue, Ill., to be used for the manu- 
facture of zinc oxide. Estimated cost, $200,000. 


The International Shoe Co. plans to construct a tannery at 
Hartford, Ill. (East Alton post office.) 

The Green Bay Packing Co., Green Bay, Wis., recently in- 
corporated with $200,000 capital stock, plans to construct a 
large packing and refrigerating plant. . C. Greliling is in- 
terested. 

The Rhinelander Paper Co., Rhinelander, Wis., contem- 
pintes expenditure of $100,000 for improving and extending 
ts plant. 

Plans are being prepared for the construction of addi- 
tions to the factory of the West Bend Woolen Mills at West 
pends tn Estimated cost, $40,000. John Geib, Mgr. Noted 

ar. . 


WEST OF THE MISSISSIPPI 


The Grimes Canning and Preserving Co., Des Moines, Iowa, 
is enlarging its plant. 

The Wolff Packing Co., Topeka, Kan., is enlarging its 
plant. Estimated cost, $50,000. 

Duncan, Young & Co., Inc., 50 Church St., New York, N. Y., 
are interested in a project to construct a shipbuilding plant 
at Beaumont, Tex. 

The Carthage Cotton Oil Co., Carthage, Tex., will construct 
a cotton-seed oil mill. Estimated cost, $20,000. 


The Rogers-Wade Furniture Co., Paris, Tex., is building an 
addition to its plant. 

The O’Brien Gin Co., Ardmore, Okla., recently incorporated 
by J. D. O’Brien, J. M. and C. C. Jones with $10,000 capital 
stock, plans.to equip a ginning plant. 

The Farmers Custom Gin Co., Vanoss, Okla., recently in- 
corporated by C. L. Brooks, G. L. prandndee and J. E. Kinsey, 
with $16,000 capital stock, plans to establish a ginning plant. 

The Cowgill Co., Craig, Colo., manufacturer of harnesses, 
will soon start work on the construction of a new factory. 
Estimated cost, $10,000. 


WESTERN STATES 


The Pacific Fruit Express Co. plans to rebuild its plant at 
Pocatello, Idaho, which was recently destroyed by fire with a 
loss of $10,000. 

The Glacier Fish Co. plans to construct a 100x200-ft. cold- 
storage plant at Tacoma, Wash. Estimated cost, $50,00. 

Fire, May 17 destroyed the plant of the Milton Ice and 
Cold Storage Co. at Milton, Ore. Loss, $20,000. 

The Hawley Pulp and Paper Co. plans to construct an ad- 
dition to its plant at Oregon City, Ore. 


Fletcher Linn and W. E. Flanders, Portland, Ore., has taken 
over the plant of the Union Furniture Manufacturing Co., at 
Portland, and will remodel and install new machinery. 

The Southern Reduction Co. plans to construct a packing 
plant at Beardsley and Crosby St., San Diego, Calif. D. C, 

rouch is Mgr. 


The San Joaquin Valley auger Co. plans to improve and 
evlarge its plant at Visalia, Calif. 


CANADA 


Plans are being prepared for the construction of an ad- 
dition to the plant of the American Pad and Textile Co., Queen 
St., Chatham, Ont. Estimated cost, $35,000. 


The Peerless Weaving and Belting Co., Ltd., has leased 
the factory of the Ludlam Ainslie Co., Arthur St., Hamilton, 
Ont., and will install new machinery. 


The Hall Glove Co., 215 Suydam Ave., Jersey City, N. J., 
contemplates constructing a factory at Simcoe, Ont. Esti- 
mated cost, $30,000. 
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FOR SHORT DELIVERY 


Lathes For Boring 
Heavy Shells 


36-inch Heavy Lathe with boring tailstock 


All Steel Gears through worm and worm wheel, giving a 
smooth motion for boring. By means of 


two levers four feeds can be obtained 
without changing any gcars. These levers 
are attached to the tailstock and hence are 
always in a convenient position. 


Lathes are equipped throughout with steel 
gears and are driven by 20-hp. motors. 
Rear end of spindle is provided with a spe- 
cial thrust bearing of heavy construction to 
take the cnd thrust due to boring large 


ae Supports for Work and 
Boring Tailstock Boring Ram 


A steadyrest is provided to support the 


The boring ram is forged stecl 6 inches shell or other work. There is also furnished 
square, and has a very long bearing in the a special rest to support the end of the 
tailstock. The ram feed is driven from boring ram. This rest moves along the bed 
the feed shaft, at the rear of the bed, with the ram as it feeds. 


Specifications, Delivery, Prices, etc., Promptly furnished on Request. 
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The New Technology 


EDITORIAL CORRESPONDENCE 


SYNOPSIS—The Massachusetts Institute of 
Technology celebrates its Golden Jubilee this 
week. Very fittingly this is also the occasion of 
the dedication of its magnificent new buildings, 
where the Institute and Harvard University will 
hereafter cooperate in the education of engineers. 
This article gives a general description of the 
grounds and buildings and of the ceremonies ac- 
companying their occupation. 


It is quite unlikely that there is devoted to edu- 
cational purposes any other group of buildings that com- 
bine greater advantages of situation and construction 
than are found in the new grounds and buildings of the 
Massachusetts In- 
stitute of Technol- 
ogy. In the midst 
of Greater Boston 
at an imposing 
place on_ the 
Charles River Es- 
planade the Insti- 
tute has secured 
the land and has 
erected the struc- 
ture shown on the 
following page. 
Incidentally it is 
of interest to men- 
tion that the de- 
sign, engineering 
and construction 
of these buildings 
have been in the 
hands of Technol- 
Ogy graduates. 
The method of 
planning for the 
new buildings fol- 
lowed an unusual 
course. Custom- 
arily when one 
Wishes to con- 
struct a building 
the architect is 
called in and all 
matters are put 
Into his control. Here the beginning was at the other 
end, and plans already: fairly well outlined were put into 
the architect’s hands to be developed in final detail. 

When the plot in Cambridge was purchased, President 
MacLaurin sent first to the heads of all the departments 
of Technology, asking each one to make plans for his 
department as if there were no other department in the 
Institute. The same procedure was requested of the 
Walker Memorial and Athletic Council, so that well- 
developed outlines were furnished by men who were them- 
selveg experts in planning, being the heads of civil and 
other engineering departments. When the ideas of these 
Principal men were developed to a degree, Dr. McLaurin 
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PLAN OF THE NEW MASSACHUSETTS INSTITUTE 
OF TECHNOLOGY Its 


called them together; then followed a codrdination of the 
different plannings. The result is now manifest in sub- 
stantial form, and the Massachusetts: Institute of Tech- 
nology is to move into a new home that from subfounda- 
tion to roof is especially suitable for the purpose for which 
it is intended. 

One of the items that was not overlooked was the 
question of distance to travel. This has impressed itself 
upon the minds of the students of the present Institute, 
where, with the several buildings on different streets and 
quite widely separated, the five-minute interval between 
lectures proves to be scant time in which to get from 
one detached laboratory to an equally detached drafting 
room. The consideration of allied courses was therefore 
made by the registrar, and those courses which were likely 
to be taken by the 
same student in 
his standard work, 
or the most pop- 
ular of the options, 
were placed in de- 
partments close 
together. In a 
group of buildings 
of which the axis 
is nearly one-half 
a mile in length, 
the importance of 
this arrangement 
will be appreci- 
ated. The educa- 
tional portion of 
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side of, the li- 
brary. The li- 
brary is the hub 
and predominat- 
ing feature of the 
construction, and 
great dome 
looks down on the 
court from a height of nearly 200 ft. This central court, 
which is open to the river frorit, expands when near the 
Esplanade into two large minor courts. These and other 
courts interior to the buildings insure the necessary light- 
ing of the rooms. These courts are flanked by the depart- 
ment buildings, and the latter are linked together so as 
to afford circulation under one roof throughout all por- 
tions of the structure. It will be unnecessary for the stu- 
dent to be out of doors in passing from one exercise to 
another, and he may thus avoid the necessity of a raincoat 
or an overcoat. The buildings receive light from both 
sides, and all of the drafting rooms are on the top floor, 
where there are skylights hidden by the parapets. 
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The fundamental principle of interior construction 
comprises a system of bays of uniform size, which may be 
compared to the sectional bookcase in the home library. 
The floors are hung on the walls entirely free of the 
partitions. Rooms can be made in any multiple of the 
unit by merely removing partitions; and since these do 
not support floors, the desired changes will be easy and 
inexpensive. Each department may thus have its rooms 
suited to its future needs instead of modifying its future 
needs to suit the limitations of its rooms. 

In addition to providing for this expansion of room 
space the plans also permit growth of the various build- 
ing sections or wings. There is a chance of enlarging the 
departments in future buildings, and the present con- 
structions afford the opportunity of erecting extensions 
or wings so that any department may expand into a 
building suited to its needs. These will be added usually 
either in one or two directions, but with some depart- 
ments three directions are possible. 

This planning is the result of careful consideration of 
the needs of the Institute by the various technical men at 
the head of the departments, in consultation with the 
architect. Unknown as they are today, the common needs 
of any department can be met without disarranging any 
of the other established departments. This provision 
for the future will assure to the departments about twice 
as much space as they receive now, when Technology has 
taken possession. 

The great court embraced by the wings opens upon the 
Charles River Esplanade, the boulevard established by 
the Metropolitan Park Commission. The frontage of the 
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Technology lot is 1,500 ft. along this, while the length 
along Massachusetts Ave. is nearly the same. Half of 
the property is to be devoted to the educational purposes, 
and the other half will be for social facilities, which the 
Institute has heretofore lacked. It is the intention to de- 
velop the Walker Memorial, an undergraduate club house, 
gymnasium, commons, a dormitory system and other stu- 
dent features. 

The view from the river shows strikingly the splendid 
proportions of the whole group. It is not possible to get 
the proper depth of the court from the illustration, but it 
must be remembered that the central dome of the library 
is about 600 ft. back from the Esplanade. 

Educators from all parts of the world will come to 
Boston this week for the dedicatory exercises of the 
new buildings and the celebration of the fiftieth an- 
niversary of the establishment of the Institute. 

An interesting spectacular feature of the exercises is 
the water festival of Monday, held in the Charles River 
Basin. The Institute will demonstrate to the citizens of 
Boston the adaptability of that body of water to aquatic 
sports. In addition to the masque and pageant held 
in the Court of Honor of the new buildings a spectacle 
of interest is the formal transfer of the archives of the 
Institute from the old buildings to the new site. A 
procession of the corporation and faculty of the Insti- 
tute will assemble at the Rogers Building and proceed 
to the basin. Here, after the fashion established long 
ago in the City of Venice, the officials of Technology 
will make their first formal entry into Cambridge 
over the waters of the basin in a Boston-built barge. 


FIG. 2. 


THE NEW BUILDINGS OF THE MASSACHUSETTS 
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This vessel is something new in American naval archi- 
tecture. The after-deck rises in tiers following the pat- 
tern of the ancient vessels, making an elevated quarter- 
deck for the highest officials. The rail is broken in 
places to form entrances to the vessel, and at these points 
are exquisite decorations. The hold above the lower deck 
is provided with openings through which the oarsmen 
propel the vessel on its way. Fifty Technology students 
have competed with their fellows for the honor of rowing 
this unique barge. 

Boston has wonderful opportunities in the Charles 
River Basin for the pleasure of its people, but these have 
thus far been practically neglected. This week, two 
torpedo boats and a submarine will be in the basin, and 
a race in pulling crews in boats from the warships sta- 
tioned in Boston will furnish excitement. The Tech- 
nology class crews are to have a race, and races of single 
shells and war canoes will round out the exposition of 
speed coming from the application of muscle. 

Following the exposition of muscle and what is some- 
times called the “ash breeze,” come examples of speed 
from the wind, as shown in races of yachts and sailing 
canoes. Yet another step forward, and speed from pow- 
er—mechanical power—is to be shown by fast motor 
boats in action, not only by what we usually understand 
by “motor boats,” but sea-sleds as well and a patrol 
squadron of five submarine chasers. 

Overhead, aéroplanes will perform various evolutions, 
and a most unusual and interesting demonstration of 
@ man-carrying kite will be made by Samuel F. Perkins, 
a Technology graduate, who has volunteered to show the 
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results of his studies and invention along these lines. 
The crowning attraction in the alumni proceedings is 
the pageant and masque. The court of the buildings 
furnishes a setting such as is seldom found within the 
limits of a great city. The buildings will be illuminated 
with the same degree of skill that characterized the light- 
ing of the San Francisco exposition, the electrical en- 
gineer who had charge of the latter being in charge of 
the illumination here. As the flotilla carrying the fac- 
ulty and honored guests and bearing the archives of 
the Institute azrives at the embankment, the signal will 
be given for the beginning of festivities. In the middle 
of the court is a space fitted with all the devices of a 
modern stage. Spotlights will illuminate special features, 
while flood lighting and vertical rays will give rise to 
interesting color effects. 

In this arena there will be delineated step by step man’s 
progress in conquering the forces of nature. The huge 
circle will be filled with thousands of elements—students 
and other participants—in chaos and confusion, a mag- 
nificent spectacle of uncodrdinated jostling forces. It 
will be a world without rule. Primordial man sees this 
world and thinks to conquer it. He is represented by a 
group of the huskiest of Technology students, selected 
with care because of their physical prowess, Again and 
again savage man enters the circle and again and again 
is flung out by the forces that do not know his bidding. 
Growing more and more intelligent and calling to his 
aid great principles working with Reason and Will and 
Skill—symbolical characters that come to his aid—he 
subdues chaos, ana urder and civilization are established. 
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Grinding Reamers for Steel 


By J. B. McurpHy 


The drawing shows a method that we have tried out 
during the past two years with very good results in 
grinding machine reamers. All angles given in the draw- 
ing are correct; and if reamers are treated as shown and 
described, a true, glass-smooth hole will result. Either 
lard oil or cutting compound may be used as a lubricant, 
or coolant. Some of these angles for machine reamers are 
a departure from general usage ; but the grinding methods 
given have been very thoroughly tried out and found 
highly satisfactory. 

Reamers as they leave the factory are certainly not 
always ground in the most satisfactory manner. To meet 
the high-speed heavy-production requirements of the day, 
certain qualities are required, as follows: 

First, the reamer must be of exactly the correct shape ; 
and by “exactly” I mean as nearly correct in fluting and 
dimensioning as mechanical skill can accomplish. If the 
blades are just a little “under” the center, several results 
will be very likely to occur. This, in effect, would produce 
a top rake, giving a thinner cutting edge, which would 
not “hold up” in service. 

Again, the edge at the cutting corner F, made by the 
45-deg. chamfer, will wear away very rapidly, necessitat- 
ing frequent regrinding and so shortening the life of the 
reamer. When the corner becomes dull, the reamer will 
begin to pick up metal and cause a rough hole. Further 
than this, an undue strain is imposed upon the lands, 
and thev are quickly worn away, spoiling the reamer, 
unless it is ground down for a smaller size. Besides all 
this, the reamer is apt to “bite” and cause breakage of the 
reamer or twisting off of the tang. 

A great deal of reamer breakage can be traced to 
ignorant, or careless, grinding of the face of the blades by 
hand, to save the time or trouble required to set up a 
machine to grind the reamer on the 45-deg. chamfer B, 
as it should be ground. If the faces of the blades are 
ground with a “backward” rake, as for brass, etc., you 
have a scraping cut right from the start; and the faults 
from grinding a rake on the blades occur much sooner 
and in an aggravated degree. 

The subject of proportion needs no comment—that is 
the business of the manufacturer, and here we are to deal 
with the problem of putting the reamer in the best pos- 
sible condition for use, to the exclusion of everything else. 

Second in consideration, but not in importance, is the 
cutting edge FE, which must be well cleared, yet well sup- 
ported, so that it may produce the greatest possible num- 
ber of holes before being returned to the toolroom for 
regrinding. Experience teaches me that this cannot be 
accomplished by one grinding cut. Two cuts are impera- 
tive if the cutting edge is to possess the combined qualities 
of strength and endurance in the highest degree. 

Consider the illustration for a moment. A reamer is 
placed on centers in the tool grinder and indexed by 
means of a tooth rest or spring; the machine is set to 45 
deg. and, say, 7; in. below the center of the machine 
spindle for a 5-in. grinding wheel and almost any size of 
reamer up to 13% in. A cut is taken at KF, turning the 
reamer by hand. This setting will give slightly more 
than 2 deg. for the cutting edge—an angle that a long 
experience has taught me to be correct. After this the 
grinder table is dropped 14 in. farther, making a total 
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for the cutting point of yy in. below the center of the 
grinder spindle. A backing-off cut is taken, as at D. 
The backing-off angle will be approximately 5 deg., or 
3 deg. more than the cutting edge. And this angle is also 
correct if we are to have long service and high production, 
although some may dispute the efficiency of both angles. 
A backing-off angle (, of 15 deg., like a cutting edge of 
5 to 7 deg., is far too great for present working conditions. 
A 5-deg. angle for the cutting edge gives too sharp an 
edge to last long, and a backing-off angle of 12 to 15 deg. 
does not give the cutting edge sufficient support. The 
backing-off should come to within about x in. of the cut- 
ting edge as at G. For convenience, however, the angles 
given are variable, to a reasonable extent. All angles may 
be up to 1 deg. greater than herein given, but never less. 
The machine setting suggested will answer for reamers 
34-in. to 13% in. inclusive. For setting other sizes see 
“American Machinist Grinding Book,” Table 33. This 
table is for milling cutters, but it also forms the best 
working base from which to calculate the machine set- 
tings for reamers. The angles given for the cutting edge 
of milling cutters form the best backing-off angle for 
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reamers while the cutting edge may be 40 per cent. of this 
angle. These recommendations consider end-cutting 
reamers only; hand reamers deserve special consideration. 

The reamer must also be “dead round” on the 45-deg. 
chamfer, or we will have trouble of another kind. This 
matter is something that has been grossly neglected. No 
reamer can cut more nearly true than it is itself. If, 
therefore, the reamer is hurriedly, or carelessly, ground, it 
is evident that, owing to wear of the grinding wheel, the 
eut on the first blade will be heavier and will remove 
more stock than in grinding the last blade, bringing the 
reamer “out of round” on the chamfer. 

Consequently the outline on the chamfer, or cutting, 
end resembles an ellipse. A reamer so ground will cut 
large in direct proportion to the error in roundness. I find 
that a reamer cutting large for this reason produces a 
ragged, or scored, hole and that the hole cannot be round. 
The only remedy is the hand reamer, and even this may 
not bring the hole true, but merely minimize the evil. 

The effect on the reamer is still more serious. The cut- 
ting corners of some of the blades are dulled to an exces- 
sive degree, causing undue wear on the lands of these 
blades, not only spoiling the reamer, but also helping 
along the work of producing ragged, elliptical holes 
instead of smooth and round ones. 

There is one more essential—the sharp corner, as at F. 
It is produced at the junction of the sharpening and 
backing-off cuts—not the cutting corner, but the one just 
back of the cutting corner. This should be “broken” by 
hand, with an oil stone. It takes but a moment and will 
greatly improve the quality of the work. 

I expect disagreement about the grinding angles given, 
but they have all been thoroughly tried out for upward of 
two years, operating at very high speed on steel forgings 
of varying density. 
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Screw Threads in Small Shops 


By Joun H. Van DEVENTER 


SYNOPSIS—Every shop has much to do with 
screw threads, especially in their broadest appli- 
catton as means for holding machine parts to- 
gether. Many shops lose money through not being 
“on to the curves” of the simple but sometimes 
aggravating machine elements. This article deals 
with various methods of screw cutting applicable 
to small shops. 
a 
When you buy a suit of clothes, you do not give @ 
thought to the unseen thread that holds the pieces of 
cloth together. But let this unseen thread fail to do its 
duty in some important seam, and it becomes to you 
momentarily the most important thing in the world! 
There is a close analogy between threads and threads, 
as applied in the textile and mechanical fields. Both of 
them hold things together, both have been given the same 


rey 
oS cs, 
é 
é , * 
Ps , 


FIG. 1. CUTTING ONE SIDE OF THE THREAD SPACE IS 
BETTER THAN CUTTING BOTH 


hame; and take either away from its field of application 
and you put civilization back many centuries. 

History does not give us a description of the man who 
first cut a screw thread, so we are at a loss to know 
whether this thread was cut to the United States stand- 
ard, the sharp V-standard, the Whitworth standard, the 
British Association standard, the French metric standard, 
the International standard, the Lowenherz standard, the 
acme standard, the Cadillac standard, the square stand- 
ard, the Briggs pipe standard, the British pipe standard, 
the hose standard, the British standard fine screw, the 
Society of Automobile Engineers standard, the American 
Society of Mechanical Engineers machine-screw standard, 
the old standard of machine screws, the gas-fixture stand- 
ard or the Cycle Engineers standard. 

Being a pioneer has its advantages, one of them being 
that you do not have such a conglomeration of established 
standards to worry about and choose from. To think of 
the brain energy that has followed the convolutions of all 
of these different standard screw threads makes one as 
dizzy as Mark Twain’s “drop of whisky running down a 
corkscrew.” Picture to yourself the numerous conclaves 
of the wise men of all the nations necessary to establish 
such an unholy medley of standards, the fuming and 
fussing and evaporation of brain vapor that were required 
to invent, establish and sort these 57 varieties! National 
societies have sat in discussion upon it, universities have 
deliberated upon it, corporations have investigated it, and 
In fact, taken all-in-all, this simple mechanical element 
has had almost as much public discussion as any of the 
‘big” issues of the day. 

The regrettable thing about it is that with all this 
thought, talk and action, while we have standards giving 
the dimensions, angles and proportions of screw threads, 
with a few exceptions we have not yet had laid down what 


is more important for the shopman—the limits defining 
these standards. One of the notable exceptions to this is 
the A. S. M. E. standard for machine screws, which has 
been adopted by all tap and die makers. 

While there are so many standards to choose from, the 
small-shop man need not be in a dilemma about which 
one to take. Outside of repair jobs, which call for special 
threads, nine-tenths of his work is or should be restricted 
to the U. S. standard, and the other one-tenth which will 
call for a finer pitch, should be divided between the A. 8. 
M. E. standard for machine screws for diameters under 
Y in. and the 8. A. E. standard for the fine-pitch threads 
between 14 and 1 in. There is no excuse for making 
special taps in the small shop, and the policy of sticking 
to these established standards will save money. 

Do not attempt to hog repair business by using a special 
thread standard of your own, for nothing makes the user 
of a machine more angry than to find that some screw 
that has been lost or broken is a special one and must be 
replaced at the factory. You may lose a cent or two of 
profit by not having the repair order come to you, but you 
are likely to lose the customer’s business if you adopt such 
a smal] and mean policy. And by all means steer clear 
of the V-thread. It is not as strong as the U. S. standard 
and is more easily damaged on account of its sharp edges. 
When the V-thread and the U. S. standard get together in 
a shop, trouble begins, especially when one tries to use a 
V-standard screw in connection with a U. S. standard 
nut. Nothing but main strength and the compressibility 
of metal save the day under such circumstances ! 

Before speaking of the accuracy and errors of screws, it 
is well to distinguish between the two main purposes for 


FIG. 2. RIGGING UP TO CUT A “QUICK” LEAD IN THE 
LATHE 


which they are used: One class must be very accurate 
indeed, this comprising the lead screws, dividing screws 
and the like, which may be classed as “precision” screws. 
The broader application as fastenings, comprising bolts, 
studs, nuts, machine screws and the like, while they do 
not require the extreme precision of these former screws, 
must still be held to certain dimensions in order to reduce 
the shop owner’s expense and the shop assembler’s pro- 
fanity, when it comes to putting things together. 
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In screw fastenings, errors of lead such as are ordi- 
narily found in commercial taps and dies are not import- 
ant, since the thickness of the tapped piece into which 
the screw is entered is ordinarily not greater than the 
diameter of the screw itself. There is small need to 
worry about slight errors of lead on this class of work, 
especially if the shop owner gives his taps and dies an 
accurate inspection after receiving them. 

A great deal of tap wear and breakage can be eliminated 
from both small and large shops by the use of better judg- 
ment in the selection of tap-drill sizes. Size for size as 
compared with other tools the tap does a lot of work. The 
length of cutting edge in contact with the work in any 
tap is considerable. It is yanked through metal by main 
strength or driven through by an unfeeling machine, and 
in either case the cutting edges suffer accordingly, espe- 
cially if the tap drill is small. In most places where screw 
threads are used for fastening pieces together the maxi- 
mum strength of the thread is not required. It is merely 
a. case of holding one piece of metal to another, and the 
strain which tends to separate them is not enough to 
stress the screw to anywhere near its safe limit. 

Yet under these conditions you will find no distinction 
made in the shop as to the size of the tap drill used. In 
many such cases a drill is selected that is even smaller 
than the root diameter of the thread, which means that 
the tap must do the work of a reamer as well as its own. 
It has been shown that if the threads in a nut are made 
but 50 per cent. of the full depth of the standard thread, 
they are as strong as the bolt! 


TABLE OF TAP-DRILL SIZES, U.S.S. 
(For thread depths equal to 50, 75 and 90 per cent. of full 
thread) 


Tap Drill Tap Drill Tap Drill 
No. of for 50 per for 75 per for 90 per 
Diameter Threads Cent. Depth Cent. Depth Cent. Depth 
ee ree 20 1/99 a No. 11¢ ( 
fs 18 $" or, ae Det 
dia ater er erece a ee 16 Q* (21/44) B/ig N*(e 
iy Barat aieaet eiesecnice 14 B i/o 3 / a T? (7/0 
sicehaneeRoseratar ant 13 gs a / Z* (33/32) 
eoeseeoseevans 12 a 81/4 5/39 
Oe Se ee eee te oe 11 f° 17/39 33 /e4 
pie whe Owe ees ee 11 19/3 BT / a 
baba toes aanlecors 10 " 41/4 56 
} Daa a kt hn oe 10 23/39 48 / 64 
eeaeweeevreeveae 9 Bl /ag 49 / 64 
th, Bedale estes 9 53/04 13/16 
oe acts cease o Rada 8 59/54 % /e 
1 y ee eae ee 8 83/4 5/16 Be / a 
pS ee ee ee 7 11/3 S/o 91 /¢4 
iff enh ee Sea vi 13/39 13/4 11/64 
1 Oi lane 7 15/s3 1"/a4 15/6 
Be, ergata a Wh eas q 1'/sa 127 /o4 9 / a4 
MG a va eiwe ws 6 117 /e 17/39 18/16 
Te. cg an ees 125/46, 111/55 15/16 
ea 5 1 % 17/16 113)%, 
TM ees eied-e eis 5 1 1°/; 33 / a4 
Vy ie baeseues 5 1 1/16 141 /6, 
) ei ee eee 4% 15 /e, 1/9 147/64 
Secie atee drill; if not available, use size given in paren- 


Carcniiiasie drill; if not available, use size given in 

The relation between tap-drill size and the elbow grease 
required to drive a tap is not realized until you have 
pulled a 214-in. tap through 3 or 4 in. of steel. I had this 
experience during the early days of ap;renticeship at a 
Middle Western tool works. The job was given to the 
newest apprentice, with the idea that while he and the 
shop helper were pulling their lungs out at opposite ends 
of a double-end tap wrench he would absorb the first prin- 
ciples of machine-tool building, which in those days was 
more sweat than science. Fortunately the pipe shop was 
not far removed, and more fortunately there was plenty 
of room al] around the casting which was to be tapped, so 
that, before long, science came to the aid with two 14-ft. 


lengths of 114-in. pipe that reduced the pull and increased 
the walk. 
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But even so it was a slow walk, for the tap had been 
preceded by a drill that was scarcely larger than the root 
diameter of the threads and it took close to a day and a 
half to finish what might have been accomplished in an 
hour or two at most with equally good results, had the 
hole been drilled somewhat larger. Nothing on earth 
could have stripped those threads, I am sure, even had 
they been half-threads only, for that steel was the toughest 
material that ever escaped from a steel-foundry scrap 
heap! 

The table of tap-drill sizes given here will enable the 
small-shop man to use judgment and save his taps. In no 
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FIG. 3. MILLING THREADS WITH A SINGLE CUTTER 
AND WITH MULTIPLE CUTTERS 


case should he use a tap drill smaller than 90 per cent. of 
the depth of the thread, such as is given in the third 
column. For machine tapping, a 75 per cent. depth is 
ample; and in fact if the hole is made smaller, tap 
breakage will be a considerable item. For ordinary screw 
fastenings where no great strain or pressure is brought 
against the parts, 50 per cent. of depth will answer the 
purpose except in cast iron. The speed of tapping 1s 
largely influenced by the selection of the tap-drill size and 
increases much faster than the percentage of full thread 
depth decreases. 

_Hand tapping should be looked upon as a very expen- 
sive way to do the work; in fact, it should be regarded as 
similar to the crude method of ratcheting a hole instead of 
machine drilling it. Even when a close fit is desired, the 
holes should first be machine tapped with an undersized 
tap and then retapped to size by hand. Retapping with 
a sizing tap is the only way in which a large number of 
tapped holes can be kept to a close standard of size, as has 
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been discovered by those who have had experience in 
chell work. This is a natural thing to expect, as the shop- 
man would scarcely think of using any other form tool 
but a tap for both roughing and finishing cuts, with the 
expectation of holding size. There is no reason why this 
cutting tool should be an exception to the rule, and shop- 
men are rapidly finding that it is not. 

The only machine tapper available in small shops is 
quite likely to be the drilling machine. Even if this is not 
fitted with reversing gears, a tapping chuck can be 
obtained that is automatic in its action and that will start 
to back the tap as soon as the feed lever is raised. These 
tapping chucks are not only reliable, but are time savers, 
and no small shop can afford to be without one. When the 
work runs in large quantities of one or two tap sizes, it is 
time to consider a tapping machine. Some of these are 
very simple in construction, and in fact one of the most 
convenient I ever saw was "4 
a home-made affair in 7 
which a horizontal spindle 
was controlled by two fric- 
tion gears, the tap going 
into the work when the 
operator pushed the piece 
against it and backing 
out with a fast reverse 
Motion when he started to \ 
pull. A contrivance of \& 
this kind will tap an al- 
most incredible number of 
holes without getting stiff 
in the joints, which is more 
than can be said for the 
average vise hand. Proba- 
bly 90 per cent. of the 
screws used in the small 
shops are die cut. Like all 
female threads, those in 
dies are infernally hard 
to measure. 
of the die is the work that 
it does; and its offspring 
being all of the male gender, one can readily measure 
and inspect them. 

All threads come originally from the King of Machines, 
the engine lathe. One of the best kinks in cutting threads 
on a lathe with a single tool is that attributed to Professor 
Sweet, in which the compound rest is swiveled 30 deg., 
80 that instead of feeding directly into the work and cut- 
ting on both sides of the thread the tool has a one-sided 
cut, as shown in Fig. 1. This scheme prevents torn 
threads and is not as widely used as it should be. 


pain i 


The best test Fig. 4. THREADING WITH A 


LEADER ON THE DRILL- 
ING MACHINE 


ScREW CUTTING ON THE LATHE 


While the lathe has the ability to develop a thread 
through its lead screw by means of a single-pointed tool, 
it is not by any means restricted to such high-grade but 
expensive kind of work. It will carry either a tap or a 
die and thus transform itself without protest into a tap- 
ping machine or a bolt cutter. And speaking of bolt cut- 
ters, some very pretty screw threads are produced on these 
machines, which are sometimes considered to be crude. 
Their work is not by any means restricted to threading 


tough bolts, however, and they can be applied for short 


feed screws such as are used in blacksmith drills and the 
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like, where the exact lead need not be held to close limits. 
A bolt cutter will produce Just as finely finished threads 
a8 a screw machine, for in both cases the quality of the 
work and the lead depend upon the die, the machine 
simply being the means of making things go around and 
Important mainly for driving power. 

When the small-shop man gets up to leads of 11% in. 
or over, he begins to have trouble with the feed works of 
his lathe. Such leads are not common on screw threads 
pure and simple, but are not infrequent on its close 
cousin, the worm, and on some multi-thread screws. In 
such cases change gears can be saved from breaking and 
the job may be made easier by rigging up as shown in 
Fig. 2, on the principle that there is always less strain 
involved in slowing down than in speeding up. 


AccurATE SCREWS ON THE THREAD MILLER 


Since the advent of the thread miller, the lathe with its 
single-point tool is not the only machine which can pro- 
A positive lead is used in this 
milling process, the accuracy of the product, as far as lead 
is concerned, depending upon the accuracy of the miller 
lead screw, just as it does on the lead screw in lathe work. 
The thread miller has another advantage in being a semi- 
automatic machine and thus slicing off a large portion of 
the labor required to cut a screw. While a specialized 
machine of this type is possibly outside the range of 
most small shops, adaptations of the milling process are 
not. Some of these are shown in Fig. 3. 

At A is an attachment rigged up on a plain miller of 
the knee and column type. The cutter is a plain grooved 
cutter and has no lead. The length of the cutter is equal 
to the length of the thread desired on the work, which 
is held in a fixture having a master screw of thé same 
pitch as the cutter. One rotation of the work mills the 
entire length of thread and does it in about one-tenth the 
time that is required by any other method. This is a 
scheme that has been largely applied to milling internal 
threads in the base recesses of high-explosive shells where 
there is not room enough for a tap to clear, the recess 
at the bottom of the thread being just about equal to the 
width of one thread. This is shown at B in Fig. 3. 


MILLING THREADS WITH A SINGLE CUTTER 


It is not necessary to mill threads with a multiple 
cutter, for they can be handled as shown at C, in which 
a cutter is used having the form of a single tooth space. 
The work is held and moved as in the previous case. This 
is the principle employed in thread milling, except that 
the cutter is moved instead of the work. A more accurate 
thread can be produced by a single cutter than by a mul- 
tiple cutter, owing to the changes in form and pitch which 
the latter undergoes in hardening. Any one of these three 
schemes may come in handy in a small shop when there 
is a quantity of work to be done at low cost and yet at 
a profit. 

Even the vertical drilling machine may be made to cut 
a thread with positive lead and a single-pointed tool if it 
is rigged up as shown in Fig. 4. There are some jobs too 
large to be swung on a lathe, which may be handled this 
way to advantage, although to be sure it is a slow and 
clumsy way to do the work. Sometimes slow ways are the 
only ways, however, and this kink should be stored away 
in the small-shop man’s mind for use on an occasion of 
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Latch Ring 


By RoBert MAWSON 


SYNOPSIS—Tools for machining a latch ring for 
hosiery machines. They employ a large plug in a 
previously bored hole as locating means. 
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TOOLS FOR MAKING A LATCH RING 


FIGS. 2 AND 2-A 


Operation—Milling fork end of latch ring, Fig. 1. The 
casting is located on a 33\-in. plug that fits into the hole 
bored in a previous operation. An open-end clamp is then 
tightened down on the casting by a nut. 

Surface Machined—Inner surface at fork end, using an S- 
in. by %-in. milling cutter operating at 200 r.p.m. 


FIGS. 3 AND 3-A 
Operation—Milling pads at back end of latch ring, Fig. 
1. The casting. on a 33!-in. plug, is tightened by a nut. 
Surface Machined—End of back end, using two 3%-In. 
by %-in. milling cutters operating at 200 r.p.m. 
FIGS. 4 AND 4-A 
Operation—Milling front end of latch ring, Fig. 1. The 
casting is placed on a 3j}-in. plug and located in contact with 
an adjustable screw. The washer is tightened by a setscrew. 
Surface Machined—Tongue at the front end, using two 
straddle mills 3 in. by % in., operating at 140 r.p.m. 
FIGS. 5 AND 5-A 
Operation—Milling outer surface at back end of latch 
ring, Fig. 1. The casting is placed on a 33j-in. plug and lo- 
cated by a swing clamp that fits over the milled tongue. 


The firm of Scott & Williams, Inc., Laconia, N. H., 
manufactures a large variety of hosiery machines. From 
their practice the various tools used in machining a latch 
ring have been selected as the subject for this article. 
The piece itself is illustrated in Fig. 1 on page 1021. 


FIG.5 


FIG.8 
WITH WORK SHOWN IN POSITION 


Surface Machined—The fork end of the casting, using 4 
milling cutter 4 in. by | in. wide, operating at 140 r.p.m. 


FIGS. 6 AND 6-A 

Operation—Drilling and reaming latch ring, Fig. 1. The 
casting is placed on a plug fitting into the large center-bored 
hole and located by a steel tongue in the machined fork. 

Holes Machined—One /y-in. and one No. 6 drilled, one No. 
19 and two No. 28 drilled, one 4/,4-in. drilled, two %-in. spot- 
drilled and reamed, three No. 33 drilled, four No. 20 drilled, 
one %-in. spot-drilled and reamed and one No. 31 drilled. 


FIGS. 7 AND 7-A 
Operation—Milling surface on latch ring, Fig. 1. The cast- 
ing is placed on a plug and located by a pin in the milled 
surface at the fork. It is then held by the open-sided clamp. 
Surface Machined—Notch on edge of casting, using a 5-in. 
diameter by 32]-in. wide cutter operating at 160 r.p.m. 


FIGS. 8 AND 8-A 
Operation—Last milling on latch ring, Fig. 1. The casting 
is located by a %-in. pin in the reamed hole at the fork. 
The tongue is set in a groove and held down with a clamp. 
Surface Machined—The pads on the face of the casting. 
using a 1-in. end mill operating at 200 r.p.m. 
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Length Overall, 98° 
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DETAILS OF TOOLS USED IN MANUFACTURING A LATCH RING 
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The Purchasing Agent as a 
Safety Valve 
By H. W. WoLFr 


The mere fact of being a successful buyer on market 
values, without a working knowledge of the materials 
bought, makes a purchasing agent nil in value to any 
company. If the agent is furnished with a requisition 
for 5,000 ft. of brass rod and is supposed to buy it at 
the lowest possible price, he would be an expense to any 
company at $10 a week. Any intelligent clerk could 
perform the work. 

The real purchasing agent has been referred to as a 
safety valve. To explain the connection, we will sup- 


pose that a requisition for 5,000 ft. of brass rod is turned. 


over to a purchasing agent who is following the safety- 
valve rule and observe how he handles it. 

First, he would want to know how many feet of this 
size were in stock and how many feet were actually re- 
quired for orders on hand. If he found that with stock 
on hand only 3,000 ft. was actually required, he would 
want a good reason furnished before making the over- 
investment. 

Second, he would want a sample or print of the part 
for which the rod is ordered. If he found it was, say, 
l-in. square stock, that a binding-post screw was being 
made from it—a square head on a No. 10-32 screw— 
and that about two-thirds of it was waste, he would want 
to know why a pressed or brazed head would not answer. 
Further, he would want to know the previous manu- 
facturing cost or estimated cost, if a new part. This 
he would check against the purchase of finished screws; 
and if it was found that purchase was cheaper than 
manufacture, finished screws would be ordered. 


Rea, Points IN PURCHASING 


It is better to let a machine stand idle and figure 6 
per cent. loss on machine investment than delude your- 
self with the idea of keeping it running or have a mis- 
taken opinion, due to company pride, that your output 
is better than that of the specialist in screws—or any 
other article—and lose double or triple your 6 per cent. 
in higher shop cost. 

On a requisition for brass castings the purchasing agent 
would raise the same question of stock on hand and ac- 
tual requirements. Many a growing concern has lost its 
ability to pay dividends through excessive stock invest- 
ment. The surplus stock of materials too often becomes 
obsolete before sale and is sacrificed at a “junk” price. 

Further, on this casting proposition the agent would 
want to know why a die casting could not be used, elim- 
inating machine work. If this was not practical, then 
he would question the use of extruded metal to size, 
ready for machining, thereby eliminating the work of pre- 
paring the castings, etc., as extruded metal can be pur- 
chased at approximately the same price as good castings. 
However, if nothing but a casting was practical, he would 
investigate the pattern, secure a price on castings from 
the pattern as it stood, then put the proposition to a 
foundry to make a price on it mounted, two on a board, 
or split the pattern on a board for machine molding. 
This change would double or triple the production and 
automatically reduce the purchase price. 

This method of pattern investigation would be fol- 
lowed on gray iron, malleable and steel castings as well. 
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Foundries have been known to take work at a pound 
price from the pattern furnished and then make dupli- 
cate patterns or equip them for machines at their own 
expense and make the equivalent of double the price. So 
with every requisition received, careful analysis would 
be made. 

Like a safety valve requiring careful adjustment, the 
purchasing agent would adjust himself to the working 
out of reductions in quantities and changes in methods 
and designs. If he could not accomplish these results 
without friction, the ultimate savings would be minimized _ 
by antagonism of the different units in the organization. 

He could not go or send to the stock or order depart- 
ments and say, “Reduce your requisition from 5,000 ft. 
to 3,000 ft.,” for immediately they would feel that their 
work, experience and efforts were being criticized. He 
could not go or send to the engineering department and 
make a summary request to change the plans of a screw 
to show a swaged or brazed head without that depart- 
ment’s rightly feeling that its engineering experience 
was being questioned. 


DIPLOMACY IN CHANGING REQUISITIONS 


He could, however, go to the order or stock department 
and talk stock and values to them. He could point out 
that the additional 3,000 ft. of brass would cost approxi- 
mately $500 without the lost interest that would accumu- 
late and that for the ultimate good and success of the 
company a working capital in cash was as important as 
a large stock. The money to pay dividends would keep 
the invested capital interested and ready to supply add- 
tional money for growth and expansion. Realizing that 
the saving of lost interest on excessive stock investments 
would show a larger percentage of earnings and that 
their future depended on net earnings more than volume 
of business or stock, the stock keepers would soon begin 
to read their requisitions and orders differently. They 
would not say: “Well, order a gross of files; we'll use 
them up.” Instead, they would figure out that a gross 
of files meant so many dollars and that a quarter of a 
gross would stock up for at least three months. They 
would learn to look at their stock as a bank looks at its 
deposits and not figure it simply in drills or in gallons 
of oil. 


PossIBLE NATURE OF THE AGENT’S SUGGESTIONS 


The purchasing agent could go to the enginecring de- 
partment and ask—not give orders or suggestions—if 
the use of brazed or forged heads had ever been considered, 
point out the advantage and cost reduction, show how 
designs affect the manufacturing cost and that reduc- 
tion in cost through less expensive designs, equally good 
as far as service and requirements are concerned, means 
profit to the company and to the department. It would 
soon be understood that it was not a question of a little 
screw costing only 2c., but a question of dollars in pur- 
chasing and manufacture, and that the little screw at 2c. 
reduced to 1c. would mean $100 saving on every $10,000. 

If the engineers, as naturally they might do, questioned 
the screw, die casting or whatever it might be, then the 
agent would have to take up with the engineers the ques- 
tion of reliable concerns who would recommend and guar- 
antee certain articles as well as agree to furnish them. 
The engineering department would soon learn to be on 
its “mettle” and that the best engineering talent in the 
country was competing with it. 
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Making Piston Rings With Grinders 
for the Major Operations 


By ETHAN VIALL 


SYNOPSIS—The piston rings here described are 
made from indwvidual castings and not cut from 
pot forms, as 1s commonly done. Except for a 
metallic gap-guard or saddle, the rings closely re- 
semble the familiar type of concentric ring. A 
feature of the manufacturing process 1s that 
grinders are used for all the major machining 
operations 


In making piston rings from pot castings, flaws, por- 
ous spots or widely varying grades of iron frequently 
develop, causing breakage or dead, unresponsive rings. 


FIG. 1. SAMPLES OF BURD TYPE PISTON RINGS 


The rings made are of the concentric type, with a 
pressed-metal gap-guard or saddle that effectually seals 
the slit, yet allows all the expansion or springiness needed 
in the ring itself. This will be understood by reference 
to Fig. 1, where three of the rings are shown; also to 
Fig. 2, where one is shown in detail. The rings are 


FIG. 2. DETAILS OF A BURD PISTON RING 


practically solid, as the objectionable gap is sealed by 
the saddle. The rings are made in every size called for 
by the various makers of automobile or other engines. 
Special testing devices are also used to insure the users’ 


FIG. 3. SNAGGING INSIDE OF RINGS. PRODUCTION: 
2,600 PER MAN PER 10-HOUR DAY 


Individually cast rings, when properly finished, eliminate 
many of the difficulties encountered in the use of the 
other type. The Burd FLligh Compression Ring Co., 
Rockford, Ill, makes all its piston rings from individual 
castings. These are so handled as to leave the harder 
skin on the inside of the rings, insuring resiliency and 
life without the use of objectionable alloys. A special mix- 
ture of gray iron finished hy grinding on the outside gives 
a glass-like smoothness when fitted to the walls of the 
cylinder, 


FIG. 4. ROUGHING OFF SIDES OF RINGS. PRODUCTION: 
6,000 PER DAY 


receiving rings of the radial tension which they may 
specify. ae 
The first operation on an individual ring is to grind 
the inside, as shown in Fig. 3. This is really a snagging 
process, and merely removes small lumps or projections 
and smooths up the inside without removing the skin 
to any extent. The workman simply holds a ring in his 
fingers and gives it a rotary motion over the grinding 
wheel. The wheels are hooded and connected to the 
exhaust system so as to effectually carry off all dust. 
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ion i indi i t he skin of the casting to any extent, 
t s the rough-grinding of the sides. does not cut under the skin 
ara ied a spring holder, as shown in Fig. but merely removes objectionable lumps. A bunch of 


4. and then thrust in between the wheels of a Gardner the rough rings is shown at the right in Fig. 6, and at 
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FIG. 6. SAMPLES OF ROUGH AND ROUGH-GROUND RINGS. FIG. 8. TYPE OF WORK RACK USED, FIG. 9, RETAINING 
SLEEVE AND MANDREL BRACKET 


double-disk grinder. This roughs them down to about 
0.010 in. of finished size. Outside snagging is the next 
operation. In this they are held between two flanged 
holders, as shown in Fig. 5, and revolved against the 
grinding wheel. This operation, like the inside one, 


the left is a bunch after being ground as just described. 
It must be understood that while only individual 
operations are illustrated, numerous machines are em- 
ployed on each step, both for the same and for different 
sizes. One of the slitting machines is shown in Fig. 7. 
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The ring to be slit is held on an angled plate by means 
of hooked clamps operated by an eccentric lever from 


underneath. Two milling saws are used on the arbor 


FIG. 10. ROUGH-GRINDING OUTSIDE DIAMETER, 


PRODUCTION: 3,000 PER DAY 
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After being slit the rings are compressed and placed 
in retaining sleeves, as shown in Fig. 9. The sleeves full 
of rings are slipped down over flanged mandrels and 
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BROACHING SADDLE SLOT. PRODUCTION: 
2,800 PER DAY 


FIG. 11. 


FIG. 12. STRADDLE-MILLING FOR SADDLE. PRODUCTION: 


ONE OPERATOR, TWO MACHINES, 1,500 PER DAY 


FIG. 13. 


ROUGH AND MILLED SADDLES 


and feeding is done by hand, using the ball crank on 
the table feed screw. As the rings are slit they are 
Placed on racks like the one shown in Fig. 8. These are 
used throughout the shop and are very convenient. They 
may be revolved or rolled from one machine to another 
With little trouble and no danger of losing their load. 


MILLING BACKS OF SADDLES. PRODUCTION: 
SIX IN JIG, 1,000 PER DAY 


FIG. 14. 


clamped for grinding in the usual way. The mandrel 
is held in a special fixture while being loaded, and after 
the sleeve and removable flange with the locking nut 
have been put in place, the steadyarm is swung over, 
to support the end of the mandrel while the nut is tight- 
ened. The arm is then swung out of the way, the sleeve 
loosened and removed and the loaded mandrel placed 
in a grinder as shown in Fig. 10. Plenty of water is 
poured over the work while grinding to prevent warping 
or distortion. 

After being rough circle ground, as just described, the 
rings go to punch presses, where the slot for the cross- 
piece of the saddle is broached out. One of the presses 
is shown in Fig. 11. The ring is compressed so that 
the two ends are in contact, and then it is placed in 
the holder shown on the press platen. The broach is 
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held in the ram of the press and the slot is finished at 


one stroke. 
Next the ends of.the ring are straddle-milled for the 
This is done as shown in Fig. 12. 


sides of the saddle. 


MILLING RADIUS ON SADDLES. PRODUCTION: 
1,500 PER DAY 


FIG. 15. 


FIG. 16. BURRING 


FIG. 18. FINISH-GRINDING SIDES. PRODUCTION: 


TWO OPERATORS, 1,200 EACH 


The ring is compressed into a recess turned in an angle 
plate and then clamped in with a strap clamp as shown. 
The two cutters are then fed across. 

The s: SSC 
Poe ae are made of pressed metal, and are re- 
CeLV ge P 7 a4 ; " 

ved as shown at the left in Fig. 13. The “backs” 
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are first milled as shown by the third one from the left, 
and then the radius is milled as shown at the extreme 
right. The milling of the backs is done as shown in 
Fig. 14. The rough saddles are set into the jig and 
are located by means of the setting gage A, which is laid 
over the corner of the jig, and the ends of the saddles 
butted against it. After being located the clamp bolt 
is tightened and the gang mill run across. 

The radial milling is done as shown in Fig. 15. This 
is a continuous operation, as the holder revolves all the 
time. The operator removes the milled saddle as it 
comes up and clamps in another between the split flanges 
of the holder. 

Numerous burring operations are interspersed at vari- 
ous places between grinding or machining operations. 
Fig. 16 shows a group of girls busy burring saddles after 
the milling operations. Fig. 17 shows a boy burring 
and assembling rings and saddles. Large numbers of 
both girls and boys are employed for the burring opera- 
tions at various stages. After the rings have been burred 
and assembled, they are placed on magnetic chucks and 
the sides ground to size as shown in Fig. 18. The op- 
erators on this operation work in pairs. The first oper- 
ator grinds one side and passes the ring to the second 


FIG. 19. FINAL INSPECTING, IN WHICH MICROMETERS 


ARE USED TO INSURE ACCURACY 


operator, who grinds the other side and finishes it to 
size. 

After the sides have been finish-ground, the rings are 
again placed in retaining sleeves and put on mandrels. 
They are then finish-ground to size on the outside diam- 
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eter, the saddles of course being in place as they were 
when the sides were ground. This grinding is practi- 
cally the same as that for the rough circle grinding, so 
is not illustrated. 

While several inspections have taken place during the 
progress of the rings through the shop, a final accurate 
inspection is given them by a group of special inspectors, 
as shown in Fig. 19. Micrometers are used, and the 


FIG. 21. TRADE-MARK STAMP 


limits are very close. Many users specify just what 
radial wall pressure must be given by the rings they buy. 
To give them just what is called for, a special testing 
device is used. This is shown in Fig. 20. The ring 
to be tested is placed against the holder, with the slit 
to the left. The foot treadle is then pressed, bringing 
the upper plunger down on the ring. It is pressed 
down until the test indicator shows it to be the cor- 
rect diameter, and then the radial pressure is read from 
the scale below. 

Small drop hammers like the one shown in Fig. 21 are 
used to stamp the trade mark on the sides of the rings. 
As a foot treadle under the bench is pressed down, 
the hammer head is raised until the dog slips out of 
the slot, when the hammer drops onto the ring below. 
As the treadle is released, the end comes down so that 
the dog or latch again engages the slotted piece on top 
of the hammer. 

4 
Sammy’s Shop--TimeKeeping 
for the Foreman 
By W. OssorNneE 

Fred W. Taylor started at the bottom of the ladder 
and reached the top. In doing this he did for the 
World a wonderful work that might be compared in 
ae ways with the work done by scientists in other 
Ines, 

Lately we find on the market some gages that are 
known as Swedish gages. The workmanship on them 
astonishes mechanics. 

Doctor Brashear does work that is recognized by the 
great societies of the world as of value in the advance- 
ment of human knowledge. 
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The child and the youth and the man are advised and 
urged to climb the ladder to the heights, but the fact 
remains that but few men are able to do the wonderful 
things. 

Some practical fellow tried to analyze genius, and he 
said that “it is the capacity to take infinite pains.” 

An old joke told on a man who had struck oil and had 
sent a thick-headed boy to school was that when the 


FIG. 20. DEVICE FOR TESTING RADIAL WALL PRESSURE 


boy had not made progress and the man was informed 
that the boy lacked “capacity” the rich man said, “Buy 
some for him.” Old as this joke is, it always gets a 
laugh. 

A friend who had dropped in was doing some “kick- 
ing” about the working of the latest cost-keeping system 
in his shop. He was general foreman. 

“The job cost too much, all right. I am not denying 
that. The cost is away up, and that is wrong. But 
what are you going to do about it when it is not found 
out until it is all over but the funeral? Starting at 
the total and hunting back for the cost of the thing in 
detail, we found some steel priced wrong by a clerk, 
and we found too much time charged in by a man who 
has since quit. Sammy, it is lucky for you that you have 
a small shop that does not have to have much system. 
You can carry it all in your head, or most of it, anyway,” 
he added, as he saw Sammy shake his head. 

“If you had been able to get your people to look 
at the principle of the thing right, you should not have 
had so much trouble,” said Sammy. 

“What is the use of saying anything about principles ?” 
asked the friend. “I have read articles written by Emer- 
son and by Taylor and by Gantt and by Gilbreth and by 
Church and by others too numerous to mention, and 
they all seem all right when I am reading them; but 
when I try to get our principles and apply them to my 
own job, where am I? And when I look around and see 
the mess that a lot of folks make of it in trying to apply 
them, I feel sure that a lot of other fellows are in the 


same kind of a fix.” . 
“Why don’t you get up a system of your own that will 
just suit yourself?” Sammy asked in a way that carried 


doubt as to the answer. 
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“For at least two very good reasons: In the first 
place, my job is getting out the work; and in the sec- 
ond place, what is the use of another system gotten 
out by another man who does not know the principles 
on which he is trying to build? Now, honestly, Sammy, 
can you tell me the principles on which you run your 
own little private system ?” queried the friend, as he set- 
tled back in his chair and looked at Sammy as though 
he knew he had asked a question that could only be 
answered in the negative. | 


PRINCIPLES ON WHiIcH Sammy WorKS 


“The principles on which we work are very simple, 
or at least they seem so to us. Right at the start we 
recognize that we are dealing with a lot of things that 
vary all of the time and that we cannot get figures that 
are accurate in the same way that accounting figures 
are accurate. 

“One of the principles of scientific investigation is 
to make a change on only one element at a time, if it 
is possible, and to keep all of the other elements the 
same. While you cannot do that if you call the com- 
plete job the thing under investigation, you can do it 
if you cut the jobs into small enough pieces and call 
each piece a thing under investigation. 

“The machine-shop foreman knows that if the time 
that it takes to do a certain piece has not changed and 
that the wage that is paid the man is not changed, then 
the cost, as far as his share in it goes, has not changed. 

“As I see it from the shop side of it, if you subdivide 
your jobs into operations and watch each operation so 
that the time on it does not increase, without any elab- 
oration you know that the time on the completed ma- 
chine has not increased. If the time on some operation 
does change, then the time on the completed machine 
changes; and by paying attention to those changes it is 
readily seen which way it has changed and how much. 

“Just think of the position of your superintendent, 
or general foreman, or production boss, or whatever you 
may call the man who is held responsible for getting out 
the work in your shop. You put him into a shop with 
a lot of tools and a lot of men and give him a lot of 
material and supplies. He is not responsible for the 
shop’s being built and filled as it is and very often is 
not given authority to rearrange the machines in the 
shop. The class of men that he has to use and the 
wages which they receive are often beyond his control. 
The material is not bought by him. In all fairness, how 
much should he be held responsible for? While the 
powers given to such men differ in different shops, yet 
as a general proposition all that he has it in his power to 
do is to have the operations performed on the machines 
best suited for them, by the men at hand who are best 
qualified to do the operations and in a time that is rea- 
sonable.” 


AN EXPERIENCE WITH SHoP BURDEN 


“I wish that you would come over to our shops and 
convert our cost department to that view. I was up 
on the carpet some time ago because some of the work 
was costing too much. The shop was running on short 
time. I had a chance to look after tnings closer than 
if we had been crowded with work and could not be- 
lieve that I had been at fault. After they named pieces 
that they said cost more than they used to, I hunted 
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things up and found that we were doing better on them 
than the average, but that it was the burden that had 
made the difference.” The friend wiped the sweat from 
his face and continued. “How was I responsible for 
that burden and why, when they thought that something 
was wrong, did they jump onto me instead of onto some 
other one?” 

“Don’t you understand?” asked Sammy, laughing at 
his friend’s earnestness. “You were there where you 
could be jumped on, and it seemed safer to Jump on you 
than on anyone else in sight, and it must be admitted 
that as a general thing it would appear that, as being 
the man who got out the work, you were the only one 
that there was to jump on. You see, this subject has 
not received scientific investigation like some other sub- 
jects. 

“As long as people think that their methods are right, 
they do not know that there is anything to investigate. 
Just the same, my friend, I believe that many a good 
shopman has lost out on cost-keeping evidence that put 
the blame where it did not belong. Dig right down to 
the bottom of these bonus systems and you find that 
the man has to get the work done in a time. The cost 
keeper should be able to show the shop from the time side 
in every system, and the shop be judged by that only, 
and after that the-other things should be put on one 
by one and the rest of the organization judged.” 

“You want to look out a little, Sammy,” said the 
visitor, as he started out. “You belong in some of the 
other places too. You may dodge a little trouble in the 
shop and get a lot more in the office. Mind about the 
fellow who said something about leaving familiar troubles 
for a lot that we can’t size up until after we are in 
them.” 
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V-BlockK for Magnetic Chuck 
By J. C. Stuart 
A very handy V-block to be used with the magnetic 


chuck on the surface grinder is shown herewith. Its 
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V-BLOCK FOR THE MAGNETIC CHUCK 


usefulness on round work is readily seen. The block is 
ground ‘all over after assembling. 
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Making 1-Lb. Cartridge Cases--II 


By Ropert Mawson 


SYNOPSIS—In this article are described the re- 
maining tools and operations used tn manufactur- 
ing the 1-lb. cartridge case. The illustrations 
gwe details of the punches, dies and other tools. 
Rates of production are also included. A novel 
method of packing ts shown—a seamless casket 
that not only keeps the cases air-tight, thus pre- 
venting tarnish, but is also a conventent method 
of shipping. 


After the cases have been trimmed to the 51,-in. 
length overall, they are washed in a tank containing 
“Carlsrhue” compound which has been heated to 210 deg. 
F. They are left in the liquid for about 1 min., after- 
ward being rinsed in hot water, then in cold water. For 
the heading operation the shells are transferred to the 
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OPERATION 17: HEADING 


FIG. 46. 
Machine Used—Bliss 12-in. stroke press. 
Production—400 per hour. 
References—Figs, 45 and 47. 


machine seen in Fig. 45. The case is placed in the 
die A, and the bunter B is put on top of the shell. The 
punch C is then forced down onto the case and, pushing 
it down, forms the head. One of the shells before head- 
ing is illustrated at D, and after heading at E. The 


——ees 


*Previous installment appeared on page 987. 


Copyright, 
1916, Hill Publishing Co. 


operation is shown in diagrammatical form in Fig. 46. 
Details of the punch, die, bolster, bunter and knock- 
out for the heading operation are given in Fig. 47. 
The cases are washed in “Carlsrhue” compound, rinsed 
in hot water and afterward in cold water to remove the 
grease, as previously described. The cases are then an- 
nealed at the open end by dipping in saltpeter heated 
to about 760 deg. F., in which they remain for 2 min. 


fi “ | 
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Knock Out 


FIG. 47. DETAILS OF PUNCH, DIE, BOLSTER, BUNTER 
AND KNOCK-OUT FOR HEADING OPERATION 


TAPERING THE SHELL 


FIG. 48. 


The next operation is tapering, which is performed with 
the tools seen in Fig. 48. The case is slid into the 
die at A and the bunter B placed on the head. The 
punch C is fed down by the machine, and the case is 
forced into the die. As the die is made with a tapered 
surface, a similar contour is produced on the case. One 
of the shells before tapering is shown at D, and one 
after at E. The operation is given in diagrammatical 
form in Fig. 49. Details of the punch,. bunter, die, 
bolster and knock-out for the tapering operation are 
shown in Fig. 50. a 

The shell is then taken to the small turret lathe, I ig. 
51, the flange faced and turned to size and the primer 
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hole roughed out. For this operation the shell is pushed 
into the chuck, being located against a stop surface. 
The handle A is pulled over. This operates the chuck, 
gripping it and holding the case so that it is revolved 
by the lathe. The tool B in the turret is pushed up by 
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FIG. 51. MACHINING THE FLANGE 
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FIG. 49. OPERATION 19: TAPERING 


Machine Used—Ferracute 20-in. stroke press. 
Production—400 per hour. 
References—Figs. 48 and 50. 
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FIG. 52. OPERATION 20: MACHINING FLANGE 


Machine Used—Dreses & Windsor turret lathe. 
Production—100 per hour. 
References—Figs. 51 and 53. 
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FIG. 53. TOOL SET-UP FOR MACHINING FLANGE 
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FIG. 60. DETAILS OF PUNCH, BUNTER, DIE, BOLSTER 
AND KNOCK-OUT FOR TAPERING OPERATION 


the handle C, and the primer hole is rough-drilled and 
counterbored. The tool D machines the inside of the 
flange and its diameter to size. 

The front post EF carries two tools, one machining the 
outside surface of the flange and the other forming the 
radius in the flange. The tool posts are operated with 
the handle F. Stops are used on the turret slide and 
both tool posts, so that the correct dimensions may be Pe ne cen Eo eee 


obtained. The machining operation is shown in diagram- an arbor A and, the table being raised to a stop, the 
matical form in Fig. 52. Details of the tools for the revolving tool B machines the case to length. It is held 
operation are given in Fig. 53. by the operator with the wooden clamp (. The machin- 


The case is transferred to the drilling machine, Fig. ing operation is illustrated in diagrammatical form in 
54, and machined to length. The shell is placed on Fig. 55. 
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FIG. 55. OPERATION 21: MACHINING TO LENGTH 


Machine Used—Pratt & Whitney drilling machine. 
Production—200 per hour. 
References—Figs. 64, 56 and 57. 


FIG. 56. DETAILS OF CLAMP ANI) HOLDING FIXTURE 
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FIG. 57. 


CUTTER FOR FINISHING SHELL 


_ Details of the clamp and holding fixture are given 
In Fig. 56, and the cutter in Fig. 57 is used for the 
machining operation. The inside of the primer hole is 
burred, as shown in diagrammatical form in Fig. 58. 
For this operation the case is held in a similar manner 
to that described for the preceding operation. The fix- 
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ture and wooden clamp, Fig. 56, and the cutter, Fig. 59, 
do the machining. 

The next operation—reaming the primer hole and 
forming the recess—is performed on the machine seen 
in Fig. 60. The shell is held on an arbor, as at A. The 
handle B enables the operator to hold and guide the case 
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FIGS. 58 AND 59. OPERATION 22: BURRING 


Machine Used—Pratt & Whitney drilling machine. 
Production—300 per hour. : 
References—Figs. 56 and 59. 


OPERATION 23: FINISH MACHINING PRIMER 
HOLE AND RECESS 
Machine Used—Pratt & Whitney drilling machine. 


Production—200 per hour. 
References—Figs. 60 and 62. 


FIG. 61. 


under the tools. The primer hole is reamed and coun- 
terbored with the combination. The operation is shown. 
in diagrammatical form in Fig. 61. 

The combination tool and holding fixture for the ma- 
chining is illustrated in Fig. 62. The cases are then 
conveyed to the inspection department for the final ex- 
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amination. A view of the inspection bench is given in 
Fig. 63. The various gages used are shown in detail 
in Fig. 64. 

After the final inspection the cases that have been 
passed are stamped with the foot-operated press seen in 
Fig. 65. The case is placed on an arbor resting on a 
steel base, with the head carrying the stamp 4 raised. 
The operator removes his foot from the rope that holds 
up the trip, which then descends, The stamp thus marks 
the end of the cartridge case as desired. 

The operation is shown in diagrammatical form in 
Fig. 66. The cartridge cases are washed to remove the 
grease and afterward packed ready for shipment. A novel 
method of shipping the cartridge cases is employed at 
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this factory. The firm was originally in the business 
of manufacturing seamless steel caskets. These are now 
being used for the finished cartridge cases. 

Each casket will hold 516 cases, which are placed in 
two trays. Attached to each tray .is a board properly 
spaced to keep the cartridge cases from moving. The 
advantage of this method of packing is the ease with 


FIG. 63. INSPECTION BENCH 
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FIG. 64. 


GAGES FOR TESTING CARTRIDGE CASE 
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OPERATION 26: STAMPING 


FIG. 66. 


Machine Used—Foot-controlled press. 
Special Tools—Arbor and steel stamp. 
Production—600 per hour. 
Reference—Fig. 65. 
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which the cases may be placed in the tray. Further, by 
removing the trays individually and turning them over, 
the cases will drop ont straight and in a convenient 
position for forcing the steel projectile in position. An- 
other advantage is that the shipper can readily see when 
the correct number has been put in, without the neces- 
sity of calculation. 

One of these caskets is illustrated in Fig. 67 with 
the upper tray removed, so that the method of packing 
may be easily observed. 
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PacKing Box for Shells 


Packing boxes for shells have been made in almost 
every conceivable manner. Taking the 3-in. shell as an 
example, the practice of various manufacturers has been 
to place anywhere from four to twelve shells in a case, 
The way in which the boxes are made shows a similar 
baht some being quite flimsy and others rather elab- 
orate. 

The International Steam Pump Co., Jeanesville Iron 
Works Plant, Hazleton, Penn., made an extensive study 
of the question, and the details of the type which it finally 
adopted are shown in Fig. 2. It will be seen that the 


FIG. 1. BOX PACKED WITH SHELLS 


box holds eight shells. The approximate weight of the 


loaded box is 129 Ib. 
The boxes are marked consecutively, and a record is 


kept so that the actual number of shells exported in each 
case is known. The specifications for these packing boxes 


are as follows: 

Box to be made of yellow-pine boxing lumber, free from 
knots and well seasoned; grids of white pine; battens and 
handle strips of yellow-pine. Sides, bottom, cover and ends 
to be preferably of single pieces; but, if not, material is to be 
tongued and grooved. Sides and ends to be jointed and 
battens to be worked over the joint at each corner. Battens 
to extend from bottom of box to top of cover, as shown, the 
upper and lower ends to be beveled to prevent splintering. 
Strips to be worked in between the battens to facilitate han- 
dling, as shown. 

External dimensions of box over battens: Length, 10% in.; 
breadth, 10% in.; height (including cover), 11% in. Sides, tap 
2nds and bottom to be of 1% in. thickness net; to be surfaced 
yn both sides. Internal dimensions of box: Length, 16% in.; 
breadth, 8% in.; depth, 95 in. 

Wood screws to be used in assembling bottom, sides and 
ends, as shown. In case bottom, side or end pieces are made 
of more than one piece, at least two wood screws shall be 
used at each end. All wood screws to be well countersunk; 
battens and handle strips to be securely nailed to box. No 
nall heads to enter box; or, if so, must be clinched flush with 
inner surface. 

Grids: Two in number for each box, assembled as shown, 
and strips nailed together at each intersection, as shown. 
Nails to pass through both strips with ends clinched. The 
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FIG. 2. 


lower grid to be placed in bottom of box, as shown by dotted 
line, and nailed in place. The upper grid to rest on strips 
%&x% in., marked to ends of box inside, as shown. Lower 
edge of these strips to be 54% in. above bottom of box. To hold 
the upper grid securely in place, strips will be nailed to under 
side of cover, as shown by dotted lines on cover plan. Length 
of strips, 8% in.; width, 4% in.; depth, 27, in. 

Cover: The cover will be secured to box by 10 wood screws 
No. 14, spaced as shown. Then wood screws will be well 
countersunk. Two of these screws, shown on cover plan, will 
be countersunk somewhat more than % in.; and above their 
heads will be worked a cylindrical countersink at least % in. 
deep and of a diameter of % in., to hold wax for the inspec- 
tion stamp. On the cover will be stamped, pressed or sten- 
ciled the letter in black. 

Bottom: The bottom is to be fastened to box in the same 
manner as the cover; heads of wood screws to be well coun- 
tersunk. Sides and ends of the box will be fastened together 
with wood screws—heads countersunk—at least four screws 
to a joint. In cases where sides or end consist of more than 


one piece there shall be at least two wood screws at each 
end of each individual piece. 


It will be seen from the detail that the shell rests 
in a grid at the bottom and in another which is attached 
to the cover. By this means the shells are held rigidly 
apart, preventing injury. A view of a box packed with 
shells, ready for screwing down the cover preparatory to 
“AIDEN is shown in Fig. 1. In this illustration may 
'e seen the construction of the box and also the design 
of the grids on the cover. 

LBrittleness of Annealed Copper was made the subject of 
«i paper at the annual convention of the American Electro- 
chemical Society. The conclusion was drawn that. brittle- 
ness of copper developed during heating in the process of 
manufacture and frequently ascribed to “burning” is in real- 
ity a deoxidation. With ordinary commercial copper, seri- 


ous brittleness begins to appear at 400 deg. C. in dry hydro- 
gen, at 600 deg. C. In wet hydrogen. 
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DETAILS OF PACKING BOX FOR SHELLS 


Light-Saving Window Blind 
By J. H. 


What is more annoying to anyone working in an office 
than to have the sun beating directly on one while at. 
work? Of course, to pull down the blind is the remedy, 
but good strong light is shut off before relief is ex- 
perienced. The window blind shown in the accompany- 
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LIGHT-SAVING WINDOW 
BLIND 


ing illustration was made to overcome this defect and has 
proved to be a success. 

It will be seen that the blind is of a narrow type, 
14 in. wide, guided by the small wires A and B and 
pulled up or down by an endless cord C. 
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The Factory Transportation of 
Product and Materials’ 


By W. Rocxwoop Conover} 


SYNOPSIS—The transportation of materials 
around a factory is a considerable item of expense. 
The author takes up the narrow-gage railroad, 
team, electric truck, elevating shop truck and me- 
chanical conveyor, showing where each should be 
used and giving unit operating costs in some cases. 
Se 

Transportation about large manufacturing plants con- 
stitutes an important item of expense. The old method of 
handling materials between shops by team and wagon 
is recognized as both slow and costly. Quick delivery of 
castings from foundry to machine shop, as well as the 
prompt unloading of incoming freight and its distribution 
to the various shops or departments, requires organization 
along systematic lines. Of equal importance are the rapid 
transfer of parts of apparatus on which labor is performed 
in more than one shop and the delivery of the finished 
product to the shipper. 

The location of receiving and shipping departments as 
nearly central as possible reduces time and distance to the 
lowest practicable limit. A considerable percentage of 
bulky incoming goods, such as heavy castings and car lots 
of one kind of material, will of necessity and for economi- 
cal reasons be unloaded at the platforms of the shops where 
they are to be used; but a large portion of the freight 
received at many manufacturing plants reaches the receiv- 
ing building or central storehouse for tallying, storing and 
convenience of distribution. 

The best results are uniformly obtained where the move- 
ment of materials is organized under the supervision of a 
superintendent or manager of transportation, whose func- 
tion is to see to the prompt transfer of materials and shift- 
ing of trains in all parts of the plant. He should provide 
for the shifting of trains at the central receiving depart- 
ment so that the interval of delay is as short as possible. 
Under normal conditions the time required to make a 
shift should not exceed an average of 15 to 30 min. This 
1s most important, as any delay at this point not only hin- 
ders the distribution of material to the shops, but also 
involves loss of time by the unloading gang. 

The handling of broad-gage cars at the shipping depart- 
ment, and also of broad- and narrow-gage cars at the doors 
of shops or at platforms, so that materials or finished 
apparatus may be moved with facility and without delay, 
is equally important. The placing of cars at or within 
shops in large industrial plants is often a serious prob- 
lem. Several departments frequently require cars for 
loading apparatus at the same time ; and as often happens, 
the necessity for moving the material may be equally, or 
nearly equally, important in each case. Often the track- 
age at these shops is already occupied with cars containing 
Incoming materials. Prompt action and judgment on the 
part of the superintendent of transportation are required 
to handle all these situations, which are constantly com- 
ing up, to the satisfaction of those who arc being served. 
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It is necessary that the department foremen give their 
cooperation and direct the loading and unloading by the 
floor-labor gangs within their shops so that the work is 
accomplished in the shortest time practicable. Demurrage 
charges, which in many instances are unavoidable, are 
frequently the result of a lack of interest and attention 
on the part of those who should hold themselves responsi- 
ble. In plants covering a large acreage, with numerous 
buildings, a division of the work into sections will render 
collection and distribution of materials much simpler, 
and the rapid movement of supplies will be greatly facili- 
tated. 

It is also advisable to provide some form of signal 
at the front of each shop to indicate to the train crews 
that service is desired in the hauling of either loaded or 
empty cars. The superintendent’s office should be con- 
nected by telephone with all shops and departments, in 
order to afford quick notice of service required and also 
to provide for prompt action and remedy in the case of 
complaints or delays. 

Careful attention should be given to the transfer of raw 
materials between the central receiving building and the 
various shops, as well as to the transfer of partly finished 
goods between departments, in order to avoid the delay 
and loss resulting from the delivery to wrong points of 
parts required for immediate production. This detail 
in frequent instances is of serious moment. In the hurry 
of business such materials may be thoughtlessly taken 
into stock, and only after long search and expenditure of 
time and labor are they located and returned to the proper 
department. The foremen in charge of the several depart- 
ments should instruct each of their assistants to report 
immediately any articles received for which they have not 
already in possession the proper shop orders. 


Movine MATERIALS BY Narrow-GacGE Car SYSTEM 


The narrow-gage car system in general affords a rapid 
and sa‘isfactory method of transportation about large 
plants for all classes of material, where the tonnage of indi- 
vidual pieces of apparatus or packages falls within appro- 
priate limits. The adaptability of this system to short 
curves and narrow avenues, as well as to entering shops, 
renders it practicable and possible to reach nearly all 
points of the plant. It hardly need be stated that the elec- 
tric-operated system is more practical than the steam 
operated and far more economical than the old method of 
transferring materials by team. 

The cost per ton-movement, or per ton-haul, under 
the electrically operated system should not exceed 41%c. 
This cost should include the wages of the crews ( motormen 
and helpers), cost of electric power for operating, repairs 
to motors or locomotives and cars, the necessary motor and 
car supplies, such as oils, etc., as well as the maintenance 
of tracks and overhead equipment. Among these items 
will necessarily also be included a charge for depreciation 
and also a fair proportion of the expense of superinten- 
dence of transportation. It does not include the time of 
loading and unloading cars, which labor is separate from 
transportation and is usually performed by the crane oper- 
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ators and followers, the freight handlers in the receiving 
and shipping departments and by the floor-labor gangs of 
the several shops. 

In certain lines of manufacture a large percentage of 
the material moved by the narrow-gage system will be 
heavy castings or packages of large size, which will be 
handled by crane operators and followers. The time occu- 
pied in loading and unloading this class of goods will be 
relatively less per ton than for lighter articles and smaller 
packages, which are loaded and unloaded by hand. It may 
be assumed therefore that the expense of handling will 
under normal conditions average approximately 214c. per 
ton. The cost of this part of the labor should not exceed 
this figure, and the total expense of transportation, includ- 
ing loading and unloading, will therefore be Yc. per ton- 
haul under this system. 

The average load per car for each haul should be be- 
tween 5 and 7 tons, depending on the class of materials 
handled. When the pieces are castings, the average load 
will not be less than 5 tons; and on other goods it may 
reach an average of 7 tons. 


Cost oF TrRuCKING BY TEAM 


The maintenance of trucking teams varies somewhat 
in different localities, necessarily affecting the cost per ton- 
~ haul of material under the old method. The average 
expense per year for operating a team and truck, includ- 
ing wages of teamster and helper, cost of feed, repairs and 
renewals to harness, wagons, shoeing, veterinary service, 
depreciation of wagons and trucks, etc., should not exceed 
$1,850, and under favorable circumstances may sum up 
as low as $1,600. 

The class of materials usually hauled by team varies 
almost without limit, but in manufacturing plants in gen- 
eral throughout the country the average load will come 
within the limit of 2 tons. In plants of large acreage, 8 
to 10 hauls per day may be adjudged a fair day’s work for 
a team. The total distance traveled will average 8 to 10 
mi. per day. If we consider the limit of 2 tons as the 
average of all hauls and 10 hauls as a day’s work, the cost 
per ton-haul will be at least 27c., or nearly four times 
that by the narrow-gage electric system. It is reasonable 
to assume, however, that in the hauling of miscellaneous 
materials about factories by team the average weight of 
individual loads will more frequently approximate 1 
ton to 11% tons, and under these conditions the cost per 
ton-haul will be proportionately greater. 

In comparing the cost of transportation of materials by 
the narrow-gage electric system with the old method by 
horse trucks I am considering plants covering an area 
not exceeding 100 to 125 acres in extent and am allowing 
for the operation of approximately 200 cars. It is evi- 
dent in any such comparison that the acreage of the plant, 
number of miles of trackage, as well as number of cars 
operated, will materially affect the cost per ton-haul. 


Economy OF ELEctric Trucks 


Electric trucks are valuable for rapid service about 
manufacturing plants for transferring goods from the 
receiving building to the various shops and for delivering 
material between shops as well as to the shipping building, 
express offices and railroad depots. These trucks will 
average at least 15 to 20 mi. total haul per day, not less 
than 10 tons of miscellaneous small pieces and a much 
greater tonnage of heavy articles for a day’s work. They 
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are specially adapted to the hauling of loads up to 3 tons’ 
weight, where quick transfers and deliveries are essential. 

The initial investment cost is lower than that of gasoline 
trucks, as is also the cost of operation and maintenance. 
Some types of storage batteries give a service of 30,000 
to 40,000 mi.; and because of the fewer and simpler 
mechanical parts to get out of order, the amount spent 
for repairs to the truck is relatively lower. The cost 
of operation should include the wages of motorman and 
helper, expense of charging batteries, necessary repairs, 
supplies, etc., and this sum will vary considerably in differ- 
ent localities under different conditions as to cost of mae 
terials, service, etc. 

The utility and economy of this method of transporta- 
tion in comparison with trucking by team are self-evident 
in the rapidity and convenience with which materials can 
be transferred from point to point and in the reduced 
cost per ton-haul. Where a limited number of long hauls 
are made, the total mileage may be increased, while with 
short hauls the mileage will be greatly reduced, provided 
the average time of loading and unloading is approximately 
comparable in both instances. The character of materials 
hauled and the time required for loading and unloading 
will naturally affect the amount of business handled in any 
given period as regards both mileage and tonnage. 

It is evident therefore that the manufacturer about 
to purchase an equipment of trucks should carefully con- 
sider the nature of the materials to be handled, the length 
of hauls and size of loads, as well as number of hauls it 
is desired to make per day, in order to select such capaci- 
ties of trucks as will give the greatest efficiency and service 
at the lowest maintenance cost. This is an important 
point, which is apt to be overlooked in seeking a low 
initial expenditure. It has much to do with the final 
question as to whether the transfer of material by elec- 
trically operated trucks is economical and advantageous 
in the large degree that it should be. 


Various Types oF Hanp TrucKSs 


The equipment for plants manufacturing a variety of 
product, moving articles ranging in weight from very 
light to very heavy and making hauls of various lengths 
should consist of several or more trucks of varying ca- 
pacity. It is obviously poor economy to operate large 
trucks of several tons’ capacity for short, rapid hauls of 
light materials. In like manner the small-capacity trucks 
should not be used for the longer hauls of more or less 
heavy pieces. 

The amount of service obtained in a day or a given 
period will necessarily depend in no small degree on the 
care and skill of the operator, and this, too, will affect 
in a large degree the life of the truck itself. In renew- 
ing or changing batteries the new battery should be put 
on the trucks that are making the longest mileage, and the 
partly worn-out batteries should be transferred to trucks 
making the shorter hauls and more frequent trips, where 
possible to do so. Some of the plates of batteries that 
have been removed can still be used in partly consumed 
batteries, thus greatly increasing their life and reducing 
the cost of maintenance in a very appreciable degree. The 
truck that receives the best care and attention, no less 
than the horse, will give the best economic results, other 
things being «qual. 

Hand elevating transfer trucks adapted to running 
beneath small platforms or boxes constructed upon lateral, 
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upright support pieces serve a valuable purpose in the 
moving of materials from one machine to another between 
operations or in transferring parts about shop floors or 
from one building to another. The trucks are so con- 
structed that they can be pushed or backed beneath the 
platform, box or crate by the floor laborer. When the trucks 
are in proper position bencath the load, lowering the truck 
handle to its proper position for hauling the material 
to its destination lifts the load sufficiently to clear the shop 
floor. The manufacturers claim a marked saving in floor- 
labor expense by the use of these trucks, and their claim 
appears fully justified. Under this system the machine 
operator piles his castings or materials upon the platform 
or puts them in the box or crate, thus eliminating entirely 
the necessity of repeated rehandling by the shop-labor 
gang. Under normal conditions a laborer with one truck 
should serve not less than 80 to 100 platforms, and fre- 
quently one truck will take care of the handling of over 
100. The number will depend upon the frequency with 
which the materials have to be moved between machines 
or from one section of the department or factory to 
another. 

Accumulating trucks also perform a valuable service 
in the collection and transfer of materials. Thev are con- 
structed with two or three tiers of trays on which to place 
all the parts for assembling a given piece or type of appa- 
ratus. These trucks are operated between the stockrooms 
and the assembly floor. 

Material stands, composed of two or more trays for 
holding productive work, facilitate the moving and hand- 
ling of articles between machine tools and benches or 
various parts of the shop floor. They should be con- 
structed with wheels or casters, so that they can be trans- 
ferred from one point to another with ease by the labor 


gang. 
ADVANTAGES OF MECHANICAL CONVEYORS 


The economical advantage of mechanical conveyors is 
so generally known that no statement need be made in 
their favor. Where certain kinds of material are to be 
transferred at short intervals or continuously across open 
areas or courtways between the various shops or depart- 
ments of a plant, the utility of the different types of belt 
or bucket conveyors has long ago been demonstrated. In 
the work of unloading coal, sand, cement or other supplies 
of a similar nature received in bulk or carload and trans- 
ferred to storage piles or storage houses the conveyors are 
of especial value. Moving platforms can be installed 
in some factories for conveying materials between different 
points or along machine and assembly floors, thus elim- 
inating the necessity of employing large floor-labor gangs. 

Electric locomotives on the broad-gage system are of 
great worth in making hauls to and from sidings and in 
cases where definite, regular classes or kinds of produc- 
tive goods are to be handled. For short shifts, also, or 
the placing of a limited number of cars and for the hand- 
ling of irregular classes of work under special and diffi- 
cult conditions the electric locomotives are not only giv- 
ing excellent service, but are proving fully equal, if not 
superior, to the steam locomotive. 

The wage of operating crews, it 18 apparent, should 
approximate closely the scale of wage on the narrow-gage 
electric system, while the expense for repairs in the present 
state of perfection in electric-locomotive building is rela- 
tively small, as is also the cost of supplies. 
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This type of broad-gage motive power is coming more 
and more into general use in large plants as the manu- 
facturer is becoming more familiar with its economic ad- 
vantages and utility. 

In any system of transportation the providing of proper 
facilities for loading and unloading will be recognized as 
a most important factor in obtaining adequate or satis- 
factory results. Platforms should be placed at convenient 
locations near shops, storage sheds, warehouses and casting 
floors, so that materials may be transferred into and out of 
cars with as little handling as possible. Inclined ap- 
proaches to platforms that are raised above the ground or 
floor level of the shop are a necessity where the materials 
have to be conveyed to or from the platforms by trucks. 

The means for loading and unloading should also 
include a sufficient equipment of cranes of such types as 
are adapted to the specific conditions, in order to handle 
materials rapidly and save delay or stoppage in the move- 
ment of either cars or electric trucks. Overhead cranes 
of ample tonnage capacity are essential in conveying heavy 
castings or other bulky articles from point to point along 
the storage platforms or open storage areas, whenever it 
is desirable to pile these materials in stock until required 
for use. 


REPAIRS TO Routine Stock 


Repairs to locomotives and cars deserve consideration. 
These repairs generally constitute a large item of expense. 
Short curves, often required in laying the tracks around 
buildings and in carrying the shorter contributing lines 
into narrow areaways or shops, are frequently a source 
of trouble and accident. The placing of empty flats or 
lightly loaded cars between cars loaded with heavy machin- 
ery or castings should be avoided as far as possible. Even 
where reasonable care is exercised by the engineer or 
motorman in the handling of his trains, the shunting of 
the cars together in the rapid movement of goods often 
results in derailment of those lightly loaded and sometimes 
of those carrying heav, freight. These accidents not in- 
frequently occur at switches and cause damage either to 
the cars themselves or to the tracks, with the consequent 
delay in the movement of materials and also the cost of 
repairs. The danger of breakage to fragile pieces that 
are being transported from one point to another has also to 
be considered. | 

While a considerable percentage of the renewals is 
the necessary result of legitimate wear and tear, the hand- 
ling of the rolling stock should receive careful supervision 
and the cost of upkeep be brought within the lowest limit 
consistent with the demands of rapid service. The build- 
ing devoted to the housing of locomotives should be of 
sufficient size to provide for a repair department, with 
necessary trackage and pits and a proper equipment of 
tools to keep in first-class shape both the locomotives and 
the broad-gage as well as narrow-gage cars. Sufficient 
space should be provided for carrying a stock of parts in 
such a convenient way that repairs can be rapidly made 
with facility and economy. The office of the superinten- 
dent of transportation is located in this building, which 
makes it, possible for him to sce that the work of keeping 
the transportation equipment in good condition progresses 
properly and without delay to the service. 

The maintenance of broad- and narrow-gage tracks, 
especially during the winter months, also adds to the ~ 
cost of transportation. The melting snow from roofs, 
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together with that which falls on the surface, at times 
renders difficult and costly the work of keeping clear the 
tracks through narrow areaways between buildings. In 
those narrow places the tracks should be raised above 
the surface as far as practicable, the shop roofs should be 
provided with suitable gutters, and a series of catchbasins 
and drains should be installed to carry off the surplus 
water. The expenditure necessary for these improvements 
will be found in most instances to represent a good in- 
vestment. 

In a majority of plants there is a greater or less extent 
of trackage that lies below the adjacent ground surface 
and that is in consequence a constant source of expense. 
Even during the summer months the wash of earth and 
refuse caused by heavy rains makes it necessary that the 
awitches receive frequent and special care. The labor of 
clearing these tracks is usually charged in with repairs or 
other yard expense, and by reason of this fact the matter 
does not commonly receive the full amount of attention 
that the subject merits. A moderate outlay for better- 
ments will frequently save the manufacturer no inconsid- 
erable yearly loss. 


Expanding Mandrel for High- 
Explosive Shells 


By JoHn S. Watts 


The illustration shows a mandrel devised for holding 
the British 4.5-in. high-explosive shell while rough- 
turning the body and finishing the base to thickness. 
This mandrel has been used successfully for over six 
months. 

The chuck is operated by a 6-in. double-acting air 
cylinder attached to a 34-in. rod passing through the 
hollow lathe spindle. It could of course be tightened 


EXPANDING MANDREL FOR SHELLS 


up by means of a handwheel on the back end of the 
lathe spindle, where compressed air is not available. The 
screwed bushing in the end of the sliding piston is to 
make it easy to adjust the position of the sliding piston 
longitudinally without having to disconnect the air cylin- 
der. The mandrel itself is threaded to screw on the 


nose of the lathe spindle, so as to make the overhang 
as short as possible. 
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One-Operation Punch and Die 
for Making Ferrules 


By NicHoutas ERNZER 


The tool shown was designed for making ferrules in 
one operation. The stock, which is 0.015 in. thick, is 
passed over the die A, under stripper B and held against 
the gage (' at the back side of the die and also against 
the stop pin D. The stripper and gage are held down 
by two #4-in. fillister-head screws tapped into the die, 
which is sunk into the shoe # and held by three y-in. 
fillister-head screws. It has a shoulder that keeps the 
spring pad F in place, allowing it to move down when 
a ferrule is being formed over the piercing die G, which 
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COMPOUND-TYPE PUNCH AND DIE FOR 
MAKING FERRULES 


permits the slug to pass down through the bolster. The 
element G is sunk into the shoe EF with three 7-in. fil- 
lister-head screws to hold it in. 

As the operation of cutting and forming with H is 
nearly completed, the punch J pierces the 7-in. hole in 
the ferrule and carries it to the top of the stroke, and 
the knock-out pin K strips it off the punch. With the 
press tilted back, the ferrule will readily drop free of 
the die. 

The knock-out pin runs loose inside of the piercing 
punch, which is slotted to allow the ;-in. pin to come 
in contact with the collar Z, which in turn moves up 
when the ferrule is being formed and therefore does not 
cause any interference. 


June 15, 1916 AMERICAN 


MACHINIST 


1039 


Tools Used for Machining 
Automobile Details 


EDITORIAL CORRESPONDENCE 


SYNOPSIS—In this article are shown some of the 
jigs and methods used in machining automobue 
details. The machine for boring the crank case ts 
fitted with stops against which the firture 1s 
placed in boring the crankshaft and cimshaft 
holes. A planing machine that has been converted 
into a miller ts also interesting. A miller on 
which an attachment is fitted for keyseating ts 
worth noticing. Some aluminum jig templets 
are illustrated. 


The Dile Motor Car Co., Reading, Penn., has a 
number of interesting tools for machining automobile 
details. In Fig. 1 is shown the machine for boring the 


bearings in the crank cases. The casting is located by 
dowels that fit into holes previously machined. It is 
held securely with clamps. 

The head carrying the boring tools is fed down and 
also revolved by gearng driven by the pulley A. The 
table-feeding mechanism may be thrown out of mesh by 
a clutch operated with the handle B. The heads may 
then be fed by hand by the handwheel C. It will be 
seen that two stops D are fastened on the table. The 
fixture holding the casting is pushed against the stop, 
as shown, and against the stop # for machining the main 
and cam bearings respectively. The average time for 
boring the crank case ig 30 min. 

In Fig. 2 is a planer that has been changed over and 
is used as a miller. The casting is fastened on the table, 


FIG. 1. MACHINING CRANK CASES 


FIG. 3. KEYSEATING ATTACHMENT 


JIG FOR CRANK CASE 


FIG. 4. 
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FIG. 6 DRILLING THE CYLINDER 


as shown. The milling cutter A is driven through bevel 
gears. The adjustment of the cutter is obtained through 
screws and nuts, the motion being received through the 
gearing B. The head is moved across the table with 
the handle C operating the screw shown. 

In Fig. 3 is an attachment fitted to a miller for 
cutting keyways. It is fastened to the arm at A. The 
part to be machined—in this case a rear hub—is 
attached to a fixture B on the table. The bar C, carrying 
the correct size of tool, is held as shown. As the table 
carrying the part is fed along, the tool machines the 
desired keyway. An advantage of this method is that 
it machines not only straight splines, but also keyways 
with any degree of taper. To obtain a tapered spline, 
it is only necessary to slide around the attachment at 
A to the desired angle. | 

In Fig. 4 may be seen the jig templet used in 
drilling the cylinder side of the crank. The templet 
is placed on the milled casting, being located by the 
ears A. The various holes are then drilled through 
the bushings shown. The jig is reversed as in Fig. 5 
for drilling the cylinder, being located again by the 
stop plates. With this method the holes will be in 
alignment with each other in the crank case and 
cylinder, 

The jig for drilling the joint side of the crank case 
is seen in Fig. 6. The jig is located by pads that 
are set into the bored hole of the crank case. A rather 
novel feature of these jigs is the fact that aluminum is 


Finished Size 
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FIG. 6. DRILLING JOINT SIDE OF CASE 


used in their construction. This material has been found 
satisfactory and has also the advantage of being much 
lighter than regular cast iron. 
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Nonslipping Shell Chuck 
By H. P. Hoae 


One of the annoying things in most shell shops is the 
slipping of shells as they are held for boring in the stand- 
ard lathe chucks. After a careful investigation of this 
problem the chuck in the illustration was brought out. It 
is giving entire satisfaction on the 4.5-in. shell, as it will 
hold without slipping against the heaviest cut either on a 
rough or a finished shell. Not only is this chuck cheap 
to make and maintain, but it is quick to operate—simply 
tighten two hexagonal nuts 4 with the crank wrench B. 

The chuck body C and the outer movable sleeve D are 
both made of close-grained cast iron. The hardened tool- 
steel jaws E are held in place by a clock spring. Should 
the chuck get out of alignment, it is only necessary to 
remove one of the jaws and grind off the back enough to 
make the work come true again. Two small springs G, 
hetween the main casting and the outer sleeves, keep the 
sleeve back against the tightening nuts. 

One interesting feature of this chuck is that, should 
the back of the jaws wear into the movable sleeve D, two 
more holes may be drilled in the flange of the sleeve, 
which is thus moved around by the tightening studs to a 
new bearing for the jaws. It will be noticed that the 
casting C is to be bolted to the lathe faceplate. 
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DETAILS OF A NONSLIPPING SHELL CHUCK FOR USE IN THE LATHE 
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Progression Punch and Die 


The illustration Fig. 1 shows a die that should be of 
interest to readers. The die and punch are shown at 
A, a section of the strip with the operations in sequence 
at D and three of the finished blanks at C. These blanks 


Letters from Practical Men 


HOUTA Pron TATOO rma eT LSU RTE 


longer than I and who had considerably more experience, 
some of them having been foremen in other places. 

I received this promotion because, when the superin- 
tendent found himself up against it for a foreman in a 
hurry, his thoughts turned to me, simply because of our 
recent conversations over that special job. Of all the 


FIG. 1. PUNCH AND DIE AND PART PRODUCED 


consist of a flanged cup with three perforations. The 
flange is 134 in. in diameter. The cup is 34 in. in diam- 
eter by 14 in. deep and is perforated with an 44-in. 
hole. The flange has two 4-in. perforations. In Fig. 
@ is shown the lower half disassembled. 

Buffalo, N. Y. - F. C. Mason. 


2 
Promoting the Right Man 


I think that the methods used by various managers and 
superintendents in selecting department heads and sub- 
stitutes would be of value, if related in the American 
Machinist. I am prompted to write this after seeing 
several what I call foolish promotions. These were gen- 
erally made because the man advanced was thrown more 
in contact with the superintendent, or man with promot- 
Ing power, than the rest of the men. My own experiences 
strengthen this belief. 

I was working in a shop on a large special job that 
took about five months. It was not complicated work 
that needed any special skill; any good tool maker could 
have done it. It was out of the ordinary for this shop, so 
that the superintendent took particular interest in it and 
stopped very often to look it over and talk to me, which 
he was not in the habit of doing with the rest of the men. 
He therefore got better acquainted with me than with 
Anyone else in the room. 

Shortly after this job was finished, it became necessary 
to put on a night force in the machine room. This force 
consisted of 100 men, all but three or four of them green 
at our work. I was made general foreman of this force, 
Over the heads of men who had been there several years 


a 


PUNCH AND DIE DISASSEMBLED 


FIG. 2. 


men in the toolroom I was foremost in his mind. There 
were several men better fitted for the position than I, 
right there before his eves, but he could not see them. 
T have seen so many instances of this same kind of pro- 
motion that I am convinced it is often done. 

When I was a voung man, I worked beside a fellow 
whom I will call Tom. He was an exceptionally good 
man and I was very chummy with him, though he was 
ten vears my senior. I worked beside him for about five 
vears and knew his good and bad points. 

About two years after leaving this shop I found myself 
superintendent of a shop and in need of a foreman. My 
first thoughts were of Tom. I had a foreman who was 
recommended by Tom’s superintendent, but it became 
necessary to dispense with him., So I went up to Tom’s 
superintendent and said, “I have come to swap you a 
poor foreman for a good tool maker.” “Do you think 
Tom would make a better foreman than Frank?” he 
asked. “I know he would,” I replied ; “if you had worked 
beside him for five vears, as I did, you would think. differ- 
ently. He does not move fast, but every move he makes 
counts. When he starts somewhere, he knows where he 
is going and what he is going for.” 

I saw Tom and put my proposition up to him. He 
was glad to see that I had remembered him, but he 
wanted a week to think it over. At the end of a week he 
told me that he would not be able to take up my propo- 
sition, as he had been made general inspector of the whole 
plant. He had been working there eight or nine years, 
and no notice had been taken of him until I opened the 
superintendent’s eyes. How many managers and super- 
intendents have a Tom in their shops? They should 
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dig him out instead of picking men on the impulse of the 
moment. Have them picked out in advance. 

It makes discord among the other workmen to see a 
man less competent than themselves put over them, and 
discord never makes for the efficiency that we are all 
striving for. There is always some feeling, no matter 
who is chosen; but if he is a capable man, the others soon 
forget their jealousy. If he is not a capable man, he 
bimself will not allow them to forget it, because he will 
always be doing or saying something to remind them of it. 

Hartford, Conn. J. C. Stuart. 
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Offset Boring Tool for Miller 


The accompanying illustration shows a method of mak- 
ing an attachment for use with an offset boring tool. 
In using offset boring tools it is best to have them under 
tension. The setscrew A is for 
obtaining this effect and for 
springing the tool so that it will 
bore to size. This tool has proved 
of value in shops not equipped 
with offset boring tools. The 
clamp B can be made to take in 
various sizes of tools. 

_  THomas W. R. McCase. 

Waterbury, Conn. 
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Chilled Roller 
Bearings 
In the sketch are shown a 
heavy-duty truck wheel and 
bracket designed for rolling-mill e j= 
purposes. Artistic designs and ™ "| =| I 
“mike” measurements are seldom ae =H 
considered in the make-up of il 3 Still 
trucks used around a rolling mill. al 
A loose easy fit, a pound of ee ae 
grease—where an ounce would 
do—and a strong, able-bodied chunk of corned beef and 
cabbage pulling at the handle, his body bent at 45 deg. 
to the ground, answer all requirements in make and 
motive power in a rolling-mill truck. 
The life of the truck is short, because the laborer at 
the handle thinks from his neck down. If there is one 
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chance in a hundred to put the truck out of commis- 
sion, he is Johnny on the spot. 

The wheel here shown is of the underhung or caster 
type. There is very little machine work on the parts. 
The wheel itself, which is of cast semisteel, is assembled 
as it comes from the foundry. A dry-sand core is used 
to make the center hole, better results being obtained 
when the hole is made in the core. The roller bearings 
are of chilled cast iron 3 in. in diameter and 5 in. long. 
The axle bushing, or sleeve, is of chilled cast iron, hav- 
ing a cored hole to receive the square axle. The retainer 
washer is of cast semisteel. 

The cast-steel bracket, of Y-design, with plenty of 
spread where it bolts to the truck, is fork shaped, to 
fit down over the square axle, and has holes to receive 
bolts. As compared with some of the trucks now in 
use, it is easy rolling for the man in the mill. 

Kenosha, Wis. M. E. Dua@an. 


2 
Valve-Seat Facing Tool 


Fig. 2 illustrates a self-contained facing tool which 
we had occasion to use in facing off the valve seat of a 
T-head cylinder, as shown in Fig. 1. 

The valve-seat boss of this cylinder was 14 in. larger 
than the port plug hole through which the facing tool 
must go, so it was neces- 
sary to have some way of 
expanding the tool after 
it had gone through the 
port hole. Accordingly, 
we constructed the tool 
shown. The shank A is 
made to pilot into the 
port hole before it is 
tapped. This shank has 
a T-slot cut across it and 
the tool holder B fitted 
into it, so as to slide 
back and forth. A groove 
is cut in the tool holder 
to hold a spring, and a 
pin G is set in as a stop. 
The stop F holds the 
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FIG. 2. THE FACING TOOL 
spring in place. It in turn holds the tool holder even 
with one side of the shank. 

The tool C is set into the holder so that the end comes 
even with the opposite side of the shank. In operation 
the tool passes through the port hole; and as the taper 
on the tool holder strikes the taper of the valve seat, it 
centralizes the tool holder, taking the tool out over the 
surface to be faced. When the tool ig withdrawn. the 
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holder springs back and is able to come up through the 
port hole. The notched stop nuts determine the height of 
the boss. We have used this tool with great successs at 
the Rochester Motors Co. Frep F. Bowen. 
Rochester, N. Y. 
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An Oxyacetylene Job at Sea 


A novel job was recently done at sea on board a vessel 
belonging to the United States Navy. A bucket on a 
direct-connected air pump was broken beyond repair. 
For temporary purposes an auxiliary feed pump was con- 
nected to the channel way, after the links to the disabled 
air pump had been disconnected. With the assistance 
of an oxyacetylene outfit an emergency bucket was made 
as follows: 

The bore of the cylinder was 30 in. To allow for 
machining and for the removal of iron oxide two cir- 
cular steel plates 32 in. in diameter were cut. The top 
plate, 34 in. thick, carried the spiders for the valves 
and the lower 14 in. plate. A templet was then cut out 
of sheet tin, embracing one-fifth of the top of the bucket, 
which included a nest of three valves. The sections 
to be cut out were then accurately laid off from the 
templet to the 34-in. plate and center-punched for easy 
burning. To allow for the free passage of the water, 
circles 5 in. in diameter were cut out in the lower plate. 

In all, about 25 ft. of cutting was done in the 34-in. 
plate and about 19 ft. in the 14-in. plate. The work 
was completed in less than three hours, while the ves- 
sel was steaming in the trough of a heavy ground swell. 

To make the bucket of the proper depth, a distance or 
filling piece of teak was placed between the top and hot- 


FIG. 2. BOTTOM OF 
THE BUCKET 


FIG. 1. TOP OF VALVE 


BUCKET 


tom plates, which were then riveted together, as the 
use of bolts and nuts was not considered desirable. 

The bucket was chucked in the lathe and bored to 
suit the taper of the rod, which was then forced home. 
Next the rod was swung between centers and a cut taken 
across the upper surface of the top plate to provide a 
true surface for the valves to seat against. 

The outer surfaces of the top and bottom plates were 
then turned down ;'; in. smaller than the bore of the 
cylinder of the pump. The teak filling, or distance piece, 
was then turned down +, in. smaller than the bore of 
the cylinder, water grooves being also cut to obviate the 
use of soft packing. Teak was employed as a distance 
Plece on account of its oily nature, which makes it im- 
Pervious to water. 

Fig. 1 shows the top of the bucket, with the rod, 
Valves and springs removed to illustrate the design used 
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OF BUCKET 
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in cutting out the 54-in. plate so as to provide a spider 
for carrying the studs, springs and valves. 

Fig. 2 illustrates the bottom of the bucket, while Fig. 
3 is a side view showing the teak filling piece. Although 
the bucket has not as yet been put into actual service, 
it is being held as a spare part for an emergency. It 
was completed and made ready for service in less time 
than it would have taken to make a pattern of it for 
casting. F. A. Saar. 

U. 8. S. “Prometheus.” 
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Grinding-Wheel Experiences 


One of the few points that grinding-wheel experts are 
agreed upon is that different kinds of work require dif- 
ferent kinds of grinding wheels. Carried to its logical 
conclusion, this also means that, although work may be 
similar in character, if the material is different the grind- 
ing wheels may also have to vary to get the best results. 
Not only may we have to change the grade and grain, 
but we may have to use wheels made up from another 
basic material. 

To the average shopman who takes only a superficial 
interest in grinding wheels this shifting from one make 
of wheel to another presents many difficulties, and for 
this reason changes are not as frequent sometimes as re- 
sults warrant. What we reallv need is to have the wheel 
makers give in their catalogs a close comparison between 
their own wheels and those of their competitors for a 
given class of work. There is, to the best of my knowl- 
edge, no catalog of grinding wheels in existence that gives 
a table showing the comparative hardness of the wheels. 
Such a policy might be advertising the product of other 
manufacturers, yet for the purpose of 
changing over from one make to an- 
other it is essential that the various 
hardnesses should be known. 

Possibly the wheel makers may point 
out that close comparisons are out of 
the question. But suppose a would- 
be customer asked a manufacturer to 
supply a wheel for work that had been 
done previously by a competitor’s wheel 
of a certain grain and grade. Would 
the manufacturer say he could not 
form any comparison or would he send 
a wheel? We rather think he would 
send a wheel. This being so, then the 
information is really available and could be tabulated. 
Failing this comparative list, we want more data about 
the wheels in service; that is, users should tell us of wheels 
that have been successful on certain classes of ‘vo"k and 
should detail the conditions. A statement of sore of the 
writer’s experiences with the grinding wheels in an ord- 
nance factory may be of interest and possibly may also 
draw out the grinding-wheel experiences of other readers 
of the American Machinist. 

The wheels in both the foundry and the forge were 
24x3 by 2-in. hole and were set on ordinary floor stands. 
The peripheral speed of these wheels was between 5,000 
and 5,500 ft. For the rough work that they had to do— 
snagging castings, forgings, ete.—probably the best all- 
round wheels that came under observation were those 
made by the Sterling Emery Wheel Co. They were cor- 
undum ‘wheels—grain 24, grade Q, and grain 20, grade P. 
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Another corundum wheel that did well was a Sundale 
grain 24, grade O. A batch of wheels supplied by the 
Pike Manufacturing Co.—grain 16/14, grade (—gave 
excellent service. A remarkable point about these large 
wheels for rough work was that none of the wheels made 
from artificial abrasives did nearly as well as those made 
from corundum. This showing we believe to be due to 
the greater toughness of the natural abrasive. Probably 
the best wheel of artificial abrasive tried on this group was 
Alundum grain 24, grade O, and grain 20, grade P. 

The last experience to be mentioned on this size of 
wheel was with some sent in by the American Emery 
Wheel Co. They were corundum wheels. For the foun- 
dry, wheels of grain 14, grade P, performed well. For 
the forge, grain 2820, grade Q, was tried, but the wheels 
were found to be too hard until the peripheral speed was 
dropped to about 4,800, when they cut very well. How- 
ever, this wheel—grain 2820, grade @—was found later to 
give excellent service in grinding the edges of bullet-proof 
plate. 

Another large wheel in this factory was a 24x2 by 5-in. 
hole, for use on Norton cylindrical grinders. On this 
class of work the artificial abrasives seem to have the 
field to themselves. The writer cannot remember a case 
where corundum was as good as Alundum or Aloxite for 
grinding on precision work—that is, where both work and 
whee] are rigid. 

The best Norton wheels in this group were Alundum 
24 combination grain, grades K and L—with a preference 
for grain 46, grade L, when working on nickel stecl. 
These grades were also found to do good work on the 
larger Landis machines where the wheels were 18x11 by 
8-in. hole. For the smaller Landis wheels 14x1 by 5-in. 
hole Alundum 24 combination, grades K, L and A, were 
good, but the best wheels of this size for general service 
on steel were Aloxite grain 60, grade P, and Aloxite 
grain 403, grade O. 

For grinding ball-race rings (flat faces) with this size 
of wheel on the Landis, Alundum grain 3860, Grade J, 
and grain 3846, grade J, gave splendid results. For cast 
iron and manganese bronze, Carbolite wheels, made by 
the American Emery Wheel Co., grain 60, grade K, and 
grain 46, grade LZ, were good. 

On surface grinders we had fine results from Alundum 
grain 2846, grade G, on steel. Other good wheels were 
Alundum grain 24 combination, grades F, G and H; 
and for cast iron, Carbolite grain +6, grade G. These 
wheels were 12x2 by 5.9-in. hole and ran, according to 
material operated on, between 4,000 ft. for mild steel and 
3,200 ft. for certain hardened cast steels and cast iron. 
It should be noticed that these low speeds are essential for 
good work on the surface grinder. 

When a good finish is desired, preference may be given 
to a straight-grit wheel of fine grain (such as 46 cr 60 
grain), but a fine-grit wheel should be softer in grade 
than a combination grit, to work equally well. Fine finish 
here is more a question of correctly truing the wheel 
than of choosing a finer grain. The writer tried Aloxite 
wheels for surface grinding in this size of wheel and found 
chat grain 60, grade 7’, was better than grain 403, grade 
SN, for steel. 

Both wheels, however, were a trifle too hard to be effi- 
vient when running as low as 3,200 ft. per min. 

A large number of wheels 10x114 by 1-in. hole were 
used in this plant on floor grinders for the convenience 
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of the workmen in touching up their tools. Alundum 
wheels grain 36, grade O, and corundum wheels made by 
the American Emery Wheel Co., of similar grain and 
grade, did well. Another good wheel that was selected 
subsequently after a comparative trial was grain 46, 
grade 414 W, a corundum silicate wheel made by the 
American Emery Wheel Co. 

For toolroom work generally, Norton’s Alundum wheels 
were used, grain 46 in grades L and K, also grain 60 in 
grades K and J. 

For internal grinding the wheels ranged from 44 to 114 
in. in diameter. Alundum grain 60, grade J, and grain 
46, grade K, were good on steel. Satisfactory work was 
also done by some American Emery Wheel Co.’s corun- 
dum silicate wheels grain 60, grade 2 W, and grain 46, 
grade 2% W. 

A good many wheels were provided for saw sharpening. 
For gulleting, Alundum wheels 8x by 33%-in. hole were 
used, grain 80, grade 51% elastic. For topping the saws 
a somewhat wider and softer wheel was selected—Alun- 
dum 8x14 by 3-§-in. hole, grain 60, grade 5 elastic. We 
also tried an Alundum vitrified wheel for topping. This 
was grain 60 and grade P. While this wheel did very 
well for a short time, it eventually broke; and undoubt- 
edly for this class of work no vitrified wheel of this size 
should be thinner than 3 in. _ 

Similar-sized wheels made from corundum by the 
American Emery Wheel Co. were: For gulleting, grain 
80, grade 514 E;; and for topping, grain 60, grade 514 E. 
For saw sharpening there was little choice among the 
different makes of wheel. In closing these notes it might 
be mentioned that, except where definitely stated other- 
wise, all the wheels referred to were made by the vitrify- 
ing process. WALTER G. GROOCOCK. 

Guilford, England. 

B 


Pitch of Broach Teeth 


The making of broaches has been more or less on the 
cut-and-try plan. In order to systematize it a little the 
following data have been compiled. 

The table herewith gives the pitch of broach teeth 
for work varying from 14 in. to 12 in. in length. These 


pitches are calculated from the formula P = ¥ LX 0.35, 
PITCH OF BROACH TEETH 


Length of Length of 
Holein Theoreti- Practical, Holein Theoreti- Practical, 
Work, In. cal, In. In. Work, In. cal, In. In. 
0.175 Ma 4 0.700 , i 
0.214 c 4h 0.721 
Le 0.247 A 4 0.742 
5 0.277 vs 4% 0.763 
Pi 0.303 fs 5 0.782 i 
0.327 5 0.802 3 
1 0.350 \§ big 0.820 ; 
1% 0.371 3 5% 0.839 4 
if 0.391 j 6 0.857 
1 0.410 61% 0.892 
1, 0.429 % 7 0.926 
i? 0.445 if Ty 0.959 
1% 0.463 i 8 0.990 1 
1% 0.479 8 14, 1.020 lgy 
2 0.495 ly 9 1.050 1 
2 0.525 MA 914 1.079 14 
2% 0.553 8 10 1.106 1 
234 0.580 1 10% 1.134 1% 
3 0.606 iy 11 1.160 1 f; 
3% 0.631 * 11% 1.187 13 
3 0.655 qd 12 1.212 1s: 
3% 0.678 i4 


where P equals the pitch and Z the length of the work. 
The table shows the theoretical length and the nearest 
fractional dimension to which it is practical to make 


broach teeth. R. C. Haynes. 
Hudson, Mass. 
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Cutting Off Steel im the Lathe 


Gustave A. Remacle, on page 294, while pointing out 
the most elementary fact—the setting of the tool—in 
parting still leaves plenty of opportunities for chatter, 
which he claims to have overcome. 

Leaving out the setting of the tool and the coolant 
used, chatter may be due to width of tool, distance of 
tool from chuck, state of headstock bearings and, last, 
but by no means least, the manner in which the tool 
is held. 

The typical American tool post is not an ideal one 
to use in parting, particularly for large-diameter stock, 
and the larger the diameter the greater the inclination 
of even the best-behaved tool post of this type to allow 
the tool to dig and chatter. 

John H. Van Deventer demonstrated this point ad- 
mirably in his “Small-Shop Lathe Lecture—No. 1,” with 
two sketches and descriptions to suit. The first, “A 
rakish appearance, but no good for work,” is applicable 
to the case in point; and the second, “Give a dog teeth 
if you want him to bite,” shows a four-way tool box 
with the double grip on each tool. JOHN C. WELLS. 

Dumfries, Scotland. 

R 


Simplifying Drilling Operations 


Mr. Hampson’s article in the American Machinist, on 
page 558, reminds me of some similar work I have come 
across. In view of the heavy rush of business at the 
present time we would hardly go to the expense of design- 


SIMPLIFYING DRILLING OPERATIONS 


ing a special jig, even if it should be a very simple one. 
On the other hand, because of the present rush, the quick 
methods herein described may be particularly interesting. 
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In any of these methods accuracy is not attempted, but 
for general approximate work at high speed they answer 
exceptionally well. 

In Fig. 1 is illustrated a brass locomotive-hub liner to 
be drilled and countersunk, as shown at one of the end 
holes. The various operations for producing this work in 
quantities are as follows: First, the liners are brought 
to the bench, and the location of each hole is center- 
punched through a plate jig. A very heavy punch mark 
will enable the hole to be drilled close enough. After 
being center-punched the liners are taken to the drilling 
machine, in the table of which the three holes A, B and C 
have been drilled. 

The rig D is merely a leaf jig, so to speak, and is made 
up of a leaf and a drilled block secured to the drill-press 
table by a 34-in. bolt. A stop pin is provided, as shown. 
The distance between the under side of the leaf and the 
table is about x5 in. greater than the thickness of the 
liner, to allow for possible burrs, ete. 

One end of the liner is slipped under the leaf, the 34- 
in. drill is brought down into the punch mark and the 
first hole drilled, the stop pin being placed in the hole A. 
All the liners are so drilled at this setting. Then the 
stop pin is placed in the hole B, and the center hole in all 
the liners is drilled. Last, the stop pin is placed in hole C, 
and the last hole is drilled in all the liners. The stop pin, 
as its name indicates, is merely a stop. The leaf is to pre- 
vent the liner from breaking the drill by running up on it 
under the excessively heavy feed. 

After the drilling, another machine does the counter- 
sinking, using a stop for depth, of 
course. Since the center-punch mark 
is used to locate the hole, some might 
think the leaf a superfluity ; but the fact 
remains that the quickest and the safest 
way (for the operator) is shown here. 

In Fig. 2 is shown a jig for the same 
purpose as Mr. Hampson’s jig, but 
in design, construction and operation 
this one can hardly be excelled for sim- 
plicity. The work is kept from turn- 
ing by the two straps C and is centered 
by the shallow grooves A. As a piece 
is drilled it is readily pushed out of 
the way and another piece placed in 
position. To save the drill-press table, 
the grooves are cut in a separate plate 
B, and to this plate the straps C 
are secured by the six capscrews shown, 
the whole then being bolted, or clamped, 
to the drill-press table. 

In Fig. 3 is illustrated a device of 
some use on brass, or where the stock is 
pretty close to size. Good brass or mal- 
leable castings ean often be drilled to advantage in this 
war. The slightly tapered square hoss on the base plate 
fits loosely inside the casting, as shown—within 0.005 in. 
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or so. If the central chip hole is lined up with the drill- 
press spindle, this will center the work; but the edges of 
the piece being drilled must be set down firmly, all around 
on the shoulder, as illustrated, in order to bring the hole 
straight as well as central. Accuracy, of course, cannot 
be attained by any of these methods; but where produc- 
tion is the first essential or where the hole is to be used for 
an arbor for further machining, etc., these methods will 
deliver the production. 

Besides, it ought to start a good line of thought as to 
how much can profitably be done in using jigs of this sort 
in the absence of jigs or fixtures of a better kind. It 
seems to me that a great deal of duplicate work might 
be handled, especially where the quantity has seemed too 
small to justify the designing and building of more elabo- 
rate jigs. These built-up jigs are also capable of con- 
siderable elaboration. J. B. Murpny. 

Plainfield, N. J. 


Practical Points in Operating 
the Suggestion Plan 


I have observed of late that managers are reviewing 
the suggestion system from a more practical viewpoint 
than formerly. [See pages 78, 212, 561, 692 and 815, 
Vol. 44, also editorial, page 1001, Vol. 43.] The profit 
from the specific suggestion has been the prime reason for 
its adoption in the past, and only few employers recognize 
the possible codperation and loyalty features that are the 
outgrowth of a suggestion plan. 

Not long since a boastful employer said, “Why, I have 
over 3,000 men working for me.” TI answered, “Yes, 
IT know that, but how many men have you working 
with you?” He nearly lost his breath for a second and 
finally concluded by saying, “We supposed they all were, 
but I doubt it.” 

There is no other system that will assist to determine 
who is or who is not loyal to a company quite as effi- 
ciently as a well-managed suggestion plan. It may be 
well to quote a few lines from my letter published in 
the American Machinist some eight years ago: “The 
objects of the suggestion box are justice, codperation and 
profit.” 

The first requisite of such a system should be a man 
at the head of the department who merits the confidence 
of both employer and employee; one who can readily 
detect evil motives in the suggestion or criticism and 
put a stop to it. 

Second, give to eack communication a thorough in- 
vestigation and, if rejected, give evidence to the suggestor 
of the impracticability of the considered project that 
will convince him beyond any doubt of the company’s 
square policy. 

Third, if the suggestion is accepted and the employer 
installs it, the suggestor should receive a compensation 
in proportion to its value, the value being based upon 
a percentage of the net saving to the company for a 
stated period of time, dating from the actual application 
of the suggestion. 

It is important that all three of these requirements 
be complied with, and any fundamental change in them 
will bring the plan into disfavor and failure. Every 
breakdown of the suggestion system to date is attributable 
to modifications affecting these points. 
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In the last six years I have observed several sugges- 
tion systems dry up and blow away because one or more 
of these requisites was disregarded. In one case shop 
politics, through the incompetency of the committee in 
charge of the suggestion department, caused the help 
to distrust the motive of the company, and valuable 
suggestions stopped coming in. The meg with a pull 
got good pay for suggesting, and the honest fellow got 
left. 

There is hardly a man who has worked at a trade 
10 years that cannot recall at least one incident where 
his suggestion was taken to the management as an idea 
of the foreman or superintendent, thereby giving credit 
to one to whom it did not belong. The disloyalty among 
employees that such methods develop is incalculable, and 
the right system will obviate it. 

The suggestion system brings an employee in close 
touch with the other elements of the business, such as 
cost of supervision, maintenance, interest, taxes, insurance, 
depreciation, etc., which the regular day’s work salary, 
piecework and bonus methods fail to do. The employee 
hears of these items; but when he sees the percentage 
that must be added to the cost of bringing his suggestion 
into actual service, an appreciation of the true condition 
dawns upon and impresses the suggestor as no other 
method will. 

The suggestion system should be divided into three 
divisions—observation, criticism and suggestion. An 
employee may be able to observe and report things of 
interest that should be investigated and corrected, and 
yet he may be unable to criticize or offer a suggestion to. 
correct the condition observed. However, such a person 
should receive credit for the discovery made. It is also 
true that a person may observe and criticize a condition 
that escaped the notice of persons competent to suggest 
a remedy. Such a person should receive a greater credit. 
than the one who only observed the condition. While 
the person who observed the condition, criticized it and 
offered an accepted suggestion to remedy it should receive 
credit in proportion to the service rendered. Such 
grading of merits, whether it is represented or recorded 
by merit points or dollars, will surely enlist all intelli- 
gent employees to work with the employer and create 
an enthusiasm and loyalty that will increase efficiency 
beyond the calculation of the most enthusiastic advocate 
of the system. 

The employee’s record card should show the number 
of suggestions offered or accepted every month. If an 
employee presents suggestions every month, we know he 
is trying to do his best for the company, although the 
idea may not be very valuable. The suggestion system 
properly operated is one of the best methods of dis- 
crimination between the loyal and disloyal employee ever 
devised, as well as a profitable department in any 
business, wherever it is installed; but justice must 
prevail. Shop politics must be eliminated and the 
management must not expect results too quickly. it 
is a process that should be developed on practical lines, 
and each branch of tlfe business will present a different 
problem to solve. The greatest handicap under which 
such a system is installed is the general lack of confidence 
on the part of the employees. When they are convinced 
that absolute fairness will prevail, the inherent advantages 
of the plan assure success. Cyrus F. RayMonp. 

Akron, Ohio. 


June 15, 1916 
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Progress of Industrial 
Education 


The advance of industrial progress has been so rapid 
during the past decade that the corresponding advance 
in the environment and ideals surrounding technical 
education, as depicted in the new buildings of the 
Massachusetts Institute of Technology described on page 
22? of this issue, seems in harmony with the trend of 
events. It is no doubt the most finished and impressive 
example of architecture that has ever been applied to 
such a purpose. 

Quite a contrast is presented when one considers the 
disadvantages under which were developed many of the 
great names which have been handed down to us for 
their discoveries in science and engineering. Newton, 
Watt, Maudsley and Sweet had no palatial buildings in 
which to ferret out the secrets of nature; neither had 
they laboratories containing all manner of appliances, 
nor had they instructors who were ready at hand to 
fill in the missing gaps in their supply of information. 

And yet the names of Newton, Watt, Maudsley and 
Sweet come down to us and will outlive most of the 
names of those who acquire their knowledge and train- 
ing in modern educational institutes. 

Just as an unexplored country develops rugged pioneers 
who surpass in physical hardihood, so the unexplored 
regions of knowledge of years ago developed intellects 
of a magnitude that is hard to equal under present 
conditions of uniformity and standardization. 

For the purposes of present-day civilization the modern 
scheme is no doubt a better one. Science has to a large 
extent taken the place of inspiration, and it is better 
for us to have a large number of scientists and engineers 
trained in a comparatively standardized manner as they 
are, than to look, probably in vain, for the reappearance 
of inspired genius of bygone days. And it must be 
said that the Massachusetts Institute of Technology has 
an enviable reputation in turning out those equipped 
to advance industrial and scientific progress. 

Do not be discouraged, however, if it has not been, 
or will not be, your lot to acquire information amid 
such beautiful and impressive surroundings. Remember 
that, while a man can acquire knowledge within a 
building, he must learn to reason within his own head. 

And what a contrast it will be for some of the coming 
Tech grads when they leave these marble halls for the 
unesthetic shops and factories which will be the scene 
of their life work! 


3 
What Is the Economical Length 
of Workday ? 


One of the effects of the widespread making of muni- 
tions seems likely to be the general shortening of hours 
in the machine shops of the country, even though this 
change may not be accomplished immediately. It has 
already taken place in many localities; and if history is 


to repeat itself, as it generally does, this shorter day will 
become more common rather than give way to the old 
schedule. 

As a sidelight on the situation it is interesting to men- 
tion the experience of a number of shops that are now 
running two shifts in order to get out their production 
of shells in the shortest possible time. The usual method 
seems to be to run a 10-hr. day shift and a 13-hr. night 
shift. For while this seems like an unequal and almost 
absurd division, it has some advantages. The night man 
might just as well go to work at 6 as to wait an hour 
or so. On the other hand, there is nothing to be gained 
by quitting much before 7 in the morning. The advan- 
tage is that it keeps the automatics going and gives them 
a longer day on the payroll. But the economy of it is 
quite another matter. 

In most of the shops we know that are running in this 
way the management is more than satisfied if the night 
shift of 13 hr. gets an output equal to that of the day shift 
of 10 hr., giving an hourly production much below the day 
rate. In other words, the extra 3 hours can be called 
entirely nonproductive. 

To just what extent this policy can be carried econom- 
ically remains to be seen. It cannot be forecasted with 
any certainty. But it does show that many of our predic- 
tions about the bad economical effects of the shorter work- 
day have not come true. The difference in the quality 
and in the quantity of light between the day and night 
shifts will account for some of the difference, but there 
can be no question as to a man’s ability to work at a 
higher efficiency during a short period. And it is really 
the efficiency that counts, for on this depends the output 
of the machines. 

The worst problem in all such cases is to know what is 
best to do when an output is demanded which is larger 
than can be had in 8 hr., but which does not require work- 
ing two shifts. Overtime work is a makeshift, to be put 
into practice only in emergencies; yet the organizing of 
a night force is more of a problem than many realize. 
The shorter hours seem to produce a normal day’s work 
as well as the longer day we formerly thought necessary, 
and the old 60-hr. week has a diminishing number of 
advocates. If we remember that in most cases efficiency 
is in getting the most work out of a machine rather than 
the greatest amount of physical labor, it may change the 
solution of the problem to some extent. 


z 


Storing the Capacity for 
Making Ammunition 


There is much discussion as to the relative merits of 
government and private plants for the making of arms 
and ammunition. Unfortunately, this talking is too 
often done by those who know little or nothing of actual 
manufacturing conditions. There are many sides to the 
question, all of them more or less debatable; but the best 


solution depends largely upon conditions. 
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Huge government plants tie up vast amounts of cap- 
ital, which would be—fortunately, in most ways—idle 
most of the time. This sum represents a far larger ex- 
penditure than would appeal to the average taxpayer, 
although it is barely possible that such procedure might 
be cheaper in the end. Then too, the average arsenal 1s 
not run as economically as might be desired, although 
no one has been able to show just why it is impossible 
to run a government shop so as to produce goods at fair 
prices; in fact, we have some very good examples of this 
possibility in our own country. 

On the other hand, the arsenals, with a large surplus 
capacity, might serve as a balance wheel to prevent exorbi- 
tant prices being charged for munitions supplied by 
private concerns. In fact, arsenals should go farther 
than this and act, in a measure, as experimental shops 
to find the best way of making such products as they are 
likely to be called on to make in large quantities. They 
should determine the best methods for varying shop con- 
ditions, determine fair standard times in which the work 
can be done and use these results as a basis for prices 
of contracts that may be let at any time. 

While no arsenal in this or in any other country has 
carried on such investigation to any extent or is in posi- 
tion to do it at the present time, we in the United States 
have an excellent opportunity to secure these data for 
future use. It is this consideration, in fact, that has 
prompted the American Machinist to publish in detail 
so many of the operations of shell making in the various 
shops. These data, backed up by the experience of our 
own arsenals and of the best private plants, give us a 
basis for standardizing times that should prove of great 
value in future work. 

It has been suggested that the machinery of some of the 
large munition plants that have been especially equipped 
for the purpose might well be purchased by the Govern- 
ment and stored for future use. Such machines should 
be bought at a nominal price, because they are practically 
of junk value, owing to their being very special and 
having no market value except to the Government, and 
because they have already earned a large profit on the 
investment. Any attempt to secure high prices for such 
machines would tend to prevent their purchase, as it 
would give the best of arguments to those who contend 
that all preparedness is for the personal profit of those 
with material to sell. 

With enough special equipment stored in various ar- 
senals, or in special shops that can be secured at low 
cost in inland cities, to turn out 100,000 shells a day 
in case of need and with a skeleton organization that 
understands the machines we are a long way on the road 
to practical preparedness at a very low cost. It must 
be remembered that the question of labor hardly enters 
into this problem, as most of the special machines have 
been designed especially so as to be readily handled by 
men who never saw a machine shop before. 

An equipment of this kind, slushed to prevent rusting, 
could be maintained at a low cost and could be put into 
commission at short notice. While it might not supply 
all that would be needed, it would give an excellent foun- 
dation and enable at least a good beginning to be made. 

This is very different from the proposition to pur- 
chase gages and fixtures which might be altered to suit 
pur conditions. The machines are made for just this 
work and only need sets of tools to suit our tvpe of shells. 


AMERICAN MACHINIST 


Vol. 44, No. 24 


With gages, on the other hand, almost all would require 
alteration that would be as costly as new gages In many 
cases. Making new gages in large numbers, however, so 
as to have them ready, would be of real value. 

We must not overlook the fact that there is a deep- 
rooted conviction (which unfortunately has too good a 
foundation in some cases) that personal profit is behind 
much of the urging for preparedness. Any plan that 
succeeds must disarm this suspicion. The best way of 
accomplishing such an end is to show that national serv- 
ice, as well as personal profit, is being considered. 


& 


Russian Credits--Shipping 
Documents for Russia 


As Russia is principally an agricultural country, sales 
there are made on credits maturing with the yearly 
harvests. In seasons when crops have been poor it has 
been found necessary to extend some credits to the 
following year. Russians, as a class, are disposed to 
guard their financial standing jealously, although the 
fact that bankruptcy is not uncommon there shows the 
necessity for care in obtaining credit information. 

Our leading bankers have made arrangements to handle 
Russian-American business direct, and through branches 
established in Russia they will find means to finance 
the loans required there after assuring themselves of 
the soundness of the security offered. Now is the time for 
American manufacturers to get the information they 
require, connect with agents, provide catalogs, etc., so 
that they will be able to place their sales campaign in 
full swing at the end of the war. 

The economic similarity between Russia and the United | 
States indicates that soon after the war Russia may place 
a still higher tariff wall around her territory, so that 
manufacturers intending seriously to enter that market 
should keep in mind the examples of two successful 
American firms, one manufacturing agricultural ma- 
chinery, the other sewing machines. Both these concerns 
do a world-wide business and both found it advantageous 
to establish branch factories in Russia. There the 
heavier pieces of their machines are made, the lighter 
and more complicated parts being imported from the 
United States. 

In shipments made from the United States to Russia 
the documents may be in English. The Department oi 
Commerce in Washington, D. C., publishes the consular 
regulations covering shipments in all countries. Machine 
builders may also turn over all these details to commis- 
sion merchants or forwarding agents who specialize on 
Russian shipments. Correspondence from Russia should 
be answered in the language in which the inquiry 18 
written. 

During the war the principal exports to Russia have 
consisted of munitions of war, while the imports from 
Russia have greatly decreased, owing to laws prohibiting 
the export of certain articles and to the high freights 
demanded. 

This has caused the ruble, ordinarily worth 6114c., to 
drop to about 31c¢., but the normal rate of exchange will 
cloubtless be reached as soon as peace is declared. This 
may not be far off, and American machine builders 
should start now a comprehensive campaign to extend 
their interest in Russian markets. 


June 15, 1916 
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Bench Precision Lathe 


The precision lathe illustrated represents a recent 
product of Walter H. Wade, 311 Atlantic Ave., Boston, 
Mass. Although this lathe is designed primarily for 


BENCH PRECISION LATHE 
Swing, 8% in.; distance between centers, 24 in. 


toolroom use, the various classes of accurate work for 
which it is especially adapted will come to mind. 

The bearings are of tool steel, hardened and ground. The 
lathe is equipped with a quick-change gear box through 
which threads from 12 to 120 per in. can be cut. 

The machine is furnished with either two-speed and 
reverse treadle countershaft or friction countershaft. 

z 
Portable Horizontal Hydraulic 
Forcing Press 


The press shown was designed for pressing shafts out 
of dredge tumblers, rolls, large gears, etc. It consists of 
a head, cylinder, ram, hydraulic pull-back, reservoir and 


ay 


- 


PORTABLE HYDRAULIC FORCING PRESS 

Capacity, 600 tons; stroke of ram, 24 in.; dis- 
tance between bars, minimum 36 in., maximum 
42 in.; weight, 10,900 lb. 


double-plunger hand pump with valves and hydraulic 
gage, all self-contained. 

The low-pressure pump bypass is closed until the ram 
comes up to the work; then it is opened by means of a 
handwheel, and the heavy-duty work is completed by the 
high-pressure pump. The geared screw stem transfer 
tans alternately operates the hydraulic ram and _ pull- 

ack. 

The press is a recent product of the Charles F. Elmes 
Engineering Works, Chicago, II. 
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Bar-Straightening Machine 
The machine shown is automatic in action and, while 
designed for straightening and polishing steel shafting, 
is found equally suitable for straightening iron, brass and 


BAR-STRAIGHTENING MACHINE 


bronze bars. The operation is continuous after the rolls 
are set for a certain size of bar. The rate of straightening 
is about 30 ft. per min. 

The shaft, or bar, is straightened by passing between 
two rolls, one of which is ground concave, the other 
straight. These rolls are set at an angle with each other 
so that the face of the roll ground straight will be nearly 
parallel with the concave surface of the other roll. By 
this means the bar operated on is bent uniformly its 
entire length, thereby removing all crooks and leaving 
the bar as straight as is possible to make it by machine 
operation. These rolls are made of very hard chilled iron, 
and two sets are furnished: One 
for rough-straightening—that is, 
straightening the bars before they 
are turned—and the other set for 
restraightening, removing all tool 
marks, finishing and _ polishing 
the shaft after it is turned. 

Either set of rolls can be used 
for polishing to start with, but 
after using rolls for rough- 
straightening they should be kept 
for that purpose only, as they be- 
come rough in time and it is not 
necessary that the rough-straightening rolls have as good 
a surface as the polishing rolls, which should be kept 
ground smooth to get good results. The machine is 
readily set up for the different-sized shafting, and the 
adjustments are easily made. . ; 

The type c* machine shown is made in a variety of 
sizes and represents a late product of the Medart Patent 
Pulley Co., St. Louis, Mo. A machine accommodating 
bars from 1 to 3 in. in diameter and 25 ft. long will occupy 
a floor space of 30x3 ft. 
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Heavy Press for General 
Automobile Work 


The press shown was made especially for producing 
Ford brake drums, but may be used for general auto- 
mobile or other work of all kinds within its capacity. 
It is known as No. 67-A and is manufactured by the 


PRESS FOR GENERAL AUTOMOBILE WORK 
Width between uprights, 28 in.; opening in bed, 12x14 in. 
(but this can be made to suit customer); die space from top 
of bolster to face of slide, stroke down, adjustment up, 12 in.; 
stroke of slide on standard, 4 in.; maximum stroke of slide, 
Pee adjustment of slide, 4 in.; thickness of bolster, 3% in.; 
ole in 8s 


of shaft, 93 in.; iywheel, geared, 48x9 in.; pulleys, 26x7% in.; 
Fs gearing, 8 to 1; floor space, 85x98 in.; weight, about 


Consolidated Press Co., Hastings, Mich. It is made 
with either single or double pulleys and is double geared. 
The frame is grooved and tongued at every joint. Gears 
and dangerous places are guarded, and nothing has been 
overlooked to make the machine satisfactory for long 
and hard shop service. 

& 


Hydraulic Forcing Press 


The hydraulic press shown is a recent design developed 
by the Hydraulic Press Manufacturing Co., Mount 
Gilead, Ohio. It is a double-purpose press, especially 
intended for two distinct forcing operations, and was 
constructed primarily for use in forcing locomotive piston 
rods into the piston heads and also for removing the 
piston head from the piston rod. However, it can be 
readily seen that the press is adaptable to a wide range of 
miscellaneous forcing work coming up in general ma- 
chine, repair, automobile and railroad shops. The press 
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is also suitable for certain classes of arbor and broaching 
work, the open slot in the press proper allowing ample 
space for the arbor forcing operations and providing a 
place for a broach to pass through. 

For forcing the piston head on, the piston head is set 
on the lower base with the rod passing up through the 
press base proper, the pressure then being applied from 


HYDRAULIC FORCING PRESS 

Maximum pressure capacity of upper part, 100 tons; lower 
part, 50 tons; diameter of ram, 10 in.; length of run, 22 in.; 
total daylight space, 86 in. 
the end of the piston rod, forcing it into the piston head. 
When the press is used for forcing the piston head off 
the rod, the piston head with the rod is hung on the 
press base proper and the pressure applied from the end 
of the rod, forcing the rod out of the piston head. 

This press is self-contained, the pressure being fur- 
nished by a direct motor-driven horizontal double-plun- 
ger pump with double gear reduction. A T-screw 
hydraulic operating valve controls the pressure from the 
pump to the press evlinder. 


co 
Pneumatic Stay-Bolt Cutter 


The machine shown was primarily intended for cut- 
ting locomotive-boiler stay-bolts, but by using an extra 
set of blades suitable for cutting rivet heads it may be 
used for all kinds of car, boiler and structural repairs. 
The machine is composed of an air cylinder and frame 
combined, the jaws being worked by a lever and toggle 
movement attached to the 15-in. piston. It is operated 
at a working pressure of from 90 to 100 lb. of air and 
will cut off, leaving the proper amount for heading, 
about 1,200 stay-bolts, ranging from 34 to 114 in, in 
diameter, per hour. 


a 


On 


June 15, 1916 


While the machine itselt differs but little from similar 
types, the big feature is that it is hung in a sort of 
universal joint, which is perfectly balanced, so that the 
operator can with perfect ease swing the big machine to 
any angle desired. It weighs about 300 lb. and is made 
by the Baird Pneumatic Tool Co., Topeka, Kan. 


i 
Handy Woodworking Vise 


It will be observed from the illustrations that the form 
of vise shown may be used in either a horizontal or a 
vertical position. The vise automatically locks at any 


FIG. 1. WOODWORKING VISE 
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FIG. 2. VISE IN HORIZONTAL POSITION 


point on the complete circle. The tightening of the jaws 
simultaneously clamps the vise on its base. The jaws are 
2144x314 in. and open 5 in. The vise weighs 15 lb. 
It is a recent product of the Will-Burt Co., Orrville, 
Ohio. 
8 


Federal Government Will 
Build a Nitrate Plant 


The Army Reorganization Bill as finally enacted author- 
izes the President to make an investigation to determine 
the best process “for the production of nitrates and other 
products for munitions of war and useful in the manu- 
facture of fertilizers and other useful products.” He is 
further authorized to select a water-power site or other 
site and to construct a plant for the manufacture of such 
product. The products of the plant are to be used for 
military and naval purposes to such extent as the Presi- 
dent may deem necessary, and any surplus may be sold 
under such regulations as he may prescribe. The bill does 
not specify the capacity of the plar+t, but $20,000,000 is 
appropriated for its construction and an issue of Panama 
Canal bonds to raise the money is authorized in case suf- 
ficient funds in the treasury are not available. A provi- 
sion is inserted that the plant must be operated “solely by 
the Government and not in conjunction with any other 
industry or enterprise carried on by private capital.” 

In view of the widely published fact that one of the 
most needed measures for national defense is the provision 
of a supply of nitrates that will be available for use at 
any time the shipment of nitrates from Chile is inter- 
rupted, there is no doubt that the Government will pro- 
ceed promptly with the construction of the plant. 


A Rapid Planting Machine 


A machine that plants from 10,000 to 15,000 forest- 
tree seedlings a day is now being used at the Letchworth 
Park Forest and Arboretum, in Wyoming County, N. Y., 
according to officials of the Forest Service, who are acting 
as advisers in the work. Previously the planting has been 
done by hand at the rate of 1,200 to 1,500 trees each day 
per man. 

The machine was designed to set out cabbage and 
tomato plants, but works equally well with trees. It is 
about the size of an ordinary mowing machine and is 
operated by three men and two horses. One man drives 
the team while the other two handle the seedlings. The 
machine makes a furrow in which the trees are set at any 
desired distance, and an automatic device indicates where 


they should be dropped. 
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Straight Pipe Threads for Fixtures 
and Fittings 


Report oF A.S.M.E. CoMMITTEE 


SYNOPSIS—This report summarizes the find- 
ings of a commiltee appointed by the American 
Society of Mechanical Engineers and gives in con- 
densed form the suggested dimensions, formulas 
and gages for straight pipe threads for fiztures 
and fittings. 


The term “outside diameter” used in this report refers 
in the case of male threads to the top of the threads or 
largest diameter, and in the case of female threads to the 
bottom of the threads or largest diameter. The term 
‘root diameter” similarly refers to the smallest diameter. 
The “pitch diameter” is of course determined by sub- 
tracting from the outside diameter of a theoretical full 
V-thread the single depth of the thread. Fig. 1 illus- 
trates these various diameters. 


StraigHt Turraps Not To REPLACE TAPERS 


This report is in no way to be considered as recom- 
mending the use of straight pipe threads on pipe in place 
of taper threads made to the American Briggs Standard. 
On certain classes of female fittings, however, straight 
pipe threads are used with entire satisfaction when the 
engaging male thread is taper and to American Briggs 
Standard, as a “make up” nonleaking joint is obtained. 
The use of straight male threads under these conditions 
is therefore not to be recommended, as an excessive 


_peTHEORETICAL OUTSIDE DIAM. "V THREAD 


FEMALE 
FIG. 1. 


MALE 
OUTSIDE, PITCH AND ROOT DIAMETERS 


amount of cement is necessary to prevent leaks. Often, 
however, in fixture work such a joint is not necessary 
and is in many cases undesirable for purposes of finish, 
and in such cases straight male threads may be used to 
advantage. It will be manifest upon inspection of the 
figures given in Tables 1 and 3 that a female threaded 
fitting will not screw down to the end of the thread, but 
will “make up” at a proper point, which is normally to 
be desired; further, from inspection of Tables 1 and 5, 
that the 14-in. socket caps will screw down to end of 
the thread without “make up,” which in this particular 
case is desired. Also, by comparison of Tables 2 and 
3 together and Tables 2 and 5 together, it will be noted 
that the female fitting will not “make up” at any point, 
but will show a slight looseness at all points, making the 


use of a considerable amount of cement necessary if a 
nonleaking joint is desired. 

The notch on the American Briggs Standard which 
is located by the thickness of the American Briggs Ring 
is well recognized as locating the proper point on the 
standard for the measurement of the pitch diameter of 
straight pipe size threads. The thickness of this ring was 
recommended for each size of pipe by the Committee 
on Standardization of Pipe Thread Gages appointed by 
the American Society of Mechanical Engineers, working 
in conjunction with the Committee of Manufacturers on 
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RING 
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A = PITCH DIAM.AT END OF PIPE 
B = BASIC PITCH DIAM.FOR STRAIGHT 
PIPE THREADS 
C,= MAXIMUM PITCH DIAM.OF STRAIGHT 
MALE LOCK NUT THREAD - 
H = DIFFERENCE IN DIAM. FOR ONE THREAD 
X= TAPER JIN 32 TO AXIS 


C,= MINIMUM PITCH DIAM. OF FEMALE 
LOCK NUT THREAD 

D = OUTSIDE DIAM.OF PIPE 

G = PITCH DIAM.AT LARGE END 

R= ROOT DIAM.AT END OF PIPE 

nm = NUMBER OF THREADS PER INCH 


FIG. 2. BASIC STRAIGHT PIPE SIZES 
Standardization of Valves and Fittings. Further, this 
latter committee adopted the sizes at the notch as correct 
for straight pipe threads. The angle, form and pitch of 
the thread are of course the same as on the American 
Briggs Standard. 


FORMULAS FOR Basic Pitcr DIAMETER 


_ The report of the Committee on Standard Pipe and 
Pipe Threads presented to the American Society of 
Mechanical Engineers in 1886, Paper CCXXVI, and 
supplemented by the report of the Committee on Gages 
previously mentioned, gives standard dimensions of pipe 
and certain formulas shown in Fig. 2. In this figure 
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The sizes shown in Fig. 2 and previously described 
were adopted by the Committee of Manufacturers on 
Standardization of Fittings and Valves on Sept. 17, 
1913, except the straight pipe thread and the locknut 
sizes, which were later adopted by the same committee 
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on Mar. 16, 1915. The figures for the various pipe 
sizes as published by that committee are given in Table 
1, with the addition of columns headed D, G and H. 


TOLERANCES SUGGESTED 


The maximum tolerances taken on the pitch diameters 
by the Committee of Manufacturers on Standardization 
of Fittings and Valves are one thread above and one 
thread below basic sizes, or a total of twice H, Table 1. 

While your committee recommends the same bastc sizes 
as the foregoing committee and concurs with it in its 
recommendation for tolerances on pipe fittings with 
straight threads, yet for the special fittings hereafter 
mentioned it is necessary to use different tolerances. The 
straight pipe threads recommended by the Committee 
of Manufacturers are almost universally used on female 
fittings only, and the tolerance that is taken above and 


GOAND NOTGO MINIMUM OUTSIDE DIAMETER 
{MoT 60 MAXIMUM PITCH DIAM. 780 MINIMUM PITCH DIAM 


FL GO MINIMUM ROOT DIAM. 


+ PITCH DIAM. TOLERANCE 
NOT 60 GO 
THREAD PLUG GAGE FOR FEMALE WORK 


{@0 AND NOT GO MAKIMUM OUTSIDE DIAM. MINIMUM OUTSIDE DIAM... 
{ @O MAXIMUM PITCH DIAM. NOT GO MINIMUM PITCH DIAM. ‘ 


“-@0 MAXIMUM ROOT DIAM, NOT GO MAXIMUM ROOT DIAM. LESS.“ 
PITCH DIAM. TOLERANCE 
60 


NOT GO 
THREAD RING GAGE POR MALE WORK 


FIG. 3. “GO" AND “NOT GO” GAGES 


below basic size is therefore eminently a proper one. 
This is not the case, however, when both male and 
female fittings have straight threads, and a careful survey 
of the product in consultation with manufacturers and 
users developed that the following maximum tolerances 
be allowed on pitch diameters: 0.004 in. on 1-in. pipe 
size; 0.005 in. on 14-in. and 3¢-in. pipe size; 0.006 in. 
on ¥%-in. and 34-in. pipe size; 0.007 in. on 1-in. pipe 
size. 

These tolerances should be taken over basic sizes for 
female fittings, and under basic sizes for male fittings. 


TABLE 1. AMERICAN BRIGGS PIPE STANDARD L 
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When female fittings with these tolerances are used with 
male fittings made taper to American Briggs Standard, 
& proper “make up” joint will result. One inch is the 
largest pipe size in use on this work. 

In order to allow sufficient wear for taps and dies and 
as it is further recognized that a thread three-quarters 
full depth is not too flat for commercial practice, it is 
recommended that the minimum outside diameter of 
female threads and the maximum root diameter of male 
threads be made United States Standard and that the 
maximum root diameter of female threads and the 
minimum outside diameter of male threads be such that 
three-quarters of the depth of a full V-thread results. 
The maximum outside diameter of female threads and 
the minimum root diameter of male threads is purposely 
not specified so that manufacturers may, if so desired, 
start their taps and dies full V-thread and allow them 
All 
calculations for root and outside diameters should be 
based on the pitch diameters. 

The length of thread should not be less than the full 
Briggs ring. 

Threaded gages should be made primarily to check 
the pitch diameters. The maximum allowable flatness 
of thread should be checked by plain gages. Gages for 
female fittings made to maximum sizes should not enter, 
and made to minimum should enter, the fittings. Gages 
for male fittings made to maximum sizes should be 
entered by, and made to minimum sizes should not be 
entered by, the fittings. This will insure the fittings 
being made with less variation than the allowed tolerances. 


REFERENCE GAGE DIMENSIONS FOR MALE AND FEMALE 
FITTINGS 


It will be noted above that a flatness of three-quarters 
of a full V-thread is recommended in extreme cases. 
This is to cover commercial practice in tapping and 
threading sheet-metal shells. Working gages for fittings - 
turned from rod may, however, ignore this allowance. 
Further, in order that the pitch diameter may always 
be properly gaged, clearance should be allowed on the 
outside thread diameters of the gages; Fig. 3 and the 
dimensions given hereafter in connection with Tables 2, 
3 4 and 5 cover these points. 

The tables on the following page give the results of 
the findings of the committee in a condensed and readily 


usable form. 


OCKNUT THREADS AND BASIC STRAIGHT PIPE SIZES 


Pitch Maximum Inches : 
Pitch Diameter eee a PY baa Thickness Thickness Phe piereney 
i staal Notch Straight Straight Outside ull a nscce Lace Diameter 
gir stag Depth of Basic Male Lock- Female Lock- Diameter Bricas Ring End One Thread 
a fn. Thread Pipe Straight nut Thread nut Thr Pipe ns is lp 
n 0.8 +n A B Ci : 0.2638 0.180 0.37999 0.00232 
. 8400 0.38632 0.405 . $ ; 0.00347 
27 0.02062 = 0.30350 00 0.30378 0.50725 0.540 oe 8 eto «063780000347 
18 0 biada 0.61201 0.62701 0.64090 0.64437 0.675 ae Hee Bae Scotia 
4 0.75843 0.77843 0.79628 0.80075 0. Meepee oan aes B OoLae 
14 OD osvid. «096768 ——«O, O888G 1.00671 ee Herts 0.6828 0.400 1.25630 900543 
11 0.06956 1.21363 1.23863 1: . 2658 t aep 0.7068 0.420 "601 
. 60511 1.61055 ‘84131 0.00543 
' i Or hoses i 79009 1 39934 184407 1.84951 1. 0.7563 0.436 231630 0.00543 
1 11 0.06956 5 ees 2 29627 2.31801 2.32344 2.375 4378 0682 2.79063 0.00781 
24 8 0 10000 2.71954 2.76216 raed eer ae 1.2000 0.766 3.41563 0.00781 
rr et ee ce 
: 387 4.41838 4.91563 
44 8 G ioooo, S308 repre 4.91718 4.92499 oe et ete 5.47863 0.00781 
0000 30 5.48055 : 0.958 
rr ee ee ee ee 
2 ; 
H 3 9 10000 8.43360 3 30003 «= 8.53128 «8.53900 8.625 18128 1130 9.54063 0.00781 
9 3 SO iouo =—«9 42735. «949797 «9.520229. 53708 9.625 nes 1.130 1886563 «000781 
10* 8 010000 10.54532 10.62004  10.65219 10. 10. 


* For sizes above 10 in. the preceding formulas should also be used. 
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FOR MALE FITTINGS 
Reference Gages 

“Not Go” Threaded Ring 
Outside diameter = Maximum 
Pitch diameter = Minimum 
Root = Maximum leas pitch-diameter tolerance 

“Go” Threaded Ring 
Outside diameter = Maximum 
Pitch diameter = Maximum 
Root = Maximum 
“Not Go” Plain Ring 


Diameter = Minimum outside diameter 
“Go’’ Plain Ring 
Diameter = Maximum outside diameter 


Working Gages 


For sheet-metal work same as reference gages above. 
Sia turned work threaded rings and “Go” plain ring same as reference gages 
above. 


“Not Go” Plain Ring 
Diameter = Maximum outside diameter less pitch-diameter tolerance 


FOR FEMALE FITTINGS 
Reference Gages 
“Not Go” Threaded Plug 
Outside diameter = Minimum 
Pitch diameter = Maximum 
Root diameter = Minimum plus pitch-diameter tolerance 
“Go” Threaded Plug 


‘Outside diameter = Minimum 


Pitch diameter = Minimum 
Root diameter = Minimum 
“Not Go” Plain Plug 
Diameter = Maximum root diameter 
“Go” Plain Plug 
Diameter = Minimum root diameter 


Working Gages 
For sheet-metal work same as reference gages above. 
For turned work threaded plugs and ‘'Go"’ plain plug same as reference gages 


above. 
“Not Go” Plain Plug 
Diameter = Minimum root diameter plus pitch-diameter tolerance 
The tolerance on pitch diameter will be known as T. 
The formulas are: 
MALE FITTINGS 
Maximum pitch diameter = B 


Maximum root diameter 


Maximum outside diameter = B + -—— --—- 
Minimum pitch diameter = B—T 


Minimum outside diameter = B — T + 3} Ce 
FEMALE FITTINGS 

Maximum pitch diameter = B + T 

Maximum root diameter =B+T— 4} CA) 

Minimum pitch diameter = B 

Minimum root diameter = B— 0. 81082 


Minimum outside diameter = B + oie? 


Tables 2 and 3 are given for convenience, being derived 
from the foregoing formulas. 
TABLE 2. SPECIAL STRAIGHT FIXTURE PIPE THREADS; MALE 
THREADS 


Dimensions in Inches 


Maximu Toler- 
: Threads Diam. Minimum ance Minimum 
Pipe per ; Pitch Diam. Pitch Length 
Size n. Outside Basic Root Outside Pitch Diam. of Thread 
' 27 0.3089 0.3748 0.3507 0.3868 0.3708 0.004 0.2638 
18 0.5260 0.4899 0.4538 0.5089 0.4849 0.005 0.4018 
i 18 0.6631 0.6270 0.5908 0.6460 0.6220 0.005 0.4078 
j 14 0.8248 0.7784 0.7320 0.8033 0.7724 0.006 0.5337 
14 1.0353 0.9889 0.9425 1.0138 0.9829 0.006 0.5457 
1 114 1.2951 1.2386 1.1821 1.2692 1.2316 0.007 0.6828 


TABLE 3. SPECIAL STRAIGHT FIXTURE PIPE THREADS; 
THREADS S; FEMALE 


Dimensions in Inches 


Minimum Toler- 

Threads Maximum Diam ance Minimum 
ipe pet _ Diam. Pitch Pitch Length 
Size n. Pitch Root Outside Basic Root Diam. of Thread 

27 0.3788 0.3628 0.3989 0.3748 0.3507 0.004 0.2638 
18 0.4949 0.4709 0.5260 0.4899 0.4538 0.005 0.4018 
18 0.6320 0.6080 0.6631 0.6270 0.5909 0.005 0.4078 
14 0.7844 0.7535 0.8248 0.7784 0.7320 0.006 0.5337 
14 0.9949 0.9640 1.0353 1.9889 0.9425 0.006 0.5457 
1 114 1.2456 1.2080 1.2951 1.2386 1.1821 0.007 0.6828 
While the sizes given in Tables 2 and 3 should be 


satisfactory’ on gas burners, fixture nipples, insulating 
joints, hickeys and the general run of similar fittings 
for all female threads and for male threads when straight 
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threads are necessary, they are not safely usable on 
electric socket caps, as the fit with the nipple or 
coupling should be sufficiently loose to permit the cap 
to be easily screwed down to the shoulder without strain. 


ELEcTRIC SOCKET Caps 


Pipe couplings into which male electric socket caps 
are screwed are commercially made with a tolerance of 
one thread each side of the notch on the American 
Briggs Standard as adopted by the Committee of Manu- 
facturers on Standardization of Fittings and Valves. 
Therefore, it is desirable that the maximum be less than 
basic size by 0.001 in. more than one thread. Referring 
to Fig. 2, 

Maximum ytch diameter = B— (H + 0.001) 
The tolerances as well as the relative root and outside 
diameters are given in Table 4; in this the minimum 
lengths of thread recommended are also shown. 


TABLE 4. SPECIAL STRAIGHT ELECTRIC FIXTURE THREADS; 
MALE ELECTRIC CAPS, ETC. 


Dimensions in Inches 


Maximum Minimum Toler- 
Threads Diam. Diam. ance Minimum 
Pipe per Pitch Length 
Sise D Outside Pitch Root Outside Pitch Diam. of Thread 
27 0.3956 0.3715 0.3474 0.3835 0.3675 0.004 0.250 
18 0.5215 0.4854 0.4493 0.5044 0.4804 0.005 0.281 
18 0.6586 0.6225 0.5864 0.6415 0.6175 0.005 0.281 
14 0.8193 0.7720 0.7265 0.7978 0.7669 0.006 0.375 
14 1.0298 0.9834 0.9370 1.0083 0.9774 0.006 0.375 
1 118 1.2887 1.2822 1.1757 1.2628 1.2252 0.007 0.500 


The 1%-in. size female is most largely used; and 
owing to the oversize fixture nipples now in use an 


‘arbitrary minimum pitch diameter of 0.3790 in. is 


recommended. This size will not be too loose on standard 
nipples. For sizes above ¥ in. a minimum pitch 
diameter one thread larger than basic is taken: 
Minimum pitch diameter = B + H 
Tolerances on all sizes should be the same as previously 
established, the root and outside diameters being pro- 
portional. Table 5 is derived for convenience, and in it 
the minimum length of thread recommended is shown. 
The committee recommends the use of straight pipe 
threads and locknut threads as adopted by the Committee 
of Manufacturers on Standardization of Fittings and 
Valves, as described, and also the use of the special 
straight threads. It further recommends that there be 
deposited with the Bureau of Standards, Washington, 
D. C., master gages, the expense of such gages to be 
borne by the manufacturers. 


TABLE 5. SPECIAL STRAIGHT ELECTRIC FIXTURE THREADS, 
FEMALE ELECTRIC CAPS, ETC. 


Dimensions in Inches 


Maximum Minimum Toler- 

: Threads Diam. Diam. ance Minimum 
Pipe pe ; Pitch Length 
Size n. Pitch Root Outside Pitch Root Diam. of Thread 

27 0.3830 0.3670 0.4031 0.3790 0.3549 0.004 0.2638 
18 0.4984 0.4744 0.5295 0.4934 0.4573 0.005 0.4018 
18 0.6355 0.6115 0.6666 0.6305 0.5944 0.005 0.4078 
14 0.7889 0.7580 0.8293 0.7829 0.7365 0.006 0.437 
14 0.9994 0.9685 1.0398 0.9934 0.9470 0.006 0.437 
1 114 1.2510 1.2134 1.3005 1.2440 1.1875 0.007 0.500 


The straight pipe threads recommended by the Com- 
mittee of Manufacturers on Standardization of Fittings 
and Valves are known by that name. The committee, 
therefore, recommends the use of this name for these 
standards only, and that the special standards previously 
described be known as special straight fixture pipe threads 
and special straight electric fixture threads respectively. 

Edward S. Sanderson, Chairman, Harry E. Harris, 
William J. Baldwin, Stanley G. Flagg, Jr., Charles R. 


Hare, A. H. Moore, W. R. Webster and George B. Thomas, 
Secretary. 


— 
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NEW PUBLICATIONS 


LATHE DESIGN, CONSTRUCTION AND OPERATION—By 
Oscar E. Perrigo. Revised edition; four hundred and 
sixty 6x9 in. pages; 341 illustrations; indexed; cloth bound. 
une oecae W. Henley Publishing Co., New York City. 

rice, .50. 


This is a new edition of a work originally brought out in 
1907. In its present form the book has been revised and en- 
larged. A chapter has been added, detailing all kinds of 
lathe work, treating of lathe installation and management, 
milling, drilling and grinding attachments and their se, 
methods of turning tapers, turning spherical surfaces, making 
oil grooves and many other processes pertaining to practical 
lathe work. This matter has been prepared in such a form 
as to be readily followed by any apprentice, student or 
amateur machinist. 


THE “MECHANICAL WORLD” POCKET DIARY AND YEAR 
BOOK FOR 1916. Two hundred and sixty-three 4x6-in. 
paeee, illustrated; indexed: cloth bound. rice, 25 cents; 

0 cents postpaid. The Norman, Remington Co., Balti- 
more, ‘ 


This is the twenty-sixth year of the issue of this pocket 
book, which is in keeping with those that have been published 
before. 

A number of new features have been introduced, among 
them being the following: The section on steam boilers has 
been largely rewritten. There is a separate and enlarged 
section on the Diesel engine, embodying many concisely 
arranged data. Notes are given dealing with brazing and 
soldering, also new tables on these subjects, and on Lanca- 
shire and Cornish boilers, steel plates, friction clutches and 
one table for circle spacing. 

The book is in a convenient form and contains much 
valuable information for the designer, the draftsman and the 
machinist. 


PERSONALS 


W. H. Neumeister, for sometime past a member of the ma- 
chinist ranks of the Sioux City Welding and Machine Works, 
Sioux City, Iowa, has been promoted to the superintendency. 


A. F. Orestt, for some time past a member of the executive 
force of Deere & Co., Moline, Ill., has been appointed gen- 
eral manager of the Rivett Lathe and Grinder Co. Bos- 
ton, Mass. 


C. 8 Maerer, formerly superintendent of the Independent 
Motor Co., Port Huron, Mich., has become agent and dis- 
tributor of the Republic Motor Co., Alma, Mich. Mr. Maurer’s 
headquarters will be in Findlay, Ohio. 


Jack C. Carltom, formerly with the Lodge & Shipley Ma- 
chine Tool Co., has organized and become president of the 
Carlton Machine Tool Co., Cincinnati, Ohio, successors to the 
William E. Gang Co., of the same city. 


Otte Faber, until recently sugar engineer with the Pal- 
marito de Canto, Orlente, Cuba, has become associated with 
the George L. Squier Co., Buffalo, N. Y., for which he will be 
in charge of the design and erection of sugar machinery. 


J. E. Greensmith, formerly general manager of the Mason 
Machine Works, Taunton, Mass., and more recently assistant 
general manager of the New England Westinghouse Co., has 
resigned the latter position to become president of the 
Boston Scale and Machine Co., Boston, Mass. 


OBITUARY 


Mortimer H. Wright, one of the founders and superintend- 
ent of the Pennsylvania Shafting Co. Spring City, Penn. 
died in that city on May 28, after a brief illness. Mr. Wright 
was 49 years old. 


James B. Wine, of Watertown, N. Y., who had attracted 
‘considerable attention since the outbreak of the war by his 
rapid development of a large cartridge and cartridge-ma- 
chinery manufacturing business, died at Atlantic City, N. J. 
on June 7. Mr. Wise’s regular business was the manu- 
facture of plumbing supplies. He was 58 years old and a 
native of Stamford, Conn. 


John Barnes, president and for many years the guiding 
mechanical spirit of the W. F. & John Barnes Co., Rockford, 
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Ill., died at his home in that city on May 29 after a long 
illness induced by old age. Mr. Barnes was born in Mt. Mor- 
ris, N. Y., in 1833 and when a young man migrated to Rock- 
ford, Ill. In 1872 he formed a partnership with his brother 
W. F. Barnes for the manufacture of foot-power machinery 
which partnership culminated in the formation of the present 
company which has become so well known in the fleld. In 
addition to his business capacity, to which much of the 
growth of his company was attributed, Mr. Barnes had a 
fertile mechanical imagination and was responsible for many 
of the designs and devices developed by his company dur- 
ing its existence from the pioneer days. While retaining 
the presidency of the organization Mr. Barnes withdrew 
from active management in 1908, since which time his sons 
Aubrey T. and John S. have been in charge. Mr. Barnes was 
for many years a conspicuous figure in the civic affairs of 
Rockford and at the time of his death was chairman of the 
Board of Trustees of Rockford College. 


To meet the requirements of its growing business the 
Norma Company of America announces plans for the erec- 
tion of a four-story reinforced-concrete, 70x350-ft. building 


on a 10-acre site in Elmhurst, Long Island, which is on the 
outskirts of Long Island City. 


TRADE CATALOGS 


Rex Tool Post. Rex Mfg. Co., Hyde Park, Boston, Mass. 
Circular. Ijlustrated. 

Screw Plates. Russell Mfg. Co., Greenfield, Mass. Catalog 
No. 2. Pp. 48. 65x7% in. 

Mr. R. Boehnke, Jr., 7 Tooronga Road, Upper Hawthorn, 
Victoria, Australia, would like to receive catalogs of ma- 
chine tools used in the manufacture of automobile parts, in- 
cluding gear-cutting machines, drillers, slotters, grinders, 


FORTHCOMING MEETINGS 


Master Car Builders’ Association. Annual meeting, June 


14-17, Atlantic City Joseph W. Taylor, secretary, 


Karpen Building, Chicago, Ill. 


American Railway Master Mechanics’ Association. Annual 
meeting, June 17-21, Atlantic City, N. J. Joseph W. Taylor, 
secretary, Karpen Building, Chicago, Il. 


American Society for Testing Materials. Annual meeting 
June 27 to July 1, 1916, Hotel Traymore, Atlantic City, N. J. 
Edgar Warburg, secretary, University of Pennsylvania, Phila- 
deIphia, Penn. 


American Foundrymen’s Association and American Insti- 
tute of Metals. Annual meeting, September 11-16, Cleveland, 
Ohio, A. O. Backert, secretary, American Foundrymen’s As- 
sociation, Cleveland, Ohio. 


ican Society of Mechanical Engineers. Monthly 
niectinn first Tuesday. Calvin W. Rice, secretary, 29 West 
Thirty-ninth St., New York City. 


on Branch National Metal Trades Association. Monthl 
Saecuni on first Wednesday of each month, Young’s Hotel. 
. Ww. Poole, secretary, 40 Central St., Boston, Mass. 


dence Association of Mechanical Engineers. Monthly 
melee. fourth Wednesday each month. A. Brooks, secre- 
tary, Brown University, Providence, R. I 


land Foundrymen’s Association. Regular meet- 
ing second ednesday of each month. Exchange Club, Bos- 
ton, Mass. Fred F. Stockwell, 205 Broadway, Cambridgeport, 
Mass. 

’ Society of Western Pennsylvania. Monthly 
eeu ented Tuesday: section meetine first Tuesday. Elmer 
K. Hiles, secretary, Oliver Building, {ttsburgh, Penn. 


Society of Technical Draftsmen. Monthly meet- 
ing tant Thursday. Yo. L. Angevine, Jr., secretary, 857 Genesee 
St., Rochester, N 

dents’ and Foremen’s Club of Cleveland. Monthly 
atthe shira Saturday. Philip Frankel, secretary, 310 New 
England Building, Cleveland, Ohio. 

Western Society of Engineers, Chicago, Tll Regular meet- 


dnesday evening of each month, excepting July 
oa Oe J. H. Warder, secretary, 1785 Monadnock Block, 


Chicago, Ill. 


f Foundrymen’s Association. Meetings first 
ayanr sean or ‘each raonth. Manufacturers’ Club, Philadelphia, 
Penn. Howard Evans, secretary, Pier 45 North, Philadelphia, 
Penn. 

League of America. Regular meeting second 
munes or cach month. Oscar 8. Teale, secretary, 35 Broadway, 
New York, N. Y. 
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IRON AND STEEL 


Pig Iron—Quotations were current as follows at the points 
and dates indicated: 


One One 

June 9, Month Year 

1916 Ago Ago 

No. 2 Southern Foundry, Birmingham. $14.75 $15.00 $9.50 

No. 2X Northern Foundry, New York. 20.25 20.75 14.00 

No. 2 Northern Foundry, Chicago.... 19.00 19.00 13.00 

Bessemer, Pittsburgh.............06. 21.95 21.95 14.55 

Basic Pittsburgh ............-502 eee 18.95 18.95 13.45 

No. 2X, Philadelphia ................ 20.25 20.50 ete 
No. 2 Valley ........ Bee eet at edb e le atte 18.00 18.50 
No. 2, Southern Cincinnati .......... 17.65 17.90 

- Basic, Eastern Penn. .........2-2220% 20.00 20.50 re 

Gray forge, Pittsburgh .............. 18.70 18.70 : 


Steel Shapesz—The following base prices in cents per pound 
are for angles 3 in. by % In. and larger and tees 3 in. and 
larger and plates % in. and heavier from jobbers’ warehouse 
at the places named: 

r——New York——\ 
One One 


June 9, Month Year Cleve- Chi- 

1916 Ago Ago land cago 

Steel angles, base.......... 3.50 3.25 1.85 3.25 3.10 
Steel T's, base............. 3.65 3.30 1.90 3.25 3.10 
Machinery steel (bessemer) 3.50 3.25 1.80 3.25 3.10 
Steel plutes ...........c.26. 4.25 4.25 Fi 3.65 3.50 


Steel Sheets—The following are the prices in cents per 
pound from jobbers’ warehouse at the places named: 
c——— New York ———~ 


ne One . 

June 2, Month Year Cleve- Chi- 

1916 Ago Ago land cago 

No. 28 black...........- 3.65 3.65 2.60 3.20 3.20 
No. 26 black............ 3.55 3.35 2.50 3.10 3.10 
Nos. 22 and 24 black.... 3.50 3.50 2.45 3.05 3.05 
Nos. 18 and 20 black.... 3.45 3.45 2.40 3.00 3.00 
No. 16 Blue Annealed.... 4.45 4.45 2.35 3.70 3.60 
No. 14 blue annealed.... 4.35 4.40. 2.25 3.60 3.50 
No. 12 blue annealed.... 4.30 4.30 2.20 3.50 3.45 
No. 10 blue annealed.... 4.25 4.25 o 3.55 3.50 
No. 28 galvanized ...... 5.65 5.65 5.50 5.50 5.50 
No. 26 galvanized....... 5.35 5.35 5.20 5.20 5.20 
No. 24 galvanized....... 5.20 5.20 5.05 5.05 5.05 


Standard Pipe—tThe following ‘table shows the comparison 
in discounts, together with the net prices in cents per foot 
for carload ijots f.o.b. mill: 


w——_ Black ——~  -—Galvanized— 
June 9, One June 9, One 
1916 Yr. Ago 1916 Yr. Ago 


% to 2 in. steel butt welded 70% 81% 50%% T2Kh% 
2% to 6 In. steel lap welded. 68% 80% 48146% T2%% 

Diameter, In. 

Me. a enecelie a atand-uie ew Blane wate 3d 3.45 2.19 5.69 3.16 
Ds . sey eie ete ch tie eae ae te eee ae 5.10 3.23 8.42 4.68 
UI «ees te ata ten ara tw ace ees. WN eaten deo 6.90 4.37 11.39 6.33 
Dee ea aca, Sa Splice eas ee Se ack, oe eens 8.25 5.23 13.61 10.18 
Br Ail Re at ee Si ah ou cae eee a le 11.10 7.03 18.32 10.18 
2: awe steed vet eee eee eae 18.72 11.70 30.13 16.09, 
Des ohcheies hag slag atc enn acu ere om 24.48 15.30 39.40 21.04 
Be NS eis aS OR OR Ae ee 34.88 21.80 56.14 29.98 
Be eh ative: Silence Sade bec ed ores 47.36 29.60 76.22 40.70 
asta eg ke eae ewes ap tee eae ah 61.44 38.40 98.88 52.80 

From New York stock the following discounts hold: 
Black Galvanized 
3% to 6 in. steel lap welded............. 1% 0 
% to 3 in. steel butt welded............ 64% 42% 


Malleable fittings, Class B and C, from New York stock 
He at 30 and 5% from Hist price. Cast iron, standard sizes, 
Ce p 


Bar Iron—Prices are as follows in cents per pound at 
the places named: 


June 2, One Month 
1916 Ago 
Pittsburgh, mill ............ cee eee 2.60 2.50 
Warehouse, New York................. 3.25 3.25 
Warehouse, Cleveland ..............00. 3.25 3.25 
Warehouse, Chicago ................... 3.10 3.10 


Cold Drawn Steel Shafting—From warehou3e to consumers 
requiring fair-size lots, the following quotations hold: 


June 9, 1916 One Month Ago 


New York ........... List price plus 20% List price lus 20 
Cleveland eesoeee-. List price plus 20% List neice plus 30 
Chicago ........ -.... List price plus10% List price Plus 10% 


Swedish (Norway) Iron—tThis material ‘ 
follows f.o.b. places named: BEE ETO Abpseelle as 


——- New York ——, 

Today One Year Ago 

$6.00 $3.75 @ 4.00 Cleveland... $6.30 Chicago... 
In coils an advance of 50c. is usually charged. 
Drill Rod—Discounts from list price in New York 

follows: Standard, 65%: extra, 60%: special, 55%. aa 


High Speed Tool Steel containing from 10 to 1 
tells as follows per pound in New York: $7 tungsten 
Billets Bars 


$5.25 


METALS ; 
Miscellaneous Metals—The present que one in cents per 
pound, with a comparison of practically a month and year 
ago, are as follows: 


ne ne 
June 9, Month Year 
191 Ago Ago 
Copper, electrolytic (carload lots). 29.00 30.50 19.00 
VEL psig ita gre ature te olga Ss ae are ware aes 45.00 51.50 38.00 
Ws@A0 les Sawa wens o SE ewes ee 7.00 7.50 5.00 
SPelIler réc4sie ea lt ee we od ee ew oes 13.75 18.00 27.00 
ST. LOUIS 
LAG oo a eas Herendeen HA eae ea ee 7.00 7.37% 
SVGLUOR * co Noo poh es Warne han S annus BS 13.62% 17.87% 


At the places named, 


the following prices in cents per 
pound prevail: 


———_ New York ———_,, 


ne One 

June 9, Month Year Cleve- Chi- 

1916 Ago Ago land cago 

Copper sheets, base .... 37.50 36.50 24.00 38.50 37.50 
Copper wire (carload 

LOGS). eschew eee a 7.50 36.50 21.50 33.00 38.00 

Brass, rods, base ...... 44.50 44.00 20.50 42.00 38.00 

Brass pipe, base........ 46.50 44.50 23.50 45.00 46.00 

Brass sheets .......... 44.50 43.00 20.50 42.00 38.00 
Solder 4% and 1% (case 

OCS): ew oe eaten ees 28.00 31.62% 28.00 32.60 28@30 

Old Metalsa—The following are the dealers’ purchasing 


prices in cents per pound: 
7-—New York—, -—Cleveland—, 


ne ne 
une Month June 9, Month 


91 Ago 1916 Ago 
Copper, heavy and crucible... 23.50 25.00 - 23.50 25.00 
Copper, heavy and wire...... 23.00 24.50 23.00 24.00 
Copper, lIhite and bottoms.... 19.59 22.00 20.00 24.00 
Lead, heavy ............000% 5.50 6.00 6.00 7.00 
Lead, tea ...... mi evavlevuee yi oreieeeverins 5.00 5.50 5.00 6.00 
Brass, heavy .............0.. 13.50 14.50 13.50 20.00 
Brass, light ................. 10.50 12.50 11.50 13.00 
No. 1 yellow rod brass turnings 14.25 15.25 14.00 14.50 
ZANCS Sa histea aces Me Git Ss ke ee ee 9.00 12.00 8.00 16.00 


Monel Metal—The following are the prices in cents per 
pound for mill lengths 8 ft. and over: 


10,000 6,000 2,000 Less Than 


Lb. Lb. Lb. 500 Lb. 500 Lb. 
ofa Size ofaSize ofaSize ofaSize ofa Size 


Size, In. and Over and Over and Over and Over and Over 
Rounds—Squares 
1 to ds sass 5.50 36.00 36.50 37.00 38.00 
tO fences 35.25 35.75 36.25 36.75 37.75 
* to 1% aca 35.00 35.50 36.00 36.50 37.50 
1 to 2%..... 35.75 36.25 36.75 37.25 38.25 
Rounds 
3 to 3..... 36.50 37.00 37.50 38.00 39.00 
Squares 
Dio Needs G, Danek 36.50 37.00 37.50 38.00 39.00 
Rounds 
3% to 34%..... 36.25 36.75 37.25 37.75 38.75 
Squares 
3 to 34%..... 36.25 36.75 37.25 37.75 38.75 
Rounds—Squares 
4 to 4h eee 37.00 37.50 38.00 38.50 39.50 
5 to 6}§..... 38.00 38.50 39.00 39.50 40.50 
i Gee Sr ree 8.50 39.00 39.50 40.00 41.00 
Flats ..... ..... 36.50 37.00 37.50 38.00 39.00 


For cutting to any specified length not shorter than 1 ft. 
add lc. per Ib. 


The scrap allowance is 18c. per lb. delivered at works. 


Antimony—Chinese and Japanese brands are quoted in 
cents per pound for spot delivery, duty paid: 


June 9, 1916 One Month Ago 
New York 23.00 38.00 


Zine Sheets—The following prices in cents per pound pre- 

ail: 

Carload lots, f.0.b. mill 21.50 
7-——In Casks—, —Broken Lots— 


ll ee ee er ey 


One One 
June 9, Month June 9, Month 

1916 Ago 1916. Ago 
New York ..cccccccscsescces 24.00 26.00 24.50 26.50 
Cleveland ....ccc eee e reece Bias 26.00 26.50 26.50 
Chicago ........ Bie Cua cev eters ... 26.00 26.50 26.50 27.00 


Copper Bars from warehouse sell as follows in cents per 
pound: 


June 9, 1 Ago 
NeW YORK: jos oso a5 Antibes ee = 43-60 one mae yo oe _ 
ClEVGlANG) 42. 86s os 5 vc wa leds 37.50 32.50 
SONI CRO. hehe eo Mom tear on gy he 40.25 38.25 


Babbitt Metal—-Quotations are as follows 


in cents per 
pound from warehouse at the places named: 


New York Cleveland Chicago 
Best grade .............. 60.00 @ 65.00 52.50 60.00 
Commercial ............. 30.00 @ 35.00 18.50 25.00 @ 28.00 


June 15, 1916 


SHOP SUPPLIES 


Nots—From warehouses at the places named, on fair sized 
orders the following amount is deducted from list: 


r-New York—~ ;-~ Cleveland —~ -—Chicago—, 
ne One 


C One 
c June 9, Month June 9, Month June 9, Month 
1916 Ago 1916 Ago 1916 Ago 
Hot pressed 
square ....... $2.50 $2.50 $3.25 33.25 $3.25 $3.70 
Hot pressed 
hexagon ..... 2.50 2.50 2.75 3.25 3.25 3.80 
Cold punched 
square ....... 2.00 2.00 3.00 3.00 3.00 4.25 
Cold punched 
hexagon ..... 2.50 2.50 3.00 3.25 3.50 4.00 


poeiinianed nuts sell at the following discounts from list 
price: 


June 9, One Month 
191 Ago 
NOW: VOU 2.3 vice codms eu ee eed «ey 50-10% 50-10% 
CI€Vvel@ng +. sex-araesn occ eke oes ote 656% 65-1062 
DIMICR RO: 552i e ee epee Md ace hella ed, 65% 65% 


Carriage Bolts—-From warehouses at the places named the 
following discounts from list price are in effect: 


New York Cleveland Chicago 
5% by 6 im................. 45—5%  50—10—5% 60—5 % 
Larger and longer........ 35% 40—15% 50% 


At this rate the net prices are as follows: 
Length, —New York—, Pape e cb arr 
n. ‘ 4, 
1M... $043 $0.43) 8. go's 
rer .58 .48 4 


«= 


2 ame ee Sikes aceite’ Mer neath. Son 
2% .... 63 $2.12 $5.53 151 $1.39 $3.63 146 $1.63 $4.35 
Soootees 68 2.30 5.85 155 "1151 "3.85 150 1177 "450 
Ste .... 673 2.48 6.18 160 «1:64 «9406 «6154 1191 4.75 


Machine Bolts—From warehouses at the places named the 
following discounts hold: 


New York Cleveland Chicago 
% by 4 in. and smaller... 50% 60and10% 60and10% 
Larger and longer up to 1 
in. by 30 In............. 40% 60 and 5% 50 and 10% 


At this rate the net prices per 100 follow: 


Length go race end = r—Chicago—\ 
n. 4 : 

: «++. $0.83 $2.32 $9.60 $0.67 $1.46 $6.08 $0.64 $1.74 $7.20 
2 ae 89 2.84 10.14 10 1.57 6.32 67 1.85 7.60 
3 eaiteek -97 2.63 10.68 13 1.66 6.86 -70 1.97 8.00 
3% .... 1.01 2.79 11.22 77) 1.77 = 7.48 -73 «=©2.08 8.40 


Wrought Washers—From warehouses at the places named 
the following amount is deducted from lst price: 
New York.... $4.00 Cleveland.... $6.00 Chicago.... $6.00 
At this rate, the net prices follows: 
[-iameter, In. New York Cleveland Chicago 


ir bee Sse Ae oe way thes Stes ot ae Pea $10.00 $8.00 $8.00 
hs Ais acre Rt ak a Aen SG Ohy aint at 4 Biante ag 8.20 6.20 6.20 
Re Seg cot ene gins Nia hy ee 7.40 5.40 5.40 
era eee te ieee aa re ny RRS 6.50 4.50 4.50 

i Wie UENO hann ae Suet ee leche cane: 5.80 3.80 3.80 
Re ee ee a area ere tan Seer VON 5.40 3.40 3.40 

A> Sasi aA ele ok ode tea Saks ees 5.30 3.30 3.30 
aoe ca lecsted wish ga dts hee ot es Sea 5.20 3.20 3.20 
Ue red Leta ote ote k.s oenah de 5.10 3.10 3.10 
Tal Ee cig Cen so chan mea tae 5.00 3.00 3.00 
De Le Dek ko oreo ne 5.20 3.20 3.20 
0 ee 5a by’ ee ee re aa nai 5.50 3.50 3.50 
Be a ios een aaiea dale wg PN A Sk Cony la 6.50 4.50 4.50 


; For cast-fron washers the base price per 100 lb. is as fol- 
Ows: 


New York.... $2.50 Cleveland.... $2.00 Chicago.... $2.10 


Rivets—The following quotations are allowed for fair sized 
orders from warehouse: 


New York Cleveland Chicago 
Steel % and smaller........... 45% 45—10% 50% 
MANNOG <opicg woe bet ee ee 45% 45—10% 506% 
Button heads %, %, 1 in. diameter by 2 in. to 5 in. sell as 
follows per 100 1b.: 
New York.... $5.25 Cleveland.... $3.85 Chicago.... $3.50 
Cone heads, same sizes: 
New York.... $5.35 Cleveland.... $3.95 Chicago.... $3.60 


For the following sizes, the extras over the above prices 
in cents per 100 lb. are as follows: 


1% to 1% in. long, all dilameters.................. $0.25 
ve. Ins MIBIMETEE soc ices oo ce cae poole ee 0.15 
% In. diameter ............,.. Dit: 0.50 

n. long and shorter..........................002. 0.50 
Longer than 5 in........... 2, 2IIIIDIDDIIITD 0.25 
OSS ANA, KOR Biche ceo ee ee feel ed oon owes 0.50 
Countersunk heads .............. 1/1122 iiiiiiiit 0.50 


Nailea—Wire nails f.o.b. Pittsburgh sell at $2.50@2.60: gal- 
vanized 1 in. and longer, $4.50@4.60, and shorter, $5@5.10. 
These prices are to regular customers and delivery is made at 
the’ mill’s convenience. From warehouse wire and cut nalls 
8ell as follows: 


Month 


1916 AKZO 1916 AZO 
New Yo sete ; 3.15 3.15 $3.15 
Cleveland sot ste e) te. RR Re Sed Oe 
Chicago? 2 elec nee ee 2.85 2.75 2.85 2.75 


Copper Rivets and Burs sell at the following rate from 
Warehouse: 


—————- Rivets ——_____ 


One One 
June 7, Month June 7, Month 
1916 Azo 1916 AKO 
Cleveland. List price List price List price List price 
Chicago... List price List price List price List price 
2 


New York 10-216% from 20% from Ist 10-215 °% List price 


list from list 
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Welding Material (Swedish)—Prices are as follows in 
cents per pound f.o.b. New York: 
Welding Wire Cast-Iron Welding Rods 
2: 44, fs, %, Dp ree 10.00 4 by 19 in. long....... 22.00 
0. 8, # and No. ’10...°° 11.00 i by 12 in. long.. 12: 26.00 
Le ee Pee ei 12.50 by 19 in. long....... 20.00 
RONG ia oad BS tack a eae 1330 % by 21 in. long....... 20.00 
Noo ds). ie es. “Vanadiuin Wire in Colle cor 
NOI 20 Bs ey eta ae 17.50 Sticks 
Special Welding Steel 4 aie cary eee 1B.00 
MO discs Pi oe eaphos Pes. oe aise FLL | “ate 14.00 
Wo ae eA eh el BODO. Qe ea ee eas ale ents 12.00 
TB een Rte ae eo rae ie Me os 28.00 yy and larger........... 11.00 


Tin Plates—The following prices are in effect from ware- 
houses at the places named: 


7—-New York—~ — weveland — -— Chicago —_ 


ne ne ne 
June 9, Month June 9, Month June 9, Month 
1916 Ago 1916 Ago 1916 Ago 


100° The. viexs se .25 6.00 $5.40 $5.40 case $5.60 
Coke tin plate, 14x20: 

I. 1. 107 Ib..... 6.40 6.15 5.55 6.55 SN 6.75 
Terne plate, 20x28: 

Base Net Coat- 

Wet. Wet. ing 

100 lb. 200 8 $10.50 $10.00 $9.10 $9.10 $8.90 $8.70 

Lc. 214 8 10.80 10.30 9.35 9.35 9.25 9.25 

I. X. 270 8 12.80 12.30 11.60 11.60 11.50 11.40 

Ic. 218 12 12.00 12.00 10.50 10.50 10.75 10.75 

Lc. 221 15 13.00 13.00 10.50 10.50 11.60 11.60 

Ic. 226 20 13.50 13.50 12.50 12.50 12.50 12.50 

I. Cc. 231 25 14.25 14.25 13.50 13.50 13.75 13.75 

I.c., 236 30 15.50 15.50 14.50 14.50 14.75 14.75 

Lc. 241 35 17.00 17.00 15.75 15.75 15.85 15.85 

| x On 246 40 19.00 19.00 16.75 16.75 17.10 17.10 


Seamless Drawn Tubing—The base price per pound from 
warehouse is as follows: 
New York Cleveland Chicago 


BIaAsS . 6 6res 45.86.68 debtors 43.50 46.00 43.00 
COD DOU! ao oke cated Wel icra sy cok a ag 48.00 48.00 45.00 
For immediate stock shipment the following quotation 

prevails: C = 
opper——_—_—_—_, c7-————_-Brass————__, 

New York New York 

Diam- ne One 
eter, June 9, Year Cleve- Chi- June9, Year Cleve- Chi- 
In. 1916 Ago land cago 1916 Ago land cago 
% to 2% 61.50 22.50 48.00 45.00 46.60 19.50 46.00 43.00 
De. fuses 51.5 22.50 48.00 45.00 46.60 19.50 46.00 43.00 
38% 1... eee 52.50 23.50 48.00 46.00 47.50 20.50 46.00 44.00 
Be ake ds 53.50 24.50 49.00 47.00 48.50 21.50 47.00 45.00 
4% ...... 55.50 26.50 51.00 49.00 50.50 23.50 49.00 47.00 
Bo ohne 57.50 28.50 53.00 51.00 52.50 25.50 51.00 49.00 
6) eek 58.50 29.50 55.00 52.00 53.50 26.50 53.00 60.00 
| re or 60.50 31.50 55.00 64.00 55.50 28.50 53.00 52.00 
ees 62.50 33.50 659.00 56.00 57.50 30.50 657.00 54.00 


Coke—The following are prices per net ton at ovens, Con- 
nellsville, and cover the past four weeks: 


May 20 May 27 June 3 June 10 
t furnace $3.50@3.75 $2.25@2.40 $2.50@2.75 $2.50@2.75 
Prompt foundry COO RTE 8.50@3.75 3.25@3.50 3.25@3.50 


Cotton Waste—The following prices are in cents per pound: 


New York Cleveland Sioees 
WIG: bees ie eekly 11.00@13.00 11.00@14.00 11.00 3.50 
Colored mixed ........ —-8.00@10.00 7.50@11.00 8.00@10.50 
Sal Soda sells as follows per 100 lb.: 

New York: ..0204340005%4. $2.05 Cleveland ............. . $2.25 
Philadelphia ms hatuile te 6. charade 1.80 CHICGREO fees iw nc be ewes 1.90 
Roll Sulphur in 360-lb. bbl. sells as follows per 100 Ib. 
New York.... $2.75 Cleveland.... $2.75 Chicago.... $2.75 

Foundry Supplies—In New York, the following quotations 
prevail: 1% - 
Foundry blacking.......... ccc cece we rece teens c. per Ib. 
Foundry flour (best grade).............00 cee e eee $4.55 per bbl. 
FOundgry -TOSMicsc ek eae ee eS Se Ss VG eae wad 2c. per Ih. 
Core Ol] 34 cece ees tesa sear te cae aie Bae ee SGls 49c. per gal. 
COT WABI 5655 oie een le Bais Wie doe aca hee eh ace a wa eke EE 1144¢c. per Ib. 

Cloths (Wiping Towels) in New York have ad- 
Sana te pen Bonen and sell as follows: 16x18 in., 35¢.: 18x20 


a 22 in., 43c. In Chicago prices are $24 to $28 per 
1600." iat Clevstana. per 1,000, 13%x13% sell at $29.50 and 


13%x20% at $35. 
Fire Clay in Chicago sells at 50c. per bag of 100 Ib. 


Linseed Oll—These prices are per gallon: 
New York Cleveland Chicago 


$0.71 $0.73 $0.73 
81 .83 


Raw itn barrels............e6: a 


5-pal. CANS is cece eee ewe eee ee : 
eolled, it is le. per gal. higher. 


White and Red Lead, in cents per pound, sell as follows: 


Red —, -——White—X\ 

Dry In Of1 Dry and In Oi) 
aa el a ousteande 10.50 11.00 10.50 
foe ea EO ib. Kees... 0222023; 10.75 11.25 10.75 
TPIS lhe. Kee e456 he eee ees s 11.00 11.50 11.00 
1- to 5-Ib. cans...........006. 12.50 12.50 12.50 
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If you are in meed of machinery or supplies, the first thing to do is to consult the Buying 


Section. 


If you cannot find just what you want, send us particulars, and we will be 


glad to publish it free of cost, thus putting you in touch with reliable manufacturers. 


METAL WORKING 


NEW ENGLAND STATES 


The contract has been awarded for the construction of an 
auto service building at Boston, Mass., for S. Altman, 720 
Commonwealth Ave. 


The Cadillac Auto Co. plans to build an addition to its 
plant on Commonwealth Ave., Brookline, Mass. 


Plans are being prepared for the construction of a garage 
at Oak and West St., Gardiner, Mass., for O. A. Sylvester. 
Estimated cost, $20,000. Noted Mar. 2 


Dydak Piekos, 147 Lyman St., Holyoke, Mass., has awarded 
the contract for the construction of a 1- and 2-story garage 
at Holyoke. Estimated cost, $18,000. 


The contract has been awarded for the construction of a 
factory on Front St., Holyoke, Mass., for George W. Prentiss 
& Co., manufacture of wire. 


James T. Owens has awarded the contract for the con- 
ss0000” of a 1-story garage at Lee, Mass. Estimated cost, 


The contract has been awarded for the construction of a 
factory at Palmer, Mass., for the A. B. & J. Rathbone for the 
manufacture of wire. 


Plans are being prepared for the construction of a 2-story 
$50. 000 at Salem, Mass., for Goldberg Bros. Estimated cost, 


The contract has been awarded for the construction of a 
l-story garage for the Worcester Woolen Mills Co. at Wor- 
cester, ass. 


The J. H. Tower Iron Works plans to construct a 1-story 
factory at Oxford St. and Allens Ave., Providence, R. I. . 


The Bryant Electrical Co., Railroad Ave., Bridgeport, Conn., 
is constructing a 5-story factory at Bridgeport. 


The A. H. Nelson Co. is constructing an addition to its 
factory at Bridgeport, Conn., for the manufacture of wire 
and special machinery. 


The Petes Lock Co. will bufld an addition to its factory 
at Plymouth, Conn. 


MIDDLE ATLANTIC STATES 


The contract has been awarded for the construction of a 
l-story garage on Putnam Ave., New York, N. Y., Borourh 
of Brooklyn, for Charles Strickland. Estimated cost, $12,000. 
Noted Feb. 10. 


The American Express Co. has awarded the contract for 
the construction of an addition to its garage at New York, N. 
Y. (Borough of Manhattan.) Estimated cost, $40,000. George 
C. Taylor, 120 Broadway, New York, Pres. 


The Weeks Brass Foundry Co., Buffalo, N. Y., has taken 
over the plant of the Farr Manufacturing Co., Schenk St., 
North Tonawanda, and will remodel it for a brass foundry. 


The contract has been awarded for remodeling the factory 
of the Taylor Instrument Co., 95 Ames St., Rochester, N. Y., 
manufacturer of thermometers. Estimated cost, $7,000. 


The General Electric Co., Schenectady, N. Y., has awarded 
the contract for the construction of Wire and Cable Factory 
No. 89. Estimated cost, $90,000. C. G. Hulth, Ch. Engr., tn 
charge of construction. 


T. L. Goodwin, 4 East 39th St., New York, N. Y., has 
awarded the contract for the construction of a garage at 
Woodbury, N. Y. Estimated cost, $10,000. 


The contract has been awarded for the construction of a 
2-storyv auto repair enep for Mrs. Mary J. Chadburg, 33 Rad- 
ford St., Yonkers, N. Y. 


The Hotel Traymore, Atlantic City, N. J.. has awarded the 
contract for the construction of a new garage. Estimated 
cost, $30,000. Noted Mar. 9 


The contract has been awarded for the construction of a 
peneee at oo Orange, N. J., for George F. King, 837 Broad 
. Newark. 


The Aeromarine Plane and Motor Co., Newark, N. J., has 
acquired property at Keyport and plans to construct a new 
plant. Estimated cost, $25,000. 


Gould & Eberhardt, 111 New Jersey Railroad Ave., Newark, 

J.. has awarded the contract for the construction of a 4- 
story manufacturing plant at Irvington, N. J.. for the manu- 
facture of machine tools. Estimated cost, $50,000. 


Kraeuter & Co., Newark, N. J., manufacturer of punches, 
chisels, etc., will build an addition to its plant on 18th Ave. 
M. N. Shoemaker, Arch. 


The Newark Pattern Works, Newark,, N. J., will alter and 
enlarge its plant. 


The National Player Action Co., Newark, N. J., manufact- 
urer of plano-player apparatus, has had plans prepared for a 
2-story plant on South St. 


The Security Novelty, Co., New York, N. Y., has acquired 
property on South St., ewark, N. J.. and will establish a 


plant for the manufacture of metal and celluloid buttons and 
novelties. 


The contract has been awarded for the construction of a 
dye house for Harry Mazzaro and Anthony rane 35 Gar- 
field Ave., Paterson, N. J. Estimated cost, $8,000. 

Bids have been received for the construction of a 1-story, 
72x210-ft. addition to the plant of the Pond Machine Tool 
Works at Plainfield, N. J. 

The Mercer Automobile Co., Trenton, N. J., has acquired 
property adjoining its manufacturing plant and is having 
plans prepared for the construction of a large addition. 

The contract has been awarded for the construction of a 
machine shop at Athens, Penn., for the Ingersoll-Rand Co., 
Athens. 

The Hershey Machine and Foundry Co., Manheim, Penn., 
is building a new machine shop. 

The contract has been awarded for the construction of a 
4-story garage and service station for McAllister Bros., Pitts- 
burgh, Penn. Estimated cost, $95,000. Noted Mar. 9 

The Bethlehem Steel Co. plans to construct an addition to 
its plant at South Bethlehem, Penn. Estimated cost, $500,000. 

The Penn Steel Co., Pittsburgh, Penn., is building a new 
plant at Tarentum, Penn. 

The contract will soon be awarded for the construction of 
si 0008 at Hagerstown, Md., for B. P. O. E. Estimated cost, 


The Maryland Steel Co.. Baltimore, Md., has awarded the 
contract for a fabricating building and mold loft at its plant 
at Sparrows Point. Address F. W. Wood, Morris Bidg., Phila- 
delphia, Penn. 


SOUTHERN STATES 


The contract has been awarded for the construction of a 


arage for C. W. Phellis, 1348 6th Ave., Huntington, W. Va. 
oted Feb. 17. 
G. N. Tillman, Nashville, Tenn., has been granted a permit 


Moe a garage at 1505 Broadway. Estimated cost, $15,- 


The Sylvan Cotton Millis, Shelbyville, Tenn., is in the mar- 
ket for electrical machinery and supplies, especially wiring 
for generators and motors. 


The School Board, Somerset, Ky., plans to equip a ma- 
chine shop as part of preparation of manual training course. 


MIDDLE WEST 


The Universal Machine Co., Bowling Green, Ohio, will in- 
crease its capital stock $75,000 for the construction of several 
additions to its plant. : 


The contract has been awarded for the construction of an 
addition to the pent of the Berger Manufacturing Co., manu- 
facturer of steel roofing, ceilings and metal filing devices, at 


pete Ohio. Estimated cost, $75,000. Noted Apr. 20 and 
une 
According to press reports the J. Baum Safe and Lock Co., 


Cincinnati, Ohio, recently itncorporated with $180,000 capital 


stock, plans to increase its manufacturing facilities. Walter 
J. Baum is interested. 
The Crucible Steel Forge Co., Carnegie Ave., Cleveland, 


Ohio, is in the market for 1 or more direct connected motor 
driven engine lathes, 25 ft. between centers with a 40-in. 
swing, two carriage machines being preferred. 


The contract has been awarded for the construction of an 
addition to the factory of the White Sewing Machine Co. at 
Cleveland, Ohio. Estimated cost, $40,000. 


Plans are being prepared for a new reinforced-concrete 
factory on Reynolds St., Columbus. Ohio, for the Shaw Wire 
Fence Co. A. Kelly is Mgr. Noted June 8. 


Plans are being prepares for the construction of a i1- 
story bolt shop at Columbus, Ohio, for the Standard Belt and 
Forging Co. 


Plans are being prepared for the construction of a garage 
at Lakewood, Ohio, for A. C. Bishop, 416 Citizens Bldg.. 
Lakewood. 


The capital stock of the Thomas & Armstrong Co., Lon- 
don, Ohio, manufacturer of sheet metal products will be in- 
creased from $75,000 to $150.000. The company plans to con- 
struct several additional buildings. 


The contract has been awarded for the construction of an 
addition to the plant of the Newark Stamping and Foundry 
Co., Newark, Ohio. 


The Excell Manufacturing and Sales Co., Springfield, Ohlo, 
recently organized b B. Gaines and associates, plans to 
construct a factory for the manufacture of a patented lawn 
sprinkler. 


The capital stock of the Houghton Elevator and Machine 
Co., Toledo, Ohio, will be increased from $25,000 to $400,000. 
Company also plans to construct a new plant. 


The Packard Electric Co., Warren, Ohio, manufacturer of 
machinery, etc., will construct a new factory. 


The Dockray Brass and Iron Co., Zanesville, Ohio, plans to 
enlarge its plant. 


June 15, 1916 


An addition is being bullt to the plant of Gray & Son, 18th 
and Jackson 8t., Anderson, Ind., to be r . 
facture of general machines and tools. pies sor He mane 

The Ft. Wayne Oil Tank and Pum Co., Ft. 
plans to construct an addition to. its plant. wey ns ands 


The contract has been awarded for the construction of an 
enameled iron manufacturing plant at Indianapolis, Ind., for 
Ingram, Richardson Co., Beaver Falls, Penn. 

The National Machine and Tool Co. has awarded the 
contract for the construction of a l-story addition to its 
plant at Indianapolis, Ind. Estimated cost; $14,000. 


Plans have been ee oherca for an addition to the plant of 
the T. W. Warner - Muncie, Ind., manufacturer of auto- 
mobile parts. New machinery will be required. 


The American Nickeloid Co., Peru, Ind., has awarded the 
contract for the construction of an addition to its plant. 


The Pennsylvania Lines West of Pittsburgh plans to en- 
large its repair shops at Richmond, Ind. stimated cost, 
$500,000. Thomas Rodd, Pittsburgh, Penn., Ch. Engr. 


The H. B. Sherman Manufacturin Co., manufacturer of 
brass goods, Barney and Kalamazoo t., Battle Creek, Mich., 
is in the market for a second-hand, high-grad ood condi- 
tion, short use Allis-Chalmers or equivalent 250-hp. engine, 
horizontal boilers 125-hp. each or an engine of similar ca- 
pacity direct connected with generator 200-kw., alternat- 
ng-current, 3-phase, 220-volt current. 

Plans have been pares for several additions to the 
plant of the Detroit Heating and Lighting Co., Detroit, Mich., 
manufacturer of sheet metal specialties for automobiles. 

Dodge Bros., Detroit, Mich., manufacturer of automobiles, 
plans to construct an addition to its plant. 

The aeend Manufacturing Co., manufacturer of automo- 
bile parts, is constructing a new factory at Leavitt and Camp- 
bell Ave., Detroit, Mich. 

An addition will be constructed to the plant of the Fisher 
Body Co., Detroit, Mich., manufacturer of auto and carriage 
bodies. Estimated cost, $10,000. . 

The Studebaker Corporation, Detroit, Mich., manufacturer 
of automobiles, contemplates another addition to its plant. 

The O. E. Aéroplane Co., Fenton, Mich., recently incorpor- 
ated with $25,000 capital stock, plans to construct a factory 
at Fenton for the manufacture of aéroplanes. 

Plans have been prepared for the construction of a factory 
for the manufacture of heating furnaces for the Home Fur- 
nace Co., Holland, Mich. New foundry machinery and sheet 
metal tools will be required. 

An addition is being bullt to the plant of the Michigan 
Crank Shaft Co., Lansing, Mich., manufacturer of machinery. 

The Globe Manufacturing Co., Northville, Mich. manu- 
fecturer of automobile trucks, will construct an addition to its 
plant. 

Bids are being received for the construction of a 2-story 
garage at Pontiac, Mich., for Howard Fawcett. Estimated 
cost, $20,000. Noted Apr. 27. 

According to press reports the W. O. Lee Co., Port Huron, 

ch. manufacturer of brass goods and injectors, plans to 
Increase the capacity of its plant. 

The Alemite Metal Co., manufacturer of metal spectal- 
ties, has moved its plant to 341-51 West Chicago Ave., Chi- 
cago, Ill., and plans to install new machinery. 

The contract has been awarded for the construction of a 
machine shop at Chicago, Ill, for the Chicago Junction Ralil- 
way Co. 

The contract has been awarded for the construction of a 
new factory for the Englander Spring Bed Co., 39th St. and 
Lowe Ave., Chicago, III. 

The contract has been awarded for the construction of a 
l-story garage at 1227-29 Cleybourn Ave., Chicago, IIL, for A. 

Mayer & Bros. Estimated cost, $12,000. 

The Santa Fe System is in the market for a number of 
machine tools. C. F. W. Felt, Chicago, Ill, Ch. Engr. 

Plans are being prepared for an addition to the factory of 
the Templeton, enly & Co., Ltd., 1020 South Central Ave., 
Chicago, Ill, manufacturer of railway supplies. 

The Shankin Manufacturing Co., Springfield, I11., manu- 
facturer of brass, is building a factory at llth St. and Stan- 
ford Ave. Estimated cost, $10,000. 

An addition is being built to the plant of the Lyon Me- 
tallic Manufacturing Go. Yorkville, Ill, manufacturer of 
metal lockers. Estimated cost, $15,000. 

R. A. Boehme, Alma, Wis., and B. L. Bruggeman, Minnea- 
polls, Minn., will establish a machine shop and automobile 
usiness in the Boehme Bldg., Alma, Wis. ee: 

Plans are bein repared for the construction of a 1-story 
arage at Black River Falls, Wis., for August Berg, Melrose, 

is. Estimated cost, $10,000. sek au ‘ii 

J. R. McDonald, Main St., Black River Falls, s., W 
construct a garage at Black River Falls. Estimated cost, 
The Hudson Sharp Machine Co. and the Sectional Roll 
Manufacturing Co., Green Bay, Wis., have merged te ok 
pany with a capital of $60,000 and plan to equip a plant w 
athes, shapers and other {ron working machinery. 

Paul H. W. Pagel, Kaukauna, Wis., will construct a garage 
and service station at Kaukauna. av ore 

The Laursen Automatic Pump Co., Menomonee, 8., Mm : 
facturer of mining and irrigation pumps, plans to establish a 
ranch plant at Green Bay, Wis. George D. Nau, Green Bay, 
is interested. ee 

The contract has been awarded for the construction 0 
1-story garage for Ira Ludwig, 2316 Aurer Ave. Milwaukee, 

is. Estimated cost, $10,000. Noted Apr. 27. Sain! eon 

Bids will be received until July 1 by Fred Mae , ” 
2906 North Ave., Milwaukee, Wis., for the conatructlon of a 
Barage and factory. Estimated cost, $25,000. 

Plans are being prepared by R. E. Oberst, Arch., 353 Na- 
tional Ave, Milwaukee, Wis., for the construction of a gar 
age and machine shop at Lapham St. and 2nd Ave. 
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Demars Bros., Washburn, Wis., will construct an addition 


acne service garage to be used for machine shop pur- 


Press reports state that the Jersild Fire Escape Co., Nee- 
nah, Wis., plans to establish its permanent wort t- - 
paca, Wis. J. N. Jersild is Pres. ree Gen. Mer. ores 


WEST OF THE MISSISSIPPI 


The Globe Manufacturin Co., manufacturer of washin 
machines, plans to rebuild i s factory at Perry, Iowa, whic 


"was recently destroyed by fire. Estimated cost, $30,000. 


The contract has been awarded for the construction of a 
garage at Sheffield, Iowa, for J. P. McCammant. Estimated 
cost, $13,241. 

Preliminary plans are being prepared for the construction 
of a 2-story garage for H. A. Wetmore, 515 6th St., Sioux City, 
Iowa. Estimated cost, $35,000. 

Plans are pein’ prepared for the construction of a factory 
at North St. Paul, Minn., for the Minnesota Manufacturers 
Association, manufacturer of elevator and gravity carriers. 

The Willys-Overland Automobile Co. has purchased q site 
on University Ave., St. Paul, Minn., and plans to construct an 
addition to its plant. 


The Drake-Williams-Mount Co., manufacturer of boiler, 
tank and sheet iron, has been granted a permit for the con- 
struction of a arcents at 23rd and Hickory St., Omaha, Neb. 
Estimated cost, $5,900. 

The contract has been awarded for the construction of a 
2-story garage at 9th St. and eee TE Hannibal, Mo., for 
Thomas Anderson. Estimated cost, $12,000. Noted Mar. 9. 

The contract has been awarded for the construction of a 
pone at St. Louis, Mo., for the Velle Motor Car Co., 3021 

cust St., St. Louis. 

Bids have been received for the construction of & garage 
at Abilene, Tex., for J. M. Radford. 

Thomas S. Causey and associates plan to construct a plant. 
at Dallas, Tex., for the manufacture of a newly patented ther- 
mal generator. 

The Moore-Schillinger Co., Inc., plans to construct a plant 
at El Paso, Tex., for the manufacture of ornamental iron and 
wire work. 

The Farmers Cotperative Gin Co. plans to construct a 
cotton gin at Seguin, Tex. 

The contract has been awarded for the construction of a 

arage at Sherman, Tex., for Lee Simmons. Estimated cost, 
10,000. : 


WESTERN STATES 


J. J. Callahan plans to construct a garage at Yakima and 
Naches Ave., North Yakima, Wash. Estimated cost, $22,- 
000. 


lans are bein repared by H. Ryan, Arch., Northern 
Bank Bldg. Seattle ash., for the canstruction of a 120x120- 
ft. garage and machine ane at Seattle for the Winton Motor 
Car Co. Estimated cost, $65,000. 

lans are bein repared for the construction of a garage 
ada wnchine ano. at Big Pine, Calif., for J. H. Kispert, Los 


Angeles. 
CANADA 


The Dominion Bridge Co., Ltd., is constructing an addition 
to its copper mill and a new forge shop at Lachine, Que. 
Estimated cost, $17,000. 

E. C. Dennert, care of Hill Bros., Essex, Ont., will con- 
struct a factory at Essex for the manufacture of auto tractors, 
machinery, etc. 

F. Callendar plans to construct a foundry at Guelph, Ont. 
Estimated cost, $7,000. F ‘- : : : ote 

be started on e construction of a an 
at Weoctom MOEe toe the Canada Cycle and Motor Co. sti- 


mated cost, $100,000. 


GENERAL MANUFACTURING 


NEW ENGLAND S8TATES 


The Knox Woolen Co. is constructing an addition to its 
plant at Camden, Maine. re eee : se Na 
t has been awarde or e construc 
peor chee. factory at Manchester, N. H., for the F. M. Hoyt 
Shoe Co., Sulver St. Estimated cost, estan” , 
Market Cold Storage and Warehouse Co. plans 
to ieaebee 9-story cold-storage plant Cyne tig 
t has been awarded for the construction of an 
waaition te the box factory of Atwood & McManuson, Vale St., 


Chelsea, Mass. 
tional Worsted Mills has awarded the con- 
ie A eck tne ecnercuction of a l-story weave shed at Methuen, 
Mass. Estimated cost, pease sad os ee ee 
has been awarde or e cons 
etry: ronio-ft. mill on Dexter St., Providence, R. I., for 
the Simmons Braid Co. Noted June l. 


MIDDLE ATLANTIC STATES 


red by Pierce & Bickford, Arch., 118 
Lake St are ea Wy tor the construction of a 1-story dye 
plant. Estimated cost, $20,000. 


The Wyckoff Knitting Co., Perry, N. Y., plans to construct 


i lant. 
a large adition to its p N. Y., is in the 


Folding Box Co., Rochester, 
market for lfthographing presses, box machinery, efc., for, the 
ew ae ond Estimated cost, 

Genesee River, ochester. ) 
sae A Stevenson, Secy. and Treas. Noted June 1. 
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The United Paper Board Co., Thomson, N. Y., has had plans 
prepared for alterations to its factory. Estimated cost, $5,000. 


The Vacuum Oil Co., Bayonne, N. J., has had plans pre- 
pared for several additions to its plant. L. V. Van Leuven, 
Sngr. 

The American Lead Pencil Co., Hoboken, N. J., has acquired 
property on 8th St. for extensions to its plant. 


The Celluloid Co., 290 Ferry St., Newark, N. J, has awarded 
the contract for the construction of a 2-story manufacturing 
building. Estimated cost, $20,000. M. Martin, Supt., in charge. 


The Hoboken Ribbon Co., 11th St.. Hoboken, N. J., has 
awarded the contract for the construction of a 4-story factory 
at North Bergen, N. J. Estimated cost, $35,000. William 
Strittmater, Hoboken, Supt., in charge. 


The Atlantic Silk Co., Paterson, N. J., plans to install new 
equipment in its plant. 


B. E. Davis, 366 Godwin St., Paterson, N. J., will construct 
a 3-story addition to its silk mill. Estimated cost, 312,000. 


The Pearl Silk Co. Paterson, N. J., plans to install new 
equipment in its plant. 
N. J., 


The Perth Amboy Chemical Works, Perth Amboy, 
wal, conetruct a 2-story brick and steel addition to its 
plant. 


Stork Bros., Adamstown, Penn., have leased and are re- 
modeling building at Akron, Penn., for hosiery mill. 


Plans are being prepared for the construction of a 1- and 
2-story plant at ew Brighton, Penn., for the Beaver Re- 
frigerator Manufacturing Co. 


Plans are being prepared for the construction of an ad- 
dition to the plant of the Johnson Bronze Co. at New Castle, 
Penn. Estimated cost, $85,000. 


The Barrett Manufacturing Co., manufacturer of chemicals, 
Philadelphia, Penn., has awarded the contract for the con- 
struction of a reinforced-concrete and brick addition to its 
plant on the east side of Bermuda St. south of Tucker St. 


The Electric Storage Battery Co., Philadelphia, Penn., is 
building a 6-story factory at 19th and Allegheny Ave. Estl- 
mated cost, $250,00. Noted May 11. 


The contract has been awarded for the construction of a 
2-story packing plant for Fried & Reineman, Pittsburgh, Penn. 
Betimeted cost, $8,000. George M. Myers, Spring Garden 

uf er. 

The Linde Air Products Co., 30 East 42nd St., New York, 
N. Y., manufacturer of oxygen, etc., has awarded the contract 
for ene construction of a plant at Baltimore, Md. Noted 

ay 18. 


The Curtis Bay Chemical Co., Curtis Bay, Md., has awarded 
the contract for several additions to its plant. Estimated cost, 
$1,000,000. J. P. McGovern, 27 William St., New York, N. Y., 
Secy. Noted June 8. 


SOUTHERN STATES 


The Libby Owen Sheet Glass Co., Toledo, Ohio, recently in- 
corporated with $6,000,000 capital stock, is building a plant 
at Kanawha City, near Charleston, W. Va., estimated to cost, 
a2 ,2 00,000: A. F. Fowle, Vice-Pres. of Toledo Glass Co., inter- 
ested. 


The Groves Mills Co., Gastonia, N. C., plans to construct a 
cotton yarn mill. L. F. Groves, Pres. and H. H. Groves, Secy. 


The Piedmont Mills Co., High Point, N. C., plans t 2 
struct 2 additions to its pant Pray LO 7COo 


The Rocky Mount Mills, Rocky Mount, N. C., manufacturer 
of warps and yarns, contemplates an expenditure of $100,000 
for improving and enlarging its plant. 


The contract has been awarded for the construction of an 
puoities to the plant of the Georgia Cordage Mills, Scottdale, 
a. 


The Buckeye Cotton Oil Co., Memphis, Tenn., wil - 
struct a plant. Estimated cost, $100,060. F cep 


The Excelsior Oak Tanning Co. plans to construct d- 
dition to its plant at 9th St. and Ormsby Ave., Louisville. Ky. 


MIDDLE WEST 


al Tire and Rubber Co., Akron, Ohio, has taken 
over the p nt of the Western Tire and Rubber Co. Kan- 
sas City, Mo., and will enlarge same. 


The Punctureless Auto Tire Co., Akron, Ohio, plans 7 
struct a factory at Barberton, Ohio. si to con 


The Damascus Manufacturing Co., 
Cleveland, Ohio, plans to construct a 
Cassius Ave. and East 93rd St., Cleveland, for the manu- 
facture of oi] specialties. Estimated cost, $75,000. 

The Lederer Furniture Co., Rose Bidg., Cleveland, Ohio 
lans to construct a new 4-story building at Euclid Ave. and 
cast 61st St., Cleveland. Estimated cost, $150,000. 

The Pittsburgh Glass Co., Court St. and Broadway, - 
cinnait, Ohio, plans to construct a plant at Cleves, Shie = 

The Wolf Lanning Co., Uhrichsville, Ohio, recently s 
ized by G. A. Wolf and T. A. Lanning, Uhrichsville, Tan tG 


The Gen 


3447 East 52nd St., 
4-story factory near 
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construct a clay products plant east of Thornwood Park, 
Dennison, Ohlo. Estimated cost, $150,000. 


The Toledo Storage Battery Co. plans to construct a fac- 
tory at Toledo, Ohio. 


The De Vilbis Manufacturing Co., manufacturer of atom- 
izers and air brushes, plans to construct a factory at West 
Toledo, Ohio. 


The Mazuria Clay Products Co., Uhrichsville, Ohio, recently 
incorporated with $100,000 capital stock, will construct a plant 
for the manufacture of clay products. 


William Gresbach, Bedford, Ind., is in the market for 
machinery for the manufacture of excelsior and also desires 
location for such plant. 


Plans are being prepared for the construction of a factory 
at Marion, Ind., for the Lindley Box Co. Estimated cost, 
320,000. Noted Mar. 2. 


The Stout, Deuckwall Manufacturing Co., manufacturer of 
cabinets, has awarded the contract for the construction of an 
addition to its factory at Salem, Ind. 


The Universal Chemical Co. plans to construct a plant at 
Battle Creek, Mich. 


The Brown & Sehler Co., manufacturer of carriages, imple- 
ments, saddles and harness, plans to build a factory at Ionia 
sans and Cherry St., Grand Rapids, Mich. Estimated cost, 

,000. 


The Sligh Furniture Co. 
plant at Grand Rapids, Mich. 


The W. D. Allen Manufacturing Co., manufacturer of belt- 
ing, rubber goods and mill supplies, plans to construct a 
plant at West Lake and Jefferson Ave., Chicago, lll. Esti- 
mated cost, $110,000. 


The J. D. Freese & Sons Co., manufacturer of furniture, is 
constructing an addition to its factory at 2501 Homer St., 
Chicago, Ill. Estimated cost, 325,000. 


The Salter Manufacturing Co. is constructing a 3-story 
addition to its factory on aklev Blvd. near orthwestern 
Ave., Chicago, Ill, for the manufacture of furniture. Esti- 
mated cost, $15,000. 


The Fond du Lac Church Furniture Co. has purchased a 
site at Oak St. and Oak Pl, Fond du Lac, Wis., and plans to 
construct an addition to its plant. William Mauthe is Pres. 

The contract has been awarded for the construction of a 
75x175-ft. addition to the plant of the Hoberg Paper Mill Co. 
at Green Bay, Wis. Estimated cost, 70,000. oted May 26. 

The North Side Yarn Mills plans to enlarge its factory at 
La Crosse, Wis., and install new machinery. 


The Northern Paper Co., Green Bay, Wis., contemplates the 
construction of a sulphite plant. 


will build an addition to its 


WEST OF THE MISSISSIPPI 


Bids have been recelved for the construction of a shoe 
factory at Minneapolis, Minn., for the T. A. Foot, Schultz & 
Co. Kees & Colburn, Donaldson Bldg., Minneapolis, Arch. 
Noted Feb. 17. 


Plans are being precoated for the construction of a packing 
plant at South St. Paul, Minn., for Armour & Co. Estimated 
cost, $3,000,000. Notel Nov. 11. 


The Billings Beet Sugar Co., Billings, Mont., contemplates 
constructing a factory at Great Falls, Mont. W. L. Lawson is 
Yr: 


The contract has been awarded for the construction of a ” 


factory at St. Louis, Mo., for the manufacture of chemicals 
for John T. Milliken & Co., 316 Clark Ave., St. Louis. Esti- 
mated cost, $100,000. Noted Mar. 23. 


The Cottonseed Oil Co. of Texas plans to construct ill 
at Dallas, Tex. Estimated cost, $100,000. a 


The Southland Cotton Ot! Co. plans to rebuild its cotton- 
seed oil mill at Waxahachie, Tex., which was recently de- 
stroyed by fire with a loss of $75,000. 


j WESTERN STATES 


The Voorhees Fireproof Wall Board Co. plans to con- 
eeu a factory at artinez, Calif. Estimated cost, $15,- 


CANADA 


. ne Ha as oe Su hite os cota Que., has award- 
e e contrac or e construction of a 
at Bagotville, Que. Paver eee 


Plans are being prepared for the construction of d- 
dition to the plant Ot the Grasselli Chemical Co. in Burlington 


St., Hamilton, Ont. Estimated cost, $18,000. 


The contract has been awarded for the construction of 
woolen mills at Lindsay, Ont., for Horn Bros., Windsor St., 
Lindsay. Noted Mar. 16. 


ae une Pek inon ppt ane ere ware Co. has awarded the 
ntrac or e construction of a factory at : ; 
Ont. Estimated cost, $10,000. Sea Ce 
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The Classified Advertising section appears on pages 180, 181, 182, of this issue and 
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Another P. & W. Success 
THE AUTOMATIC MILLER | 


Has been developed to meet 

the need for a manufacturing 
tool, automatic in operation 
and better adapted to the 
diversified requirements of 
milling work, than has here- 
tofore been available. 


Automatic Features 
The table is provided with power 
rapid traverse in either direction 
automatically controlled. The 
table receding feature described 
below also operates automatically. 
In operation, the work approaches 
the cutter on the forward rapid 
traverse and when the cutter is 
about to engage the work the reg- 
ular feed is automatically thrown 
into operation. After the milling 
operation has been performed, the 
return rapid traverse is automatic- 
ally engaged and the table quickly 
returned to its original position for 
re-loading. . 


6 to 8 Machines Operated 
by One Man 


Automatic features reduce AGaS 12-inch Automatic Milling Machine 

working time of machine to a 

minimum. With usual hand operations clim- This feature permits the work to clear the 
inated, machines are handled by’ operator cuLter (On the. return stroke, and’ therefore 
without physical exertion. Practically all prevents marring of the finished surface. 
operator has to do is to supply machine with After the milling operation has been per- 


Wark One ~of from 6 to 8 


formed the table recedes a suficient amount 
ter of work. 


for the work to clear the cutter. As the 
table approaches the end of the return stroke, 
feature on It is automatically elevated to its former 
ing table. position. 
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By I. William Chubb 


The general impression that machine-shop work, par- 
ticularly that demanding the heavier types of tools, 
was beyond the IHmits of female labor is fast being 
dispelled by the European situation. All of the warring 
nations are attempting to fill the gaps in the engineer- 
ing manufacturing plants at A the employment of women. 
and in this article there described what has been 


accomplished in this wa n four prominent English 
machine shops. AMERICAN MACHINIST, Vol. 44 
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MEASURING SCREW THREADS IN THE SMALL SHOP 1063 
By John H. Van Deventer 


In many shops the measurement of screw threads pro- 
duces a palsy and creates uncertainty. Ring and plug 
screw gages are commonly used, but do not always 
throw true light on the existing errors. In this article 
the method of measuring threads by the small-shop 
man ts reduced to a certainty, and the common sources 
of error to be avoided are pointed out. 
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DETAILS 1066 
By Robert Mawson 


The design and operation data incorporated in this 
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CENT LAMPS 1069 
By Ethan Viall 


While the wire guards for incandescent lamps are made 
in a large variety of forms, the general principles of 
manufacture apply closely to all. In this article are 
described representative methods that have been found 
commercially satisfactory in producing huge quantities 
of variously formed wire ae 
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A study of the relations of both engineer and draftsman 
to the work of drafting and to the finished drawing. 
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he additional responsibilities are discussed from va- 
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Munition manufacture has stimulated many machine- 
shop achievements and in this article an unusual story 
is told. The special features are: How standard shop 
equipment was utilized in rapid production, how all 
necessary special machines and tools were built for less 
than the value of the scrap metal secured in machining 
and how with all a good profit on the shell work was 
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“Black and White” 


DVERTISING eliminates 
A\ pretiminary conversations. 
It brings the proposition 


down to earth—where you know 
where you are at. 


It enables you to buy the kind of 
material and equipment which you 
know, in advance, will give you 


“value received” for your money. 


Very often you have listened to a 
salesman tell you the story of his 
product. Have listened to this 
claim and that— 


Have heard how wonderful his 
goods were—how much better they 
were than anybody else’s— 


Have had the pleasure of, hearing 
that no house but his own was 
able to turn out the class of mate- 
rial which he was offering— 


And then, how often have you 
seen the color of the story fade 
when you asked him to put “all 
that in writing.” Putting a propo- 
sition in “Black and White” means 


backing up the selling talk—means 
putting your claims in such shape 
that the reputation of the house is 
at stake if the goods do not live up 
to claims— 


“Black and White” propositions 


can for that reason be made best 
by concerns who manufacture 
goods that will bear the light—of 
investigation—of publicity. 
Now— 


Has it occurred to you that every 
advertiser—every concern whose 
message appears in your paper— 
is continually talking to you in 
“black and white” fashion—is put- 
ting his proposition before you in 
a way that enables you to KNOW, 
beforehand, what results you can 
expect from any goods you may 
buy from him. 


You can’t go wrong when you deal 
with “Black and White” manu- 
facturers— 


Think it over. 
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Women and Machine Tools 


By I. Wini1am Cruse 


SYNOPSIS—One effect of the European War 
has been to show that the number of skilled men 
engaged in industry and in engineering is entirely 
inadequate to meet both civil and muitary needs, 
and all countries have attempted to fill gaps by 
the employment of women. This article describes 
what has been accomplished in this way in four 
prominent English machine shops. 
———— eee 
In Great Britain some time ago it was officially stated 
that the number of persons engaged in the metal and 
chemical trades, including those employed in the ordnance 
factories, was about 1,900,000, of whom 200,000 were 
women and girls. The latter, according to a still more 
recent statement, number now 300,000 or more. The 
woman worker has long been known in some British 
metal-working industries. Cradley Heath and certain 
machine shops of the Birmingham and Manchester 
districts may be cited. But her presence in mechanical 


FIG. 1. BACKING OFF MILLING CUTTERS IN THE LATHE 


engineering has of late greatly extended, and even the 
shipyard now knows her for such branches of labor as 
scraping, painting and countersinking. 

The employment of women on the work of shell turn- 
ing is of course easily arranged, for the processes can be 
divided into units each of a simple character and, given 
a simple machine tool, an ordinary woman does not 
require much in the way of training to become efficient. 
Such plants are in fact being run almost entirely by 
women. In one instance known to the writer instruction 
extending over four days, on the average, is quite suffi- 
clent training. With the simple tools given to them, the 
women usually learn before long how to set up the ma- 
chines for themselves, the limit occasionally being fixed 


only by the muscular effort required for lifting the job 
or fastening it in the machine. . 

To cut it short, in shell work repetition methods can 
easily be applied. The women do one Job all the time 
and are content, being in that respect unlike the skilled 
workman and perhaps even still more unlike the male 
youth, who, entering the shop for the purpose of “learn- 
ing a trade,” objects with as much vigor as circumstances 
allow to being kept on one process or detail for any 
length of time. Again, as compared with lads, women 
value more highly the money earned. In an engineer- 
ing sense they have no past to help or to hamper them, 
and in many instances they can have no future; they 
therefore make the best possible use, at least as regards 
money earning, of the present. 

In the production of machine tools and small tools 
for engineers the same conditions do not prevail. Unless 
the firm makes up its mind or is compelled officially to 
produce an extremely limited range of types and sizes 
of machines or appliances, the same job does not recur 
with anything like the same frequency as in shell making. 
Nevertheless, the British machine-tool firm producing 
tools up to a medium size and not employing women 
must by now be the exception. The work of the fitter, 
however, requiring at least a more continuous expendi- 
ture of muscular energy, does not afford so many oppor- 
tunities for feminine employment. Still, women are 
engaged in some measure in assembling and fitting, and 
there are tool shops in which they are undertaking the 
work of scraping. 

This article is concerned more directly with the work 
of four firms, taken merely by way of example. They 
are KE. G. Wrigley & Co., Ltd., Birmingham, manu- 
facturers of twist drills, milling cutters, ete.; H. W. 
Ward & Co., Ltd., Birmingham, who confine themselves 
mainly to capstans and turret lathes; the Churchill 
Machine Tool Co., Ltd., Pendleton, Manchester, which 
produces precision grinders and some special drilling 
machines; and H. W. Kearns & Co., Ltd., Broadheath, 
near Manchester, makers of drilling machines, combined 
surfacing, boring and milling machines and shapers. 

The illustrations give a series of reproductions of 
photographs that are fairly representative, though it may 
be mentioned that a light planer is not included—a type 
of machine on which at least some women are employed. 
A broaching machine also is omitted, the writer not 
having met with women working on these tools. 

Although one or two cases of failure might be men- 
tioned, the work of women generally is entirely satis- 
factory. When once accustomed to moving parts, they 
rapidly get expert. Often, they apparently cannot get 
bevond a somewhat uncertain limit, though whether this 
is inherent in the sex or is simply due to an insufficient 
period of training is not determined. The best results 
seem to be obtained when a woman superintendent is 
provided to deal with such matters as conduct, time- 
keeping and dress, while as regards actual : production 
of work the women are always responsible to the shop 
foreman or other male official. Commonly the women 
enter the works a few minutes later and go out earlier 
than the men, and in most instances they are spread 
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about the shop according to the position of the machines 
they have to control, though some few firms prefer to 
segregate the women. 

One experience has been fairly general—namely, the 
advantage that accrues from providing a cup of tea about 
four o’clock in the afternoon, with in some instances 
definite stoppage of work for from five to ten minutes. 
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of the charge hand. The products include gear cutters of 
all kinds, angle cutters, side and face cutters, twist-drill 
cutters, etc. A woman is shown in Fig. 4 engaged in 
grinding valve-seating cutters about 6 in. in diameter, 
hardly an unskilled job. In the toolroom, where the 
nature of the work varies more, the proportion is about 
one woman to seven or eight men. They are engaged 


FIG. 2. MILLING CUTTER TEETH 


Chairs and stools too are quite usual, often being taken 
away at the end of the woman’s period when the man 
comes on to work the same machine. The effect of 
industrial employment on the health of women is in fact 
receiving attention from government officials with a view 
both to the present and to the future. Overalls and caps 
are commonly given and gauntlets and special aprons 
on particularly dirty jobs. Two sets are often provided, 
but the woman has to look after such matters as their 
washing and maintenance. As to the work undertaken 
by the women, an idea of this can be gathered from the 
illustrations. 

At E. G. Wrigley & Co., Ltd., women are engaged on 
all operations in the production of twist drills and mill- 
ing cutters, employment ranging from girls in the stores 
to women for viewing and inspecting, including women 
for floor sweeping. Drills are turned, pointed, fluted, 
tongued, ground, etc., the women working to micrometer 
and Morse taper gages, and the output is found equal to 
that of men and the quality good. One girl will manage 
two lathes, turning shanks on one and the bodies on 
the other. The fluting of wire sizes and of twist drills 
generally up to 114 in. in diameter and grinding by 
women of work up to 2 in. in diameter are common. 

In the cutter section the work of women includes turn- 
ing, milling, backing off and relieving, slotting and 
grinding, all up to the capacity of the machines employed. 
A universal grinder is under the charge of a woman. A 
backing-off lathe with a woman turner is illustrated 
in Fig. 1; a woman engaged in milling the teeth of cutters 
appears in Fig. 2, while Fig. 3 shows a keyway-cutting 
operation. In milling, the woman does her own setting up; 
but, as is common, before proceeding draws the attention 


WIG. 3. A WOMAN KEYSEATER OPERATOR 


FIG. 4. 


GRINDING VALVE-SEATING CUTTERS 


in shaping dies, backing off reamers, grinding hobs, run- 
ning up the flutes of taps, surface-grinding flat gages, 
form-tool work, etc. After a time here the woman can 
deal with most jobs as they come along, though occa- 
sionally a setter-up is needed. The viewing department 
relating to the twist-drill and milling-cutter section 1s 
seen in Fig. 5. Here five girls are employed with one 
in charge. Work begins with the inspection of the raw 
material and includes complete inspection and gaging 
of the product, and the women are found at least as 
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competent as men. The women have their own library, 
restroom and messroom and have their own representa- 
tives on the general messroom committee. When these 
notes were taken, out of a total shop force of about 550 
tome 110 were women. 

At the works of H. W. Kearns & Co., Ltd., a section 
has been partitioned off from the main works, and the 


FIG, 5. 


FIG. 6. 


SHAPERS RUN BY WOMEN 


girls and women, to the number of two dozen or more, 
have their own entrance, with a lady superintendent 
in charge of cloakroom, messroom and so on. The women 
work 51 hr., while the general hours of the shop are 
53 to the week, and it has heen found necessary to check 
timekeeping carefully. The women are engaged on day- 
work, and their places are taken at night by skilled men 
who generally finish the jobs left by the women before 
proceeding with their own work. Jobs are divided into 
Teally skilled and comparatively unskilled, the first being 
undertaken by men and the older apprentices at night, 
the second class being for women. The latter, as soon 
as they get accustomed to the machines, so as to avoid 
the nipping of fingers, etc., readily get expert. In most 
instances they do all their own sctting up under the 
charge hand and all their own fastening, except of course 
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for heavy jobs, as slot-drilling large shafts. The dress- 
making and milliner type of girl has been found specially 
suitable; when once they have undertaken a given piece 
of work, they can do it again without trouble, though 
the firm has had to do some weeding out. 

Fig. 6 shows girls on small shapers. The younger 
girls are usually employed for this work, shaping, say, 


INSPECTION DEPARTMENT AT THE WRIGLEY PLANT 


the bottom of a bracket, working from the center of 
the boss. In the turret-lathe department the work is 
largely gear blanks, and the tools are set up by the girls. 
They work to plug and socket gages and to solid end 
blocks or lengths for diameter, calipers being set to them. 
No screw cutting has yet been done by women, although 
this will be attempted. After the gear blanks are turne/, 
they are stamped for pitch, etc., and in the gear-cutting 
section a girl sets the machine to these particulars, fol- 
lowing the instructions issued with the machines and 
working to the indexes. Solid block gages are employed 
for depth on milling and shaping machines. In the 
drilling section, Fig. 7, are Cincinnati, Kearns and two- 
spindle Herbert drills. The work is here mainly to jigs. 
In the gear section, Fig. 8, one woman as a rule works 
two machines—a gear hobber and the milling-cutter type 


of machine. Wheels up to 3 ft. in diameter are cut, but 


heavier gears are kept for men at night. 

It is found that the woman at the semiautomatic 
Bilgram bevel-gear machine can be left to herself pretty 
well after about three weeks, but in all cases the charge 
hand has to check. Occasionally a girl on a lathe will 
change over to a horizontal miller, and the woman on 
the bevel-gear cutter will change to spur gear. As to 
pay, piece rates prevail with time rates guaranteed. In 
some instances, as when the girl may require a consider- 
able amount of help, the charge hand has a percentage 
of the balance. He therefore gets the benefit of teaching 
the girl to do the work quickly. The balance is of course 
the difference between the amount earned at piece rates 
and the ordinary time rate, and this balance or difference 
is divided, as stated, between the girl and the charge 
hand, the latter taking one-third of it. The system 1s 
found to work well. Then in regard to the gear-cutting 
section, in addition to the weekly rate a bonus payment 
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is made for each tooth cut, whatever the size. A lengthy 
schedule of prices for gears of various pitches and widths 
is avoided, and large gears have to be taken with the 
small. 

At the Churchill Machine Tool Co., Ltd., women are 
turning, drilling, fitting and grinding, internal and 


FIG. 7. DRILLING OPERATIONS CARED 
FOR BY WOMEN 


external. They take the place of lads 
rather than of men, as applied to 
skilled work. No young girls are 
emploved. The women engaged are 
those who enter the factory with a 
serious purpose and have homes to keep. 
Several widows of men who were pre- 
‘viously employed in the same shops and 
have been killed in the European 
War are included. The firm is very 
well satisfied with the result of its ex- 
periment, for under competent super- 
vision the women are proving efficient. 
Women are also employed in the stores 
and on the sawing-off machines, 
cutting off steel for use in the small- 
tool department. In lathe work the 
women after one week were regularly 


roughing-out such details as small FIG. 9. 
handwheels, bushings and _ pulleys, 

using calipers that are set to a sample. In_ short, 
they do here the work that younger apprentices 


would undertake. The turning foreman, an assistant to 
the general foreman, has the duty of training the women, 
who in some instances work to limit gages. In the 
fitting shops women undertake such jobs as tapping smal] 
parts, removing burrs and assembling. Fig. 9 shows 
women fitting small detail parts of the grinders. A 
woman will also be seen at a radial drill and on a 
machine for graduating the scales that register the tapers 
on the grinder tables. Drilling is to jigs. 

In the small-tool department women are milling 
cutters, and they are also installed in the milling shop 
for such work as keyseating shafts and spindles. Women 
again are employed in the material stores, serving out 
and packing under the charge of the storekeeper, and 
they pack casehardening material in boxes. It is, 
however, in the grinding department that women have 
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FIG. 8. 
EACH OPERATOR ATTENDS TWO 
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proved most successful. They control internal and 
external, plain and cylinder-grinding machines and work 
well within the half-thousandth limit. They will talk 
in quarter-thousandths and are in fact very skillful in 
the use of the micrometer. In internal grinding about 
one week’s training is found sufficient. A woman does 


’ ty 


WOMEN IN THE GEAR-CUTTING DEPARTMENT— 
MACHINES 


FITTING GRINDER PARTS AND GRADUATING SCALES 


her own setting up for such jobs as finish-grinding 
internally grinder workheads and tailstocks. The fore- 
man checks, of course, both machine and work. The 
kind of job that is usual in this section cannot always 
be regarded as repetition work, yet the firm mentions 
that little time is lost in transferring from one job to 
another. 

At their two works H. W. Ward & Co., Ltd., Birming- 
ham, are employing more than 120 women. A feature 
is that the firm has set up a special department in 
which women are taught for a week or so before being 
passed into the shops, and this plan is now being 
followed by some other concerns. Besides working 
machines, girls are employed to act as shop clerks in 
the foremen’s offices. The range of work undertaken 
can best be gathered from the illustrations of sections 
of the two works, given in Figs. 10, 11 and 12, which 
relate to the Lionel St. works, and Figs. 13, 14 and 15, 
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which have reference to the Bournbrook works. In 
10, women are seen fitting up countershaft parts and 
rotary pumps. The work here is tapping, drilling and 
filing, besides assembling the parts and painting them, 
“war finish” alone being permitted for machine tools 
by the Ministry of Munitions. In the screw-machine 


Fig. 


FIGS. 13, 


14 AND 15. 


REST AND RESTAURANT DEPARTMENT FOR 
WOMEN WORKERS 


FIG. 16. 


section exceptionally good work is done, perhaps because 
there is more repetition than in other departments, 
grosses of one type of screw, pin, bolt, ete.. not being 
uncommon, Automatics and capstan lathes of the firm's 
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own manufacture are under the control of women, who 
can do their own setting up. In Fig. 12 a woman is 


seen working two machines—on the one side a horizontal 
miller using a plain dividing head and producing pinions, 
while on the other side she runs a wormwheel hob- 
bing machine—two types generally operated by men. 


WOMEN OPERATORS AT THE BOURNBROOK PLANT 


In other sections of these works women are employed 
to circular-mill wedges for tool posts and in the tool- 
room in fitting work on collets after they come from 
the miller, in finish-turning collets to a collar gage for 
taper and boring to size. They also drill die-holder 
and turret parts to jigs, drill tool posts to marking out, 
drill countershaft collars, ete., a girl on a four-spindle 
drill undertaking drilling to jigs, reaming and tapping 
on turret rest parts. Another fits lubricator tubes to 
countershaft pulleys. Jobs not shown include boring 
and turning countershaft pulleys in turret and center 
lathes, pulleys up to say 16 in. in diameter being 
machined, the woman in this case fastening them herself. 
In the grinding shop, women work plain external, 
surface, ring and internal machines. 

Fig. 13 shows a part of the inspection department 
at Bournbrook, a woman gaging with a micrometer the 
parts required on turret and cn,stan lathes produced by 
In Fig. 14 the woman is drilling friction 


the firm. | I 
and Fig. 15 shows a turning operation 


rings to jlg, 
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relating to stops for cross-slides and saddles, which are 
machined from a square bar. Fig. 16 shows the type 
of messroom for women, as fitted up by H. W. Ward & 
Co., Ltd., and by other firms. Women are also em- 
ployed here in working Fellows gear shapers, a woman 
attending both to a machine for cast-iron gears and to 
one producing steel gears, both of which are set up by 
a man. Women with the Birmingham firm are also 
running slot-milling machines, cutting keyways and 
others besides the simple type. 

The illustrations that have been given here afford a 
fairly adequate idea of the workshop operations in which 
women are engaged in Great Britain for the production 
of machine tools and small tools. Clearly, however, they 
are not all-embracing; and if the whole of mechanical 
engineering had been taken as the province of the article, 
a good many more new applications of female labor would 
have been considered, ranging from marking off to such 
processes as acetylene welding, brazing, the building up 
of rotors for steam turbines, the production of aéroplanes 
and of course many of the smaller munitions details. 
Any engineering employer in Great Britain who has 
doubts as to the possibility of female labor can often 
get them set at rest by consideration of official photo- 
graphs. The Ministry of Munitions has a collection of 
several hundred, all, according to the official announce- 
nent, “indexed and arranged under the trade or operation 
which they represent; they are at the service of firms 
considering the dilution of labor and can be examined 


at the offices of the ministry.” The illustrations to this — 


article, having been specially taken, form no part of these 
official photographs. 
wR 


South American Trade 
By ANTHONY Brown 


I have noticed on your editorial page in several recent 
issues discussion of the question of American manufac- 
turers entering the South American field. Having a 
number of notes made at the time I was engaged in fur- 
thering American trade in South America a few years 
ago, I append them herewith, as they may be of interest 
in this connection: 

This point should be emphasized here: A_ branch 
manager or representative should speak the language— 
Portuguese for Brazil, Spanish for the other countries. 
How much business would a German manufacturer do 
if he sent to the United States a representative who 
spoke only German and who was loaded with advertising 
matter in the same tongue ? 

We Americans are notoriously wretched linguists, and 
our attitude is well illustrated by that of a fellow-traveler 
encountered in Peru, who protested: “You are making a 
great mistake in speaking French or Spanish or any other 
foreign language. Speak English only. Then all the 
others will have to learn it, and it will become the world 
language!” This course is not recommended to him who 
would do business in South America. Of course, there 
are many English-speaking people with whom business 
can be done; but to be in an unassailable position to do 
business permanently, you must reach the citizens of the 
country. 

Attractive advertising matter should be prepared in 
the proper language and designed to appeal to the pros- 
pective buyer in the country where distributed. His 
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attitude of mind is somewhat different from that of our 
purchasers at home. 

All samples, drawings, etc., should be especially de- 
signed to catch the eye of the nontechnical buyers, the 
majority being of this type. A blueprint or line draw- 
ing means little to the average man, but a handsome 
picture in colors, a clever working model, souvenirs that 
bring out the value of the article for sale—all count 
heavily. 

Especial stress should be laid upon the appearance and 
social qualifications of those who would do business with 
the government officials. Proper introductions are very 
valuable, especially good letters to prominent persons. 

A suggestion is here offered that has been made to 
several firms, and that is to ransack the American tech- 
nical schools and colleges for Latin-American students, 
with a view to securing some of the better ones at gradua- 
tion, training them for a year or two in the shop and 
sales ends and then sending them out to Latin-America 
to “push the line” in a way that only a representative 
with this equipment is prepared to do. 

A striking example of what results may be obtained 
by this course is the case of a young Colombian of fine 
old Spanish descent, a graduate of an American college. 
He entered the employ of a large wire-fence firm, and 
after a short training in both the shop and sales depart- 
ments he started for South America to introduce the 
fencing. In Chile alone he placed agencies and secured 
guaranteed orders for at least $50,000 worth of business 
per year, while in Argentina, where I met him a couple 
of months later, his prospective business was already 
over $100,000. 


Rs 
Reducing Heyway-Cutter Cost 


By J. E. Bracketr 


The wear on an ordinary cutter makes the cost of 
cutting Woodruff keyways high enough to cause the 
department head much thought. 

The cutter shown has proved itself to have a life at 
least twice as Jong as that of an ordinary cutter, prob- 
ably due to the fact that the shearing effect of the 
tooth not only eliminates chatter, but also seems to hold 
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SPECIAL KEY CUTTER 


the cutter to size much longer than is the case with 
ordinary straight teeth. ‘The cutter is made with the 
teeth cut at 25 deg. to the center, right and left hand, 
and this angle by experiment seemed to give the best 
results. 

By making these cutters in one long bar, then parting 
them off to the correct width and welding the cutter 
proper to a cold-rolled steel shank, the cost of making 
can be considerably reduced. 
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Measuring Screw Threads in the 


Small 


Shop 


By Joon H. Van DEveNTER 


SY NOPSIS—Measuring screw threads is a task 
that ts undertaken with uncertainty in many shops. 
Ring and plug screw gages are commonly used, but 
do not always throw true light on the eristing 
errors. This article tells how the small-shop man 
can measure threads with certainty, and also points 
out the sources of error to be looked for. 
ee 
Casey was a good Irishman and a better mechanic, and 
was disgusted with the loss of time in his shop when it 
came to fitting screw threads. There were a good many 
studs to drive, and it was always a matter of sort and try 
to find those which would go in with the proper amount 
of pull. Some of them would fall in like a shot in a 
barrel and others would not even enter the hole. So Casey 
rigged up a block as shown in Fig. 1 in order that he 


FIG. 1. 


THE OLD METHOD OF TRYING A SCREW IN A 
STANDARD HOLE STILL ANSWERS 
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FIG. 2, CRUDE AS IT IS, THE SCREW PLUG SEEMS TO 
HAVE A MONOPOLY ON THREADED HOLES 


might establish a standard. He succeeded in having his 
Screws made to fit the block, but found that tapmakers 
seemed to have a difference of opinion regarding the size 
of a half inch, “Begorry,” said Casey, “what an argu- 
ment them fellows would have about the diameter of the 
earth if they’ve got such a difference of opinion on a half 
inch !” 

This variance in the sizes of taps exists for the simple 
reason that the learned bodies mentioned in the article on 
page 1017, when establishing the various screw thread 
standards, did not complete their job and also establish a 


set of maximum and minimum limits on them. But the 
matter of importance and interest is not what these gen- 
tlemen did not do but what the small-shop man must do 
in order to be sure that threads will fit the holes for which 
they are intended. 

There are twelve errors which may creep into the thread 
of a nut and there are twelve similar errors which may 
creep into the threads of a screw, so all together we have 
twenty-four reasons why one will not fit the other. These, 
for the sake of clearness, are arranged in the accompany- 
ing table. | 

Making the outside and root diameter of a screw too 
small will not affect the fit unless these errors are exces- 
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FIG. 3. THE RIGHT PITCH, BUT THE WRONG THREAD 
ANGLE FOR A PERFECT FIT 


FIG. 4. THE SCREW TOO SMALL, BUT BINDING IN THE 
LEAD, SO THE CONTACT IS LIMITED 


sive. Conversely, making the root and outside diameters 
of a nut too large often helps things instead of harming 
them. When the reverse is true, however, and the outside 
diameter of a screw is larger than the root diameter of 
the nut, there is trouble. This is usually what is encoun- 
tered when one tries to screw a V-thread into a U.S. 8S. 
nut. The way to overcome this difficulty is to keep the 
V standard out of the shop. Sometimes the wrong thread 
angle on either screw or nut makes a defective fit which 
cannot be noticed because the pitch happens to be right. 
A case of this kind is shown in Fig. 3, where there is 
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contact at the extreme corners of the threads and conse- 

quently no shape but a very poor fit. Another poor fit is 

shown in Fig. 4, in which the lead is stretched, apparently 

making a tight driving fit, but in reality having contact 
only on the surfaces of two or three threads. 

Sometimes the pitch of both nut and screw may be 

right, the lead right, the angle right, the outside and root 
ERRORS IN THREADED WORK 


Diameter (outside) ........... 1 mea large 
Diameter (pitch) ............ \ pds ee 
Diameter (root) ..........06. | ae sBreS 
Angle of thread.............. } Zoo pres 

Too large 
Pitch of threads.............. Too small 


Lead—Not uniform 
Burrs and bruises 


diameters right, but everything all wrong nevertheless. 
This is because of the vital dimension, which cannot be 
seen and which is hard to measure, which is known as the 
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FIG. 6. SOME VARIATIONS IN DIAMETER ARE HARMLESS 


FIG. 6. THE PITCH RIGHT, THE LEAD RIGHT, THE ANGLE 
RIGHT—BUT ALL WRONG, NEVERTHELESS 
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FIG. 7. TESTING THE LEAD WITH A SCREW PITCH GAGE 


pitch diameter. A case of this kind is illustrated in Fig. 
& and would give a very shaky fit, while an error of the 
opposite kind in which the threads of the screw were too 
thick would make it impossible to enter the screw. For- 
tunately for most small-shop purposes, it is safe to assume 
that the angles of threads on purchased taps and dies are 
correct. Also for this class of work it is quite possible 
to test the lead of a screw by means of a gage such as 
shown in Fig. 7% These gages run from 2 to 4 in. in 
length, depending on the fineness of the pitch, and a little 
experience will make the shop man an expert in their use. 

Limit thread gages for testing pitch diameters form a 
means of inspection that is absolutely decisive. These are 
used on precision work, but an individual gage is required 
for each diameter and pitch, which usually limits their 
application to shops in which a large quantity of pieces 
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having a limited number of thread sizes are handled. For 
average small-shop requirements, which will not call for 
measuring every screw used, three methods of measuring 
pitch diameter are available—the thread micrometer, the 
ball-point micrometers and the two- and three-wire sys- 
tems. The latter can be used with an ordinary pair of 
mikes such as will be found in every small shop, and will 


ae 


FIG. 8. LIMIT THREAD GAGES FOR TESTING PITCH 
DIAMETER ; 


FIG. 9. MEASURING THREADS BY THE TWO- AND 
THREE-WIRE SYSTEMS 


FIG. 10. TESTING A TAP FOR WARP BETWEEN LATHE 
CENTERS 


give as accurate results as any method of measurement, 
although a little slower than the special micrometers made 
for this purpose. The method of using the two- and three- 
wire systems is indicated in Fig. 9. Wires are taken of 
proper size and measurement made across their outside 
diameters when laid in opposite thread spaces. The mi- 
crometer readings are compared with a table which gives 
the reading in terms of pitch diameter. Tables for this 
purpose for all of the standard threads can be found ir 
the “American Machinist Handbook.” pages 30 to 40. 
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While the thread angles on taps may be assumed to be 
correct, there are other things which it would be well to 
check up as soon as the taps come into the shop. A set 
of inspections for checking up taps are illustrated in Figs. 
10 to 13. The first illustration shows a tap placed be- 
tween lathe centers and being tested for warp and eccen- 
tricity due to distortion in hardening. Fig. 11 shows the 
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FIG. 11. COMPARING THE LEAD OF A TAP WITH THAT. 
OF THE LATHE LEAD SCREW 


FIG. 12.5 MEASURING THE OUTSIDE DIAMETER OF THE 
TAP TO INSURE A FULL ROOT DIAMETER 


means of comparing the lead of a tap with that of the 
lathe lead screw, which will indicate an error in the tap 
provided the lathe screw itself is accurate. An indicator 
is held in the tool post with its needle against one side 
of the tap face, the lead screw is engaged, the operator 
turns the belt by hand and eases off on the indicator 
needle from space to space, observing any fluctuation as 
the needle comes to rest on successive flutes. If the tap 
lead is right and the lathe screw lead is right, there should 
be no variation on the indicator. 

The outside diameter of the tap must be large enough to 
insure a full root diameter of the tapped hole. This is 
measured with a pair of “mikes” as shown in Fig. 12. 
The final test is that of the pitch diameter, which is made 
as shown in Fig. 13, and which has been explained ir. the 
description of the three-wire svstem. Ifa tap passes these 
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four inspections satisfactorily, it is a pretty good tool as 
far as accuracy is concerned. To insure that the bolts, 
screws and studs that are purchased outside will fit prop- 
erly into threads made with such a tap, it is advisable to 
Inspect one or two of such studs, bolts or screws in every 
one hundred by means of running them into a block such 
as shown in Fig. 1. This, called selective inspection, will 
call attention to batches of screws which are running over 
or under size, in which case a further inspection of each 
screw in that batch may be made if desired before return- 
ing them to the maker. It is advisable for the small-shop 
man to protect himself in buying such screws by submit- 
ting a similar gage at the time that he gives the order. 
Dies are best inspected by examining the work that 
comes from them. Do not, however, make the mistake 
as did one small-shop man of testing an adjustable die 
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FIG. 13. MEASURING THE PITCH DIAMETER WITH 
“MIKES” AND WIRES 


with stock that was larger than that intended for the 
chasers that were used. The chasers were supposed to cut 
twelve threads to the inch, but after the work came out of 
the die he could find but thirty-five threads in 3 in. One 
of them had disappeared mysteriously, and he is still 
hunting for it! 
Lifting the Shaper Chuck 
By G. A. Remy 


The vise, or chuck, on large shapers is heavy and, owing 
to its form, difficult to lift and place in position on 
the shaper table. Recently I saw three men put a large 
chuck in position without trouble, in the following 
manner: 

Before the chuck was removed from the shaper, a piece 
of iron pipe was clamped between the vise jaws, the 
ends of the pipe protruding from the chuck far enough 
to furnish a grip. A man on each side lifted the chuck 
and, thanks to the pipe, easily held it in position over 
the table while a third man inserted the binding bolts 
and wiped away any chips that had fallen from the chuck 
to the table. 

This is a simple method, but one not generally prac- 
ticed. Besides avoiding the strain on the men in lifting, 
the machine is saved many hard knocks, which generally 
result when the men lifting the chuck have a poor grip. 
This idea is not original with me. I have seen it used 


by shaper hands. 
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Cast-Iron Punches and Dies for 
Car-Fender Details 


By RosBert Mawson 


SYNOPSIS—In the punch and die used in mak- 
ing the carrier arm two operations are performed. 
The bar is first placed on the die, and the end of 
the part is flattened with the punch. The bar ts 
then slid against a stop in another position of the 
die, and a depression ts formed wtth a pin tn the 
punch. The tool for forming the side hanger is 
fitted with an equalizing device. 


On pages 89+ and 978 are illustrated some of the 
punches and dies designed and used by the Narragan- 
sett Machine Co., Providence, R. I., in making parts 
of car fenders. In this article other similar tools are 
shown. Their interesting feature is that cast iron is 
used in their manufacture. They are not machined, as 
the scale on the faces provides a hard wearing surface. 
These tools, as well as those illustrated in the previous 
articles, are good examples of this type of punches and 
dies. The stock is heated before the various bending or 
forming operations. The rate of production is also given 
in the articles. Some of the simpler machine-steel or iron 
fundamentals on car fenders are here illustrated as made 
with cast-iron punches and dies. Many companies are 
using punches and dies of either machine steel or tool 
steel for similar work. With tools of these materials, 
expensive machining operations are necessary. The block 
of steel must be machined to the desired contour; and 
when this shape is somewhat complicated, the work de- 
mands high skill and is comparatively slow. 

When the tool is made with a combination of machine- 
stee] shank or base and tool-steel forming element, the 
task is even more difficult. The machine-steel part must: 
be machined. The tool-steel element must also be ma- 
chined to the required contour. Then the latter must be 


FIG.2 FIG. 4 


FIGS. 2 AND 2-A 
Operation—Forming the carrier arm to the contour shown 
in Fig. 1. The bar ts first placed on the die at A and the end 
Nattened with the punch. The bar is again heated and placed 
on the die at B. When the punch is forced down, a depression 
is formed in the bar, as shown. 


FIGS. 4 AND 4-A 
Operation—Bending pilot-board bracket, Fig. 3. The 
heated bar fs placed over the rod in the die. When the punch 


hardened and ground. This is often a difficult opera- 
tion, as there is danger of cracking during hardening. 
The grinding takes a long time, as much of the surface 
must be finished by hand with an oil stone. The two 
elements are fastened together with screws and dowels 
to form the completed punch or die. 

When the tools are of cast iron, most if not all of 
this machine-shop work is avoided. Patterns are built 
up to agree with the design furnished by the drawing 
office. Castings are then made from these patterns ani 
in most cases used without any machining whatever. 
Where machining is performed, it is only on the shank, 
to make it fit the punch press. The hard skin sur- 
face left on the castings is an advantage, as it resists 
wear that would be caused by the punch and dies coming 
in contact with the bar being bent or formed. 

On the tool used in forming the carrier arm two opera- 
tions are performed. The bar is first flattened with 
two flat surfaces on the punch and dies. The flattened 
bar is then placed in a depression on the die and the 
punch fed down. This punch is made with a button 
and, as it is forced down, forms a hollow in the carrier 
arm. 

The next tool is designed to bend the end of the pilot- 
board bracket into a circle. This is done by dropping 
down a loose cireular bar over the heated bracket: and 
when the punch is fed down, it bends the piece around 
the guide bar. The last tool is provided with a fulerum 
pin on the punch. This is an advantage in forming 
long parts from rough stock, as it allows the tool to 
conform to any variation in thickness. 

It will be seen from this and also the previously men- 
tioned articles how elements may be formed by the use 
of cast-iron dies. Other parts can be made with similar 
type of tools and their advantages completely utilized. 


FIG.6 
CAST-IRON PUNCHES AND DIES FOR CAR-FENDER DETAILS WITH WORK SHOWN IN POSITION 


is forced down with the press, the end is bent over. A rivet 
is placed in position, as shown, in a subsequent operation. 


FIGS. 6 AND 6-A 
Operation—Bending side hanger, Fig. 5. The plate is 
placed on the die, being located by the stop plate at the rear. 
The punch, forced down, bends the parts to shape. It will be 
observed that, as the part is long, the punch can fulcrum on 
a pin to form an equalizing means. 
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Balancing Ways with Drilling 
Attachment 
By E. V. ALLEN 


The balancing ways shown in Fig. 1 were made by 
the Western Foundry and Machine Works, Topeka, Kan., 
some 25 or 30 years ago. The drilling-machine attach- 
ment is very handy for drilling weight holes. 


An 


FIG. 1. BALANCING WAYS WITH DRILLING ATTACHMENT 


assortment of weights is kept close to the machine, and 
it is but a matter of a few minutes to find a weight 
that will balance. A special set of holding jaws, shown 
more clearly in Fig. 2, holds the pulley while drilling 


FIG. 2. 


CLOSE VIEW OF PULLEY-HOLDING JAWS 


into the rim. These jaws slide on a crossbar and simply 
hook over the rim of the pulley. The drilling spindle 
is fed in or out by a hand lever. The entire drilling 
head has a cross-adjustment intended for use on very 
wide pulleys where more than one hole has to be 
drilled. 


& 
Repairing Drill Spindles 
By Pan Cyr 
After some years of hard usage 20 drills were so worn 
in the tang slot B in spindle A that it was almost im- 
possible to hold drills in them. To repair them, I worked 
out the following scheme, which has proved successful 
after three vears of hard work, with the advantage that 


a spindle can be repaired at a small cost, should the 
same trouble again arise. 
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I made a fixture G with removable bushing J, in which 
the spindle was inserted. Screw J was tightened, to 
steady it, and the bushing was drilled through at B. 
It was then removed and the counterbore H inserted 
in the hole and counterbored deep enough to take the 
head of the plug C, the plug being flush with the out- 
side of the spindle. The spindle was turned and the 


operation repeated on the other side. 
The plugs C, of hardened tool steel, were then inserted 
The collars D, of machinery steel, were 


in the holes. 
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REPAIRING DRILL SPINLDES 


made and bored to fit the spindle. The slots E were 
cut for the drift and a threaded hole for a screw to 
hold it in position. The collar was put on the spindle 
and the slots brought to correspond with the slots in 
the spindle. The spindle was spotted for holding the 
screw and the screw tightened down. The plugs C are 
of sufficient length to bear against the tang of a drill 
or collet and, should they become worn at any time, can 
be removed and new ones put in place in a few minutes. 


> 
Fitting Dovetailed Patches 
By ALFRED STROTHER 


A dovetailed piece is a convenient means of patching 
or piecing on metal-pattern work, ete. When driving, if 
the male member is a little large or fits imperfectly, the 
edges are apt to curl, buckle, turn up or tear out. This is 
especially true if the “tail” is thin. 

A simple stunt that prevents this trouble is to back up 
the two pieces against each other when ready to drive. 
If the size and shape of the work permit its use, the bench 
vise is handiest for this; if not, C-clamps will serve. When 
the dovetail is fitted so that it will enter, begin to drive, 
then clamp tight enough to hold securely and drive. If 
there is any crowding, the male will stall, which can be 
easily remedied; and the misfit is found without tearing 
out the slot or bruising and curling the edges. The sur- 
faces in shding contact should be smooth, and a little 
oil should be used. 
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MaKing Wire Guards for Electric 
Incandescent Lamps 


By Eruan VIALL 


SYNOPSIS—While the wire guards for incan- 
descent lamps are made in a large variety of 
forms, the general principles of manufacture 
apply closely to all. The factory where this article 
was obtained turns out huge quantities of guards 
of all kinds, but only the more representative or 
unusual methods are shown. 


Disregarding the various individual forms of incan- 
descent-lamp guards, they may be broadly divided into 
two classes—those which are locked on and cannot be 
removed, except with a special key or tool, and those 
which can be put on or removed with the fingers. With the 
rapidly increasing use of tungsten and other valuable 


lights, trouble hunting or any place where a portable 
light is desirable. Some of these are provided with a 
hook by which they may be hung from shelves, nails 
or any projection. The guards at D and E are the kind 
that may be put on or taken off with the fingers alone. 
Those at F, G, H and I are of the Loxon type, the last one 
being fitted with a reflector. All of the last-indicated 
guards are locked by means of a small screw having a 
triangular-shaped head set into a socket, so that the 
screw cannot be turned except with a special form of 
socket wrench or key. This forms a simple and effective 


lock that is very difficult to operate without the proper 
means. 

The basic wire in the common guards will run from 
13 to 17% gage. 


The “ribs? vary in size and shape 


FIG. 1. SAMPLES OF WIRE LAMP GUARDS 


FIG. 8. ONE OF THE WIRE-FORMING MACHINES 
lamps, some protection against easy theft is imperative. 
A good locking type of guard not only protects the 
bulb against breakage to a large extent, but also from 
unlawful removal. The McGill Manufacturing Co., 
Valparaiso, Ind., makes a large varicty of both kinds, 
the former being marketed under the name of Loxon. 
Some of the principal methods employed in its factory 
for quantity production will be described in this article. 

A few representative forms of guards are shown In 


Fig. 1. dA, B and C are handle guards, for drop 


MACHINE FOR CORRUGATED RINGS 


FIG. 4. 


according to the form of guard. Two of the different 
shapes of ribs are shown at A and B, Fig. 2. The 
“hoops” may be made of sheet metal, straight wire bent 
to circular form, or corrugated, as C and D. The wires 
E, F and G are used for “cushions”; that is, on some 
of the guards these wires are so placed as to prevent 
the guard from contacting with the glass of the lamp and 
are so strung as to have a cushioning effect. These 
wires are wound on a long mandrel, then cut as at # 
and next bent to the form shown by the last two. Two 
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screw sockets for the Loxon type are illustrated at /1. 
The screws, with three-cornered heads, for these sockets 
may be seen at I. 

Some of the ribs on certain portable or other guards 
are not bent at all, but are made from short, straight 
pieces of wire rod. These are shouldered or threaded 
on the ends as desired. Some of the ribs are quite 
complicated in form. However, the majority of the ribs 


are made on standard four-slide wire-forming machines, 
like the one shown in Fig. 3. These take the wire from 
the reel, bend, cut and drop the ribs into a box. On 
most of the work, only three slides are used. The 
machines run at about 75 strokes per minute. 

The corrugated “hoops” are made in the machine seen 
in Fig. 4. The wire feeds through the straighteners at 
the left and in between toothed rolls, geared together, 
asat A. After passing through the rolls, the wire strikes 
a deflector that causes it to curl against another, and so 
on, the result being a spiral, as at B. The setting of 
the deflectors determines the diameter of the spiral 
formed. A cutter at C cuts the wire into rings. While 
this cutter is shown swung out away from the work, it 
can be swung in so as to clip the wire as it feeds down. 

The fine spring-wire cushions previously referred to 
are wound on a mandrel, Fig. 5. The wire feeds from 
a reel into a set of friction rolls at A and from there 
onto the revolving mandrel at B. As the mandrel is 
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wound, the operator pushes the guide along the bar ¢ 
by means of the handle D. The mandrel has a slot in 
it running lengthwise, deep enough for the insertion of 
one jaw of a special pair of shears. After the mandrel 
is full, the shears are worked down this slot, cutting 
the wire as it goes. This makes short pieces like the 
one shown at FE, Fig. 2. The special shears for this 
work are shown in Fig. 6. A is the jaw that is placed 


WIRE-CUTTING SHEARS 


FIG. 6. 


FIG. & SPECIAL CLINCHING MACHINE 


in the slot and pulled along as the upper one B is worked 
by means of the upper handle. 

The assembling methods are almost as varied as the 
forms of the guards. Some are simply “hooked” together 
by hand and are clinched with small hammers. Others 
are assembled and then the hooks clinched, as in 
Fig. % The -rams of these little bench presses are 
worked by a foot, treadle, so that the operator has her 
hands free to manipulate the work. 

One of the Loxon type of guards is made in two 
semicircular parts A and B, Fig. 8. The hoop in this 
case is made of two semicircular pieces C and D, which 
are perforated for the insertion of the rib wires. The 
collars are made of sheet metal, formed as shown at E 
and F. The ends of the ribs where they are inserted 
in the holes in the collars are first bent at right angles. 
The halves of the guard are assembled by hand sub- 
stantially as indicated by the parts shown. A half is 
placed in the clinching device, as indicated at G. The 


=> 


June 22, 1916 


part H is then swung down on the work, bringin 

f snugly around the ends of the ribs where ey ees 
the collar. The lever J operates the locking latch. With 
the work locked in, the lever K is pulled ; 81x slides move 
in their individual] slots under the projecting ends of 
the ribs inside the collar and bend them close up against 
the inner surface. This securely clinches them in place. 
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The screw sockets are clinched, or staked, into the 
locking collars in small hand _ presses, Fig. 11. One 
18 shown in clinching position at A. About one gross 
per hour is turned out on each of these little presses. 

Nearly all the guards are tinned. This is done in the 
usual dipping way. Fig. 12 shows an operator holding 
a guard in special tongs ready to dip it into the melted 


FIG. 11, CLINCHING SCREW SOCKETS INTO THE COLLARS 


Another view of this same fixture is given in Fig. 9, 
together with the parts differently placed, so as to give 
a good idea of the work and mechanism. A large number 
of these machines are used for the different guards having 
sheet-metal locking collars. On the average guard an 
operator will turn out about four gross in nine hours. 

On some forms the outer ends of the ribs are held in 
a sort of spider, or “button,” as it is called. The ends 
of the ribs are placed in one of these buttons, and then 
the guard is placed over a slotted post, as in Fig. 10. 
A pressure on the foot treadle of the press clinches the 
Projections of the button tightly onto the rib ends. The 
Post is placed on a swinging arm, so as to be easily swung 
away from under the press ram for loading or unloading. 
About eight gross will be turned out by a guod operator 
on one of these presses, 


FIG. 12. TINNING THE GUARDS 


tin. After being tinned, the guards are placed on rods, 
as shown, just back of the workman. 

Since the tinning is done after the guards are com- 
pletely assembled, the tin gets into the threads and 
screw sockets. This is remedied on the apparatus seen 
in Fig. 13. A small gas jet is made so as to shoot a 
fiame up into the socket placed above it. Six or more 
of these jets are made in the horizontal pipe, and the 
guards are laid in place. As fast as the tin melts, the 
operator takes the guard and with a quick jerk knocks 
the tin out of the threads and sockets. 

Where short wire rods are employed, as in some of 
the portable guards, the ends are turned down so as to 
form a shoulder where the retaining ring goes on. This 
is done with a hollow mill in a lathe fitted as in Fig. 
14. The hollow mill is held in the chuck at A and the 
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MELTING TIN OUT OF THE SOCKETS ON A 
SPECIAL GAS FIXTURE 


F1G. 13. 


FIG. 14. HOLLOW MILL AND QUICK-ACTING WORK 
HOLDER FOR THE LATHE 


FIG. 16. 


TAPPING HOLES 1N END NUTS WITH 
REVERSING ATTACHMENT 


rod B fed into it. The rod is held in an eccentric-jawed 
vise operated by the lever C, which acts both as a locking 
lever and a handle to push the carriage with. Where 
the ends are threaded, a die is used in place of the 
hollow mill, but the holding fixture is practically the 
same. 


Rapip DRILLING AND TAPPING WITH THE AID OF 
SMALL Box J1ias 


On guards having ribs made of rods curved in at the 
ends, the buttons are made of brass, with holes drilled and 
tapped in them for the curved ends to screw into. These 
brass buttons are drilled in little box jigs, like the one 
in Fig. 15. When tapping the holes, an Errington tap- 
ping head is used, as shown. An operator will drill 
about 170 of these buttons, or top nuts, per hour, four 
holes each. Tapping is done at the rate of about 160 
per hour, four holes each. 

The wooden handles on the portable guards are screwed 
on in the machine illustrated in Fig. 16. The guard 
part is held in the spindle socket at A by means of the 
setscrew B. The wooden handle (' is locked into the 
sliding carrier by the wrench D. The operator then 
grasps the handles EF and F' and pushes the handle onto 
the piece A. The spindle drive is through a regular 
tapping mechanism, so that forward pressure engages the 
drive and forces the threaded part into the handle. 
Retarding the work stops the spindle. The mechanism 
of the drive is shown at the left. It consists of three 
bevel gears, two facing each other on the spindle, with 


FIG. 16. SCREWING ON WOODEN HANDLES ON 
PORTABLE GUARDS 


the driving gear vetween them and facing upward. The 
output of one of these machines is about 100 per hour, 
though this varies with the operator, as in all other cases 
of machine work. 


x 
Grinding Gages in the Miller 


By Gustave A. REMACLE 


At the present time many plants making gages are 
not properly equipped for that class of work, the absence 
of a good surface grinder being the cause of most con- 
cern. Happily, magnetic chucks are plentiful, and it is 
surprising how much a miller resembles a surface grinder 
when equipped with a magnetic chuck. 

One concern, after fixing up the bearings and spindle 
of an old hand miller, mounted a wheel upon the arbor 
in the same manner as a cutter. A handwheel was sub- 
stituted for the lever, for moving the table transversely. 
Another simpler, though less efficient, manner of con- 
verting the miller to a grinder is to bolt a tool-post motor 
grinder to the overhanging arm, the bolt running through 
the hole where the center was formerly. 

While millers may be fitted up so as to grind some- 
what flat surfaces in an emergency, they do not begin 
to compare with real surface grinders, especially for 
grinding gages. One reason why these converted ma- 
chines do not produce good results is that the machine 
is generally so badly worn that it is unfit for milling, not 
to mention grinding. 
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Designing and Drafting’ 


By W. Rocxwoop Conover} 


SYNOPSIS—The relations of both engineer and 
draftsman to the work of drafting and to the fin- 
ished drawing. The change in the quality of ma- 
chine-shop labor has put new burdens on the one 
who makes shop drawings. Today they must be 
explicit and covered with details. The care, chang- 
ing and issuing of prints are also discussed. 

———— 

The relation of designing and drafting to efficient pro- 
ductive work in the shop is a vital and intimate one. 
Some of the important features of this relation merit 
consideration. Relatively speaking, there are few details 
of manufacture that may be said to be free from the 
influence, either direct or indirect, of the work of the 
engineer. Designing has as much to do with successful 
manufacturing as any other of the several processes pre- 
liminary to and connected with the actual production in 
the foundry and shop. In so far as the engineer realizes 
this basic principle in his labor, to that extent will his 
work prove to be successful and valuable. 

It is essential for the engincer to study manufacturing 
conditions in the shop, in order that he may design appar- 
atus that can be built with the greatest efficiency and 
economy at the same time that it fulfills the require- 
ments of the trade or the individual customer for whom it 
is designed. He should familiarize himself with the tool 
equipment of the factory in order to avoid, as far as pos- 
sible, calling for sizes and dimensions that will involve 
special processes on the machine floor and render the 
purchase or making of special tools necessary. If the 
purchase or making of special tools cannot be avoided in 
the construction of the design, the possibility of these 
tools being adapted to other work or to future designs is 
worthy of consideration. 

The subject of materials and inventories should receive 
the engineer’s attention. Each new design made should 
embody the use of standard commercial sizes of materials 
carried in stock, as far as possible, including bar and sheet 
metals and other rolled stocks, standard sizes of bolts, 
studs, nuts, collars, ete. The careful designer will bear 
in mind that the size of inventories depends in no small 
degree on his own Jabor and that he is to a great extent 
Tesponsible for the carrying of special sizes and odd 
stocks of materials. He should also keep in touch with 
the purchasing department and learn the relative market 
cost of the materials he proposes to use, in order to effect 
economies in production. All deviations from commer- 
clal sizes of materials and from regular shop practice, 
which involve special or additional operations, mean the 
carrying of greater or lesser stocks of these odd-shaped 
parts for the filling of future orders, either for supply 
parts or for complete apparatus. 

_A reasonable degree of familiarity with machine prac- 
tices and labor operations in the shop is desirable in order 
that these processes may receive proper consideration 
before the new design is turned over to the draftsman or 
sent to the pattern department or machine floor. Th? 


rE *Prepared for the author's forthcoming book on “Industrial 
conomics. Copyright, 1916, Hill Publishing Co. 
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tool maker, pattern foreman, foundry and machine-shop 
foremen are all interested parties in the work of design- 
ing. They constitute a valuable aid to the engineer. 
Constant consultation with these men and constant inves- 
tigation of shop methods and practices appear essential in 
order to avoid the work of rebuilding and changing appar- 
atus in the regular manufacturing departments. 


COOPERATION OF ENGINEER AND SHOP 


It is desirable, also, for the engineer to cultivate the 
good will of the mechanical forces in the shop. Many 
shop mechanics possess the genius for improvement and 
invention and are filled with valuable ideas that are often 
useful to the engineer. Some measure of the high cost of 
manufacturing is doubtless due to the design being placed 
in the hands of the draftsman and shop foreman in too 
incomplete a form and also to the omission of gathering 
all the useful facts possible from the shop before the draft 
is made. All this means waste of time and material and 
a delay caused by working over the design after it has 
reached the manufacturing department, with a conse- 
quent stoppage to the progress of production. 

It is a far more economical procedure to thrash out the 
majority of these questions as to materials, foundry and 
shop practice, cte., through investigation and conference 
in the initial stages of the design and to turn over to the 
shop a practically perfect working drawing. By following 
this practice it will often develop that valuable changes 
can be made either in machine processes or materials. As 
an example, small parts called for in the design to be 
made of castings can often be made more cheaply of bar 
or rod stock on the automatics or semiautomatics or 
stamped and formed out of sheet in a punch press or made 
as drop forgings. It is also possible in many cases so to 
reduce the amount of surplus stock to be removed as to 
admit of finishing the surface by grinding instead of on 
the planer or miller. 

An incomplete or faulty design throws upon the shop a 
burden that does not belong there. It compels the fore- 
man to inspect and analyze each drawing before turning 
it over to the machine or bench hand, in order to ascertain 
if it is practicable and profitable to follow out its pro- 
visions and requirements without question or alteration. 
He does this often with the feeling that, if omitted, the 
workman will discover inconsistencies after the materials 
have been gathered and the machine tools set up for the 
work. He is also on record with his manager or super- 
intendent in the matter of living up to his schedules of 
productive output, which he cannot do if the drawings 
are not in proper shape for his men to proceed. 

An incorrect design may also prove to be responsible for 
expensive errors in manufacturing. It may involve 
changes in operations or materials and the building or 
purchase of special tools that are afterward discovered to 
be unnecessary. To it, also, may sometimes be directly 
attributed high labor prices and prohibitive factory costs. 

One of the elements that limit the work of the young 
engineer just graduated from the technical school is the 
fact that he has had but a comparatively abbreviated 
experience in the field of technical research and study and 
practically no experience in the field of invention and 
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design. Unless he exercises proper caution, there is a 
tendency to develop the habit of depending on the know!l- 
edge and experience of others rather than striving earn- 
estly to develop his own inventive genius and power and 
accumulate valuable knowledge along the lines of design- 
ing and engineering work. 

Some of these young men who have had a fair degree of 
preparatory instruction and training lack initiative and 
do not possess the proper amount of inventive spirit to 
make them successful in their work. They too often go 
to the shop foreman and machinist and draw from them 
the knowledge needed to fabricate a design and, after the 
labor of putting the shopman’s ideas into a preliminary 
draft is performed, issue instructions to the drafting room 
and manufacturing floor. This is not designing in the 
true sense. 

The young engineer should seek rather to construct the 
design as fully as possible, first, in his own mind. He 
should develop by minute, critical analysis the picture of 
the apparatus he proposes to build and study it in all 
its phases relating to patterns, molding, machine labor, 
materials, etc., before going to the shop to interview the 
foreman. He wil] then be prepared to discuss all the 
important points relating to processes in the construction 
with a fair degree of intelligence and will not onlv create 
a favorable impression of his ability, but will also secure 
the valuable codperation of those whose help he needs. 
He must not lose sight of the fact that he can get more 
practical knowledge in the shop than he has received from 
his books; and if he is fortunate enough to have received 
a thorough mechanical education through direct personal 
contact with the work of the foundry and machine shop, 
he is all the better equipped for his profession and is to 
be congratulated for the advantave he possesses over 
many of his fellow-engineers. 

It is desirable that the company’s designs embody dis- 
tinctive features of originality and avoid, as far as pos- 
sible, any duplication of essential details covered by the 
patented designs of competitors. The engineer should 
aim to have his design distinctive in many important 
features, embodying not only the elements of new con- 
structive thought. but also the elements of improvement 
in utility and efficiency. 


Copyina Is Not Goop DESIGNING 


Copying the designs of competitors is not, in general, 
good designing, nor is it indicative of engineering skill. 
Although the copy may embody sufficient changes to avoid 
legal complications, it not infrequently involves the use 
of more material and additional Jabor operations that 
increase the factory cost above that of the competing con- 
cern. The engineer is required to produce something 
better than his competitor—a design that will perform the 
same or additional functions at a lower cost both for labor 
and material. He must place the company that employs 
him in the lead in producing new designs and superior 
product, if he is to render his services of practical eco- 
nomic value to his employer. And to do this he must be 
a constant student of local factory conditions and of shop 
practices in general throughout the country. 

So much is required of the engineer in these days of 
unprecedented progress in mechanical science that it is 
difficult to enumerate and properly classify all the varied 
qualifications and elements of knowledge which he must 
possess in order to fully meet the expectations of the 
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bigger corporate industries. The fact that he must study 
his design from so many different viewpoints in their 
relation to utility, economy and efficiency makes it all the 
more certain that his knowledge and training must be 
well-nigh without limit in the breadth of their scope. 


THE ART AND PRACTICE OF DRAFTING 


In our discussion in the present article we have been 
considering the relation of designing to manufacturing. 
We must not overlook the work of the drafting depart- 
ment nor view it as separated from that of the engineer 
and the factory, for the drawing is the medium through 
which the design is interpreted to the shop. Too much 
emphasis cannot be laid on the importance of making that 
interpretation sufficiently clear and complete in detail 
co that errors in manufacturing will be reduced to a mini- 
mum. Nor can he emphasize too strongly the imperative 
need for the draftsman to have had a thorough instruction 
in his work and a fair amount of knowledge of shop prac- 
tices, in order that he may render efficient service to both 
the engineer and the department foreman. 

The draftsman of the present day in frequent cases 
labors under difficulty. One of his chief handicaps is the 
character of the instruction that he has received in the 
drawing school. The schools, in general, have failed in a 
large measure to keep pace with the trend of modern 
manufacturing and to recognize the revolution in shop 
practices within recent years. They do not take into con- 
sideration the fact that a majority of the employees in the 
modern factory are not tradesmen machinists. A large 
percentage of machine and assembly operations have be- 
come specialized until the all-round tradesman mechanic 
exists in a minority only. The pupil is taught to make 
drawings technically correct and for the most part suffi- 
ciently clear to the foreman and skilled machinist; but 
for the unskilled workman these drawings are frequently 
a maze of incompleteness and filled with obscure marks 
of form and dimension largely unintelligible. 

We must have drawings that these partly skilled and 
specially trained workmen can read; otherwise, the time 
of the high-salaried foreman or assistant foreman will be 
taken up chiefly with the work of interpretation, when his 
energies should be applied to getting out product rapidly 
at low labor costs. It is possible for one of these workmen 
to become familiar enough with the methods of an indi- 
vidual draftsman to get along fairly well in reading the 
prints that come from his hands. If, however, he is trans- 
ferred to other work and is compelled to use drawings 
made by another person whose methods are different, it 1s 
quite likely he will be laboring under the same disadvan- 
tages and difficulties under which he originally labored. 

All draftsmen do not work alike in the matter of mak- 
ing drawings explicit for the workmen in the shop. Some 
make drawings much easier to read than others. There 
showld be a uniformity of svstem. Every drawing should 
embody complete information on finishes, clearance, lim- 
its, etc., and contain sufficient notes of explanation to 
enable the machine or bench hand to read the drawing 
readily and accurately. A large amount of time is wasted 
in the shop in an effort to read and understand incomplete 
and ambiguous prints. 

The draftsman must remember that his drawings are 
subjected to severe criticism in the factory when they 
show imperfections and lack of information. If drawings 
have to be returned frequently for correction, the work- 
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man gains a poor opinion of drafting work in general. 
He develops a sort of contempt for the higher-salaried 
man’s inefficiency and in time loses his cheerful spirit of 
cooperation. 


CoOPERATION BETWEEN DRAFTSMAN AND SHOP 


The draftsman needs to know more about factory con- 
ditions, tool equipment and shop practices in general. He 
needs to understand the point of view of the workman 
in the modern shop, who labors under the present-day 
system of specialization. He should know that under this 
system the employee requires much more detail and gen- 
eral information on his blueprints than in former years 
when the greater percentage of tool operators and bench 
hands were tradesmen machinists. Many draftsmen are 
handicapped by the lack of this shop training and per- 
sonal contact with present shop practices; and it is evi- 
dent that the young beginner will be far more successful 
later on, if he takes a course of apprenticeship in the 
factory before entering the drafting school. He will then 
understand what a drawing ought to show and will more 
fully appreciate the value of the information it is intended 
to convey to the workman. 

The drafting room must always recognize the require- 
ments of the shop. There is no getting away from this 
principle and avoiding serious loss. Sending out incom- 
plete drawings is a poor way to begin manufacturing. 
Insufficient information on blueprints is a common cause 
of wasted time and labor in the factory and often re- 
sponsible for wrong patterns, faulty castings, the scrap- 
ping of valuable materals, delays in shipment and other 
difficulties. A poor drawing is a direct cause of high piece 
prices, inefficiency of operation, and is expensive from 

any point of view whatsoever. 


NEED OF EXxpuLicir DRAWINGS 


If the engineer is not sufficiently explicit in outlining 
and detailing his design, the draftsman should insist upon 
more information. The outline and assembly arrange- 
ment should be complete and show such views and angles 
as will enable the workman to proceed intelligently and 
without delay with his operations. It is hardly necessary 
to state that the drawing should show views that are 
useful to the workman and omit those which are of no 
value. The detail parts on the print should be carefully 
drawn. There should be no confusion of dotted lines and 
uninterpreted details which the workman must have 
translated by his foreman before he can start gathering 
materials or setting up his machine. Location of details, 
too, is important. If the workman learns to find these 
always in the same or nearly the same place, this lessens 
the amount of time he spends in studying the print. 

Uniformity of practice in the making of drawings has 
more to do with reducing the cost of productive labor in 
the shop than most managers recognize. Unless the 
draftsman spends ample time making his drawings lucid 
in details and with sufficient notes of explanation to ren- 
der them simple and easy of comprehension by the average 
lathe hand and assembler who is not an educated trades- 
man machinist, the loss involved in the factory must of 
necessity be large. The workman is not at fault if he does 
not know from an examination of the print what he is 
required to do. He may put a file or polish finish on the 
surface of a casting where it needs only to be milled or 
planed, or he may finish on the lathe or planer surfaces 
that should be finished on the grinder, but it is not his 
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fault. He has not been furnished with proper instruc. 
tions on his blueprint, and too much is left for him to 
guess at or, as an alternative, to bother his foreman with 
questions which should not be necessary. 

In like manner the pattern maker is at a loss to know 
how much extra material to allow for in making the pat- 
tern, for the draftsman often fails to state whether a given 
surface requires planing or simply surface grinding. It 
happens as often as otherwise that the pattern maker 
makes allowance for planing or turning by adding stock 
to the pattern, and the foundry continues to cast accord- 
ing to pattern. Thus, the useless and costly process of 
machining goes on until someone discovers the waste and 
error. Now all this trouble emanated from the engineering 
and drafting department, where it could easily have been 
foreseen and prevented and where a vast amount of econ- 
omy in manufacturing processes and materials could be 
provided for by the establishment of a proper system of 
uniformity of practice and harmonious coéperation of all 
departments concerned. 

Neither the designer nor the draftsman can do his best 
work independently of the other. This is one of the faults 
of the present system. There is too much tendency to 
throw responsibility on the other man, and this tendency 
costs the management a lot of money. The burden of 
straightening out the difficulties and errors falls finally 
upon the shop, where it obviously does not belong. We 
need to change the system if we are to prevent loss and 
delay in the factory. Sending drawings of new designs 
and new details into the shop without first ascertaining 
whether the shop is provided with the necessary tools and 
facilities to do the work is bad business from any stand- 
point. The amount of new tools and equipment, if any 
are required, and their cost should be known, as should 
also the stocks of materials available. 

All these questions of factory equipment should be fully 
investigated before the print goes out; otherwise, the cost 
of producing the design or part may show a loss, which 
is frequently the case where proper consideration to this 
phase of the subject has not been given. 


INSPECTION OF DRAWINGS 


And here we come to the subject of inspection of draw- 
ings. No drawing should be sent to the shop without first 
having been properly inspected. The inspector of draw- 
ings must necessarily be a broad-gaged man—above the 
average. He needs to know pretty nearly everything 
about manufacturing, including the work of the pattern 
shop, tool-making department and foundry in order to act 
as censor and criticize the work of both the engineer and 
the draftsman and correct their mistakes. Ie needs to 
be familiar with the conditions and processes of produc- 
tion in each individual department in order to see that the 
workman gets exactly what he requires in the shape of 
detail or diagrammatic information. It is important that 
he secure the codperation of both the engineer and the 
draftsman in his labors to this end. He should be able 
in looking over the designer’s sketches and the tracings in 
the drafting department to make many suggestions that 
will not only save labor operations and material and 
cheapen the total cost of production, but which will also 
improve the detail and render the design more efficient 
and salable as a finished product. His field is one of 
unlimited value and assistance from an economic stand- 
point, both to the factory management and the shop. 
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The shop has an important part to play in the produc- 
tion of drawings. If errors are discovered, a notice should 
be sent to the drafting department at once and the cor- 
rection made before the materials have been put through 
the several machine processes and expensive alterations 
or repairs incurred. If drawings received by the foreman 
are indistinct, imperfect or in any manner unsatisfactory 
or unavailable for use, they should be returned and dupli- 
cates called for. The codperation of the shop in checking 
the work of the drafting department is invariably bene- 
ficial in its results. 

A bulletin of new prints and of changes made on exist- 
ing prints should be issued daily by the drafting depart- 
ment and supplied to the foremen of the manufacturing 
departments. The notice of changed prints should give 


the name of the engineer by whom the change was author- 
ized, with the date affixed; also the character and cause 
of changes, with reasons for making the alteration. If 
the change is due to error, the name of the person or 
department responsible should appear. The notice should 
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recorded in a similar manner to that provided for the 
recording of blueprints. All these records should show 
the location of the tracings in their proper compartments 
within the drafting-department storage vaults. 


Pe 
Improper Crating of Machinery 
SPECIAL CORRESPONDENCE 


Evidence as to the foundation for complaints of poor 
boxing of shipments to South American ports can be 
plainly seen in the accompanying illustrations. These 
photographs were taken by our own representative on 
the docks at Montevideo, Uruguay. 

The flimsy and inadequate boxing is clearly shown in 
Fig. 1, where a number of cases in a more or less 
dilapidated condition can be seen in the street. A closer 
view of the one on the right is seen in Fig. 2, showing 
the damage sustained. This breakage is not only annoy- 
ing to the consignee, but it prevents the sale of the 


FIGS. 1 AND 2. 


also embody any action to be taken by the foreman on 
finished or partly finished material on hand. 

In addition to the regular daily bulletin covering all 
new prints and changed prints that have been issued 
during the preceding day it is good practice to attach a 
“Change” slip to all drawings that have been altered 
before sending them to the shop. The “Change” slip 
embodies the features of the daily bulletin and serves to 
bring more emphatically to the foreman’s attention the 
alterations that have been made in the particular drawing 
or apparatus in which he is directly interested. 

This system not only provides for prompt and complete 
notification to the foreman of all prints issued, but it also 
prevents many serious and expensive delavs and errors. 
It renders the foreman without excuse for not being 
posted on all new issues or modifications as rapidly as 
they occur. 

A card record should be made of all new prints issued, 
embodying the drawing number and name of the appar- 
atus or detail shown. A record of changed prints should 
also be provided, which may be kept for reference for any 
arbitrary period desirable. As this record, however, is 
written upon the original tracings, the retention of the 
cards beyond the period of their active use becomes un- 
necessary. Drawing lists and casting lists should also be 
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FIG. 3. THE DOCK EQUIPMENT AT MONTEVIDEO, 
URUGUAY 


machinery, ties up money and disappoints customers until 
the broken parts can be replaced. 

Lest some assume that these mishaps are due to 
inadequate methods of handling freight, attention 18 
directed to the gantry and boom cranes with which the 
dock is supplied. 
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Making Shells with Regular Shop 
Equipment 


By Frep H. Cotvin 


SYNOPSIS—Utilizing the standard shop equip- 
ment of engine lathes, turret lathes and automatics 
and securing rapid production with them, building 
all necessary machines and tools for less than the 
value of the scrap metal secured in machining 
and earning a good profit constitute a somewhat 
unusual story. Only high-grade mechanical abuity, 
coupled with experience and good commonsense, 
makes such an achievement possible. 
——eeeeeeSSSSSSSeSeeSSSSsS 
The first interesting feature of the methods to be 
illustrated is the fact that the contract has been filled 
by utilizing old equipment of an average shop for nearly 
all operations. All special tools, fixtures and in one or 
two cases special machines have been made for less than 
the value of the scrap or waste metal machined from 
the shells, and a good, fat profit has been made besides. 
This policy had the double advantage of avoiding the 
payment of war prices for new machinery and of wearing 
out the old equipment, so that new can be purchased 
when prices get back to normal. 
The way in which old machines have been utilized to 
get good production from them by means of ingenious 


FIG. 2. CENTERING SHELLS: OPERATION 3 
Machine Used—Old Jones & Lamson turret. 


Fixtures—Aid drill, facing cutter, center, center holder, facing 


tool block, expanding mandrel. 

Gages—Flat steel templet. 

Production Time—4 % min. 
devices, the introduction of new and different ways of 
handling the work and the careful calculations as to 
the value of scrap metal are all of peculiar interest. 
r 2 > . rag 
These methods are of particular value to small shops 


that can be utilized for shell making, if necessary. 
The shells in question are 3.3-in. British shrapnel 
made from forged blanks. The first operation is to 
cut in the open end of the shell a notch that is used 
in driving the shell during subsequent operations. This 
work is done in an ordinary punch press, something as 


FIG. 1. PUNCHING DRIVING SLOT: OPERATION 1 


Machine Used—Any punch press. 
Fixtures—Length stop and holder. 
Gages—Length—First inspection. 

Production—1 man, 1,000 in 6 hr. 
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FIG. 5. CLOSING IN NOSE: OPERATION 7 


Machine—Home-made hydropneumatic press and heat- 
ing furnaces. 

pare ee ao tongs. 

Gages—Templets. 

Production=—2 men. 1,400 in 12 hr. 

shown in Fig. 1, the shell being supported in a holder 

( under the punch B and located by the rod D. In 

(his way a uniform distance is secured between the 


bottom of the forging and the punch slot. 
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Occasionally a shell is too long to be handled on the 
driving mandrel, and in such cases the surplus metal is 
punched off by simply rotating the shell under the 
punch for a complete turn. Then the driving slot is 
punched in the usual manner and is ready for machining. 


FIG. 3. 
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FIG. 4. CUTTING OFF AND FORMING OPEN END: 
OPERATION 6 


Machine Used—Cleveland automatic. 
Fixtures—Forming tools. 
Gages—Templets of form shown. 


Production—9.5 per hr. 
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FIG. 6. 


Machine Used—Bardons & Oliver turret. 
Fixtures—Chuck and steady-rest shown. 


The stop D was first made rigid; but as it persisted 
in breaking off under these conditions, it is now loosely 
mounted in the supporting center and no further diffi- 
culty is experienced along this line. A preliminary 
inspection also takes place during this operation, one 
man handling 1,000 shells in 6 hr. without difficulty. 
The second operation bores the powder chamber under 
the spindle of a heavy Baker drill, the vertical boring 
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bar centering itself in the forged cavity. Soda water 
is fed in through the center of the bar itself, this 
operation requiring 3 min. 

An old Jones & Lamson turret has been utilized for 
operation 3, and it also performs the three suboperations 
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DETAILS OF EQUALIZING EXPANDING MANDREL FOR TURNING SHELLS 


of facing the center projection, centering and counter- 
boring, and facing the back end of the shell. The turret 
is not revolved during these operations, but is locked in 
a fixed position on the bed. 

Fig. 2 shows the driving mandrel A with the centering 
jaws H and the driving key 7. Bolted to the turret is 
the substantial tool block B with the locking device C, 
which is in reality a tool holder. The drill for centering 
and countersinking is shown in position. It is an air 
drill fitted with a special spindle sleeve that fits into 
the block B and has a flange that allows the clamp C 
to hold it against the thrust of drilling. 

As soon as the center has been drilled, the clamp is 
removed by simply turning the thumb-latch shown, and 
the facing tool £ is substituted. This is in turn removed 
and the tail center F slipped into place and held by the 
clamp C. This center has a screw that allows the tail 
center to be forced against the work as hard as may 
seem desirable and is used during the suboperation of 


To su/t 
Machine .. 


DETAILS OF FIXTURE FOR TAPPING NOSE: OPERATION §& 


Gage—Plug thread gage and nose form. 
Production—3 min. each. 


facing off the back end. The side tool that does this 
facing, shown in the tool block G, has a sliding movement 
across the turret, through a rack and pinion, the latter 
being operated by the lever J. This arrangement gives 
a good leverage and makes it easy for the operator to 
face the ends. This operation takes 414 min. 

The fourth operation is the turning of the outside 
of the shell nearly its whole length, the turning tool 
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running up practically to the notch cut for driving. 
This cut is handled by two tools in an ordinary lathe, 
so that each travels only half the length of the shell. 
A cutting speed of 42 ft. per min. is maintained, this 
operation requiring 7 min. 

The shells are held on a special equalizing expanding 
mandrel during the turning operation, illustrated in 
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FIG. 7. SCRAPING INSIDE OF NOSE: OPERATION 9 
Machines Used—Any suitable turret or engine lathe. 


Fixtures—Cross slide and form tool. 
Gage—Templet or contour gBuge. 


Production—2 min. each. 
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FIG. 10 CUTTING OFF ENDS: OPERATION 12 


Machine used—No. 4 Cincinnati miller. 
Fixture—Holder for shells. 
Gages—Templets. 

Production—2 men, 1,400 in 22 hr. 
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Fig. 3. This mandrel holds the shells at two points of 
their length and equalizes the pressure so as to insure 
equal bearing and equal driving power. It also centers 
the shells along their entire length. It is shown attached 
to almost any type of screw machine or other lathe, 
the headstock being omitted and only the faceplate and 
end of the headstock shown, the rest being unnecessary. 


Forming Too! 


FIG. 8 FORM TOOL USED IN OPERATION 9 


The mandrel consists primarily of the inner rod A 
carrying the wedge B, which is turned taper as shown, 
and the tube C with its wedge D. Both C and D operate 
separate sets of Jaws, three in number in each case; and 
as will be noticed, the inclines are in opposite directions. 

The spools & and F run free, the latter being 
feather-keyed to the lathe spindle at K and revolving 
with it, but free to move endwise both on the key and 
with the spool G. The chucking lever controls the 
movement by means of the sliding spool G. When this 
is moved, it pulls back the rod A and pushes forward 
the tube C, or vice versa, by means of the toggle levers 
shown. This movement forces the jaws up the incline 
and tightens the shell on the mandrel. Should one set 
of jaws take hold before the other, they act as the 
stationary member and the other cone forces out the 
second set of jaws until all bear equally. This is a 
particularly interesting device that can be adapted for 
many other uses. 

Next comes the roughing out of the band groove, 
operation 5, done on a Jones & Lamson turret, which 
also chamfers the corners, the production time be- 
ing 24% min. This operation requires no illustration. 


FIG. 9. CUTTING THE WAVES: OPERATION 10 


Machine Used—Old Fitchburg lathe. 
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ixtures—Cam, tool block, air spring. 
age—Usual templet. 
roduction—3 boys, 1,400 in 10 hr. 


FIG. 11. VENTING WAVE GROOVES: OPERATION 13 
Machine Used—Specially arranged air hammers. 


Eee 
CGages—None. . 
Production—Man and boy, 1,400 in 12 hr. 
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The ends are cut off and formed for closing in, in 
the sixth operation. This is done on Cleveland auto- 
matics, which happen to be available. Considerable 
experimenting developed the proper shape of nose to be 
closed into the desired shape for boring and tapping. 
The dimensions are shown in Fig. +, where it will be 
observed that the open end of the shell is beveled back 
10 deg. After being closed, this bevel is turned in and 
simply requires a little trimming to fit the fuse or 
adapter. 

The closing in of the nose is done on the hydro- 
pneumatic press, Fig. 5. This illustration also shows 


FIG. 14. FORMING THE BANDS: OPERATION 15 


Machine Used—Special rotary miller. 
Fixtures—Formed cutters. 


Gages—Templets. 
Production—3 men, 1,400 in 22 hr. 


the heating furnaces, which are very conveniently placed. 
This press has a 12-in. air cylinder with a possible stroke 
of 12in. The hydraulic ram is 3 in. with a 12-in. stroke. 
A %-in. stroke is sufficient to close the shell nose. The 
form die comes to a positive stop on the base which 
clamps the shell. This secures a uniform nosing and 
climinates the necessity of turning afterward. Two men 
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handle 1,400 shells, the daily output, in 12 hr. The 
diaphragms are slipped inside before closing the nose. 

The nose is bored and tapped in a Bardons & Oliver 
turret, equipped with special holding chucks and steady- 
rests. The boring and facing tool is shown at A, Fig. 
6, the nose of the shell resting in a revolving support. 
This sleeve B forms the inner race of the double ball 
bearing and takes care of both the radial and the end 
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FIG. 13. PNEUMATIC COPPER-BANDING MACHINE: 


OPERATION 14 


Machine Used—Special 30- 
Fixtures—None. : eye 
Gages—None. 

Production—Man and boy, 1,400 tin 12 hr. 


thrust, while the felt washer keeps out dirt and chips. 
It will also be noticed that the outer case C projects so 
as to act as a guide for the boring and facing tool. 
The tool A is provided with a shoulder that makes 
contact with the collar D and compresses the spring as 
the tools feed into the shell, The opening E provides 
escape for chips. This guiding the tool with relation 
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to the shell insures the hole being concentric with the 
outside, which is quite an important point in inspection. 
The tapping is done in the same fixture and at the 
same setting. This complete operation takes 3 min. 
After the boring and tapping of the nose the inside 
of the shell just beyond the thread is scraped out with 
a round-formed cutter, Fig. 8. This is a circular form- 
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FIG. 1-A. OP. 1. NOTCH 
FOR DRIVER 


FIG. 2-A. OP. 2. BORE 
POWDER POCKET 
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FIG. 6-A. OP. 6. CUT OFF 
OPEN END 


FIG. 6-A. OP. 5. ROUGH 
BAND GROOVE 
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FIG. 10-A. OP. 10. GRIND 
OUTSIDE 


FIG. 9-A. OP. 9. TRIM 
INSIDE NOSE 
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FIG. 13-A. OP. 13. NICK FIG. 


BAND WAVES 


ing cutter of the regular type, held from turning by the 
eerration shown at the end, where it bears against the 
tool rest. The cutter is mounted on a Jones & Lamson 
eross-slide, the shell itself being held in the draw-in 
chuck and the special bearing, Fig. 7. The contracting 
sleeve A clamps the jaws on the back end of the shell, 
the front end being supported by the steel quill B, which 
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is mounted in the cast-iron block C. The spring plunger 
D regulates the pressure on the thrust bearing E and 
also prevents the front race from turning. The threaded 
collar F holds the other end of the quill in position. 
The next, or ninth, operation is to grind the shell 
all over, a. very heavy wheel saddle weighing 400 lb. 
being employed for this purpose. A formed wheel is 
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FIG. 3-A. OP. 3. CENTER TURN 
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FIG. 8-A. OP. 8. THREAD 
THE NOSE 
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FIG. 12-A. OP. 12. CUT 
OFF SMALL END 


FIG. 11-A. OP. 11. CUT 
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FIG. 15-A. OP. 15. TURN 


BANDS 


PUT 


nsed for shaping the nose of the shell, the straight part 
being ground by a plain-faced wheel 6 in. wide. The 
grinding allowance is 0.015 in., and eight men—four 
men to each shift—grind 1,400 shells in 22 hr. 

Waving in the groove already roughed out in opera- 
tion 5 is done in an old lathe, as indicated in Fig. 9. 
The nose of the shell is supported in a sort of bell chuck 
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A and held in position by the strap shown in front of 
it. The cam is on the faceplate B, while (’ is a stop 
to locate the position of the waved tool D, which is held 
in the compound rest set parallel with the lathe ways. 

The unusual part of the arrangement is the use of 
the air cylinder # in place of the usual spring or 
weight. A spring was first tried, but the inconvenience 
of getting it out of the wav when it was not needed led 
to the adoption of the pneumatic cylinder. 

When the spring action is necessary, the cock F, swung 
on the quadrant between the two pins shown, admits air 
to the cylinder and forces the roller on the lathe carriage 
against the cam on the faceplate. When the spring is 
not needed and it is desired to move the tailstock or 
the carriage, the cock F' is swung into the other position, 
which shuts off the air and opens an escape vent from the 
cylinder. This arrangement has worked out much more 
satisfactorily than the spring formerly used. Three boys 
handle 1,400 shells in 10 hr., or about +45 shells per 
hour for each lathe. 

The projection on the closed end of the shell is next 
milled off, as shown in Fig. 10. The fixture is a simple 
one that gocs on a No. 4 Cincinnati knee-type miller and 
holds ten shells at one setting. It will be noticed that 
these shells are held by five separate straps, these being 
used so that as soon as a section has passed the mill- 
ing cutter the milled shells can be removed and others 
put in their places. In this way almost continuous 
milling can be done, two men handling the 1,400 shells 
in 22 hr. 

The device for cutting the air grooves across the waves 
is illustrated in Fig. 11. The shell A is acted on by 
the three air hammers BBB, the piping connections 
being shown. Needless to say, these vent or nick the 
waves very rapidly, as fast as a man can handle the 
shells. The handle C controls the air to the hammers. 

At D are a single air hammer and a simple holder 
for the shells. They are solely for use in case the triple 
arrangement gets out of order from any cause. Should 
this occur, all that is necessary is to connect the air hose 
at E and go ahead. 

The banding is handled in a somewhat different manner 
than usual, both the machine for cutting off the bands 
and the one for pressing them into place being built 
especially for this job. The cutting-off machine is shown 
in Fig. 12, with a tube in place at A and with the four 
milling saws B properly spaced for the width of band 
desired. The backrest C is shown thrown down and 
holding the four rings, which have just been cut off. 
It effectually supports the rings being cut against the 
thrust of the milling saws; and when the cut is com- 
pleted, lifting the latch £ releases the rest and allows 
the four rings to be easily removed. This backrest is 
located in position by the surface D. The cutters are 
fed into the work by the handwheel F. These four saws 
are but yy in. thick, so that the waste of copper is very 
slight. The machine cuts 180 bands per hour and while 
this may not be as fast as in some other cases, the saving 
in copper probably more than compensates for any loss 
of time. Furthermore they are very true to length. 

The banding machine, Fig. 13, is operated by air at 
the regular shop pressure of 100 Ib. to the square inch. 
This acts on the 14-in. piston A in the cylinder B, 
giving a total pressure of 30 tons to the square inch. 
By means of the toggle F, pressure is transmitted through 
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the rod C’ to the head D, which slides on the four round 
guides Hf and also the central plunger P. The toggles 
FE, working in the thrust blocks F’, force the six steel 
jaws G against the copper band, compressing it into the 
band groove from all sides. This press is very quick 
acting, and five or six strokes are usually employed, 
turning the shell slightly each time, as is usual. Qne 
man and a boy band 1,400 shells in 12 hr. The main 
dimensions of the press are given in Fig. 13. 

Instead of turning the bands as usual, this shop found 
it advisable to build two special millers, Fig. 14. These 
are simple affairs, as can be seen, consisting of a work- 
holding spindle carrying a wormwheel A and being driven 
by the worm B. The shell, with the band in place, is 
slipped into the hollow spindle and held by a draw-in 
chuck operated by the wheel at the end. The shell is 
located by the swinging stop C, which drops out of the 
way as soon as the shell is in position. The milling 
cutter D, which is formed to give the shape of the coppez 
band, is driven by an independent belt and can be moved 
either longitudinally for location or fed into the work by 
the crossfeed wheel EF. This method of finishing the 
bands has been found very satisfactory, three men and 
two machines finishing 1,100 bands in 22 hr. 

Altogether this makes a very interesting plant, and 
the output of 1,400 shells per day, with an average of 
28 min. each, reflects credit on the mechanical ability 
of those in charge. 
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Third Annual Convention of 
Drop Forgers 


The third annual convention of the American Drop 
Forgers Association was held at the Hotel Adelphia in 
Philadelphia, Penn., on June 9 and 10. One hundred and 
fifty members and guests were present and displayed an 
interest in the proceedings which forecasts a bright future 
for this three-year-old association. 

The address of welcome was delivered Friday morning 
by Howard B. French, president of the Philadelphia 
Board of Trade, followed by an address by E. J. Cattell, 
city statistician. Twenty-five years of Mr. Cattell’s life 
were spent studying industrial conditions in the countries 
now at war, and from conclusions based on his knowledge 
of conditions and resources abroad he made the following 
statements of interest to manufacturers in this country : 
“The war will end within one year, leaving Europe far 
from exhausted in the matter of financial resources. 
Countries abroad have been 100 years in making and 
saving money and are now in the position of a man 
who must get along with 13 motor cars instead of his 
usual 15. The enforced economies have resulted in a 
new power of self-denial of unnecessaries which will off- 
set the unusual expenditures.” Mr. Cattell predicts a 
great volume of business for American manufacturers in 
helping to rebuild Europe. 

An opening address was made by the president of the 
association, F. A. Ingalls, in which he dwelt upon the 
Importance of the drop-forging industry and told of the 
vital effect of this art upon the automobile industry to 
the mutual upbuilding of both. Te referred to the neces- 
sity of a free interchange of information and ideas for 
the full development of the drop-forging art and urged 
the furthering of association membership to this end. 
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At the forenoon session a paper entitled “Selection of 
Proper Machines for Making Forgings” was read by 
R. T. Herdegen, of the Dominion Stamping and Forging 
Co. The author pointed out the necessity of the selection 
of machine units suited to the particular Job in question 
for the purpose of securing minimum costs. Three types 
of machines were considered—board drops, steam drops 
and upsetting machines—and examples were given, show- 
ing a minimum-cost job for each type, the figures includ- 
ing die cost, material, direct labor and the complete 
overhead charges. 

“A Floating Type Head for Board Hammers,” by 
Howard Terhune, of the Chambersburg Engineering Co., 
presented a description of the floating head of the Cham- 
bersburg board drop and told of the conditions leading up 
to its adoption. Mr. Terhune also sketched the historical 
development of the board drop from the first hammer at 
Colt’s armory to the present-day hammer. 

“Multiple Mechanical Die Sinking,” a paper by Jules 
Dierckx, of the Keller Mechanical Engraving Co., was 
read by S. A. Keller. It pointed out the fundamental 
advantages of the mechanical sinking of dies as done on 
the Keller machine. The flexibility of control of output 
under varying labor conditions and the separation of the 
functions connected with die sinking requiring skill not 
heretofore combined in one individual, were outlined as 
important advantages aside from the reduced cost of dies 
thus made. 

At the afternoon session “The Forging of Automobile 
Front Axles” was read by J. F. Zwicker, of the Willys- 
Overland Co. Mr. Zwicker gave an interesting and de- 
tailed description of his method of producing the Elliott 
type I-beam section front axle as used in the Overland 
car. He also produced some examples of work done on 
the upsetting machine with plain and sliding dies at a 
minimum cost. The discussion of this paper brought 
out the feasibility of thin-forging alloy-steel flanges, ac- 
cording to Mr. Zwicker’s experience this being possible 
on a 714-in. diameter flange, +; in. thick, gathered from 
1% stock, this case being the wheel flange on a rear axle. 

“The Heat-Treatment of Drop Forgings,” by W. C. 
Peterson, of the Packard Motor Car Co., presented a series 
of personal investigations on various methods of heat- 
treatment, applicable to drop-forged products and par- 
ticularly to automobile forgings. Mr. Peterson told of 
tests on the structure of the same forgings, made under 
a various number of blows, and pointed out the advantage 
in granular structure and tensile strength secured by a 
large number of blows. 

In “ Modern Methods in Making Six-Throw Cranks,” 
A. A. Motherwell, of the Buick Motor Car Co., de- 
scribed the method and dics used in producing the six- 
throw crank for the Buick car and also his experiences in 
developing these methods. Mr. Motherwell outlined his 
mode of increasing production by the use of two furnaces 
and two forging gangs at one hammer, whereby he is 
able to get 600 six-throw cranks from one hammer in 
22 hr. 

“The Manufacture of Drop-Forging Steel,” by H. N. 
Taylor, of N. & G. Taylor Co., dealt with the method 
of rolling billets into bars with a view to eliminating 
pipes and seams, as applied to the carbon-steel forging 
stock produced by this company. 

The association banquet was held at 6:30 p.m., fol- 
lowed by a theater party and buffet supper. 
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At the session of Saturday morning, June 10, “Sand 
Blasting of Forgings” was read by W. C. Lytle, of the 
Pangborn Corporation. The author described the vari- 
ous methods of cleaning forgings by pickling, tumbling 
and various types of sand-blast apparatus, including the 
barrel type, cabinet type, hose type and table type. He 
classified the purposes of sand blasting as to the re- 
moval of scale before and after heat-treating and to secure 
a matte surface for painting. During the discussion the 
purpose of sand blast for uncovering defects was dis- 
cussed. The difficulty in cleaning alloy-steel forgings by 
the sand-blast process was said to be overcome by the use 
of No. 5 round chilled-steel shot. Mr. Motherwell told 
of the installation of wire brushes at his hammers at the 
Buick plant for the purpose of uncovering defects prior 
to completing the forging. 

In his paper, “Sources of Heat for Forging Furnaces,” 
A. A. Holbeck, of the Bonnot Co., described the opera- 
tion of a powdered-coal plant adapted for small furnaces, 
using the central distributing system and distributing 
the coal by means of air in galvanized pipes. As small 
a fuel consumption as 10 lb. per hour per furnace is 
possible with this system. The temperature of combus- 
tion is 3,400 deg., and the final cost results with coal at 
$3 per ton are equivalent to’ fuel oil at 114¢. per gallon. 

“The Hammer-Hour Overhead System,” by A. A. 
Motherwell, Buick Motor Car Co., described the system 
of overhead distribution to individual machines and 
groups of machines which has been worked out at the 
Buick plant. Each machine must make a showing for 
itself, and the burden is spread over each piece, a loss or 
gain in burden and production being reported daily on a 
form provided for that purpose. The hourly burden rate 
for hammers varies from $1.50 for a small machine to 
$17 per hour for a 12,000-lb. hammer. Mr. Motherwell 
also pointed out how savings can be made by specializing 
and studying concrete problems, a saving of $13,000 
having been made in one year simply by studying and 
reducing the flash and gate-ends on connecting-rods. 

“Recent Developments in the Use of Upsetters,” by 
F. O. Andrews, of Acme Machinery Co., illustrated the 
possibilities in the use of these machines by showing a 
forged spiral beveled-gear blank in which the teeth had 
been produced in a total of three operations on an up- 
setter. The ring was produced from flat stock by two 
operations aside from those described. 

“The Practical Use of the Pyrometer,” by C. R. Cary, 
of Leeds & Northrup Co., pointed out the errors to be 
guarded against in the practical use of pyrometers and 
told of temperature differences ranging from 25 to 100 
deg. F. at different portions of the same furnace. The 
author emphasized the necessity of placing the fire end so 
that it will correctly measure the work that it 1s heating. 

The following officers were elected for 1916: President, 
R. T. Herdegen; vice-president, T. W. Sieman; secretary 
and treasurer, E. B. Horne. 

During the executive session the following resolution 
presented by President Ingalls was passed unanimously : 


Be It Resolved, That we, the members of the oe 
Drop Forgers Assoclation, hold ourselves in constant rea . 
ness at all times to serve this country with our trade, ee 
edge, our equipment and our men for any necessary m a 
defensive action that our Government may require from = 
We also declare that we are in favor of all unselfish oe 
toward such military and industrial preparedness as ae 
serve to provide an adequate safeguard against attack by any 


enemy. 
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Expander for Reclaiming 
Undersize Shrapnel 


By H. Watts 


The device shown is an expander used in shrapnel 
making for increasing the diameter of rejected shells 
where the diameter of the nose has been ground too small. 
A concern making shrapnel had thousands rejected on 
account of the nose diameter being under minimum size. 
This device was used and all the rejected shells expanded 
and reclaimed. This device has been in service every day 
for the past six months. It can be used under a press or 
by a man with a 10-lb. sledge hammer. 

The sectional drawing shows the expander A in position 
in the shell C ready to have the taper pin B inserted. The 
expander is made from 90- to 100-point carbon tool steel, 
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EXPANDER FOR UNDERSIZE SHRAPNEL 


hardened, and tempered to a brown color. After turning, 
it is cut into five sections with a 14-in. wide saw in the 
miller. This permits the sections to pass in and out 
freely at the small opening where the fuse socket screws 
in. The bottom of the expander rests on the top of the 
disk. The taper in the expander is 14§ in. per ft. and 
on the pin 2 in. per ft. This steep taper was given so that 
the pin would not stick in the expander and cause loss of 
time. It takes about 1 min. 20 sec. to expand a shell. 
The expanding takes place at Y. Heavy grease should be 
put on the tapers in use. 
Fy 
Fuels for the Oil Engines 


By Joun F. Wextworru 


When Diesel began his work, he was not content with 
the idea of using liquid fuel, but proposed to use pul- 
verized coal as well. This proved inadvisable because 
of the ash, which must have a bad effect upon the 
cylinder even if a valve could be made that would handle 
the coal. There seems to be no good reason, however why 
all liquid fuels cannot be used in the oil engine. 

One thing for consideration is the ignition points of 
the different fuels. There is good reason to believe that 
this point is practically constant for all fuels. If this 
he true, the only limitation to the fuel for use in the oil 
engine is that placed by high viscosity, and this seems to 
be overcome when the fucl is heated and fed through a 
valve that does not require a water Jacket. 4 
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The first reason for believing that all fuels have prac- 
tically a constant point of ignition is in the fact that the 
chemical composition of all hydrocarbons is practically 
constant. The carbon content varies from 80 to 90 per: 
cent. and the hydrogen content from 8 to 15 per cent. 
Even the solid residues from fuel of an asphaltum base 
come within this range. The only reason for questioning 
this statement of ignition point would he in the fact that 
these fuels have the carbon and hydrogen united in differ- 
ent series of hydrocarbons. 

By ignition point is meant the point which, if the fuel 
be brought in contact with air of the same temperature, 
ignition will take place spontaneously. This should not 
be confused with the flashpoint, which is simply the point 
at which a vapor is given off that readily forms an ex- 
plosive mixture. 

The best practical proof of this common ignition point 
lies in the fact that the oil engine has shown that heavy 
fuels will ignite at around 1,000 deg. F., and the con- 
dition at which a vapor engine will continue to run even 
if the ignition means be discontinued is clearly over 
800 deg. This can be determined by a calculation of the 
amount and temperature of the products of combustion 
remaining at the end of the discharge stroke and by an 
approximation of the temperature of the charge when it 
has been drawn into the cylinder over the hot head. 


A UNIVERSAL FUEL VALVE 


If the ignition points of all hydrocarbons be prac- 
tically constant, the problem narrows to one of physical 
properties. The fuel must be reduced to a liquid condi- 
tion by the addition of heat, and the fuel valve must be 
so designed that it will not depend upon the size of the 
passage for producing a perfect spray; for if it does, a 
valve that will use a heavy fuel with good results will 
deliver a lighter fuel into the cylinder in the form of a 
slug of oil. On the other hand, a differently proportioned 
valve will use the lighter fuel with good results and fail 
on the heavy fuel. Consequently the use of all grades of 
fuels in the same engine simply depends upon the design 
of a fuel valve in which the fuel is positively presented to 
a current of fast-moving air. It should be easily possible 
to design such a universal fuel valve, the point being, is it 
worth while to produce such a fuel-feeding arrangement ? 

In the description of a marine oil engine of the Werks- 
poor type, the statement was made that heavy fuel can 
be used, but the difference in cost between this oil and a 
lighter oil is so slight that there is but little use in taking 
the trouble with the heavier fuel. This is a confession of 
unreliability with the heavy oil. In engines of large 
power, which are coming to the front rapidly, 0.10 of a 
cent a gallon will amply repay the trouble of designing a 
positive and reliable means for using the lowest grades of 
fuel. Those engines that can use the poorer grades of 
fuel with absolute reliability will drive out the engines 
using the lighter and more expensive fuels. In fact the 
chief advantage of the heavy-oil engine lies in the hope 
of using all grades of liquid fuels. Purchasers of oil 
engines should look into this point very carefully before 
buying. It may be that owing to transportation costs 
the better oil will be as cheap as the poorer oils in some 
localities, but this is a condition that will be overcome to 
a degree at least as soon as the engine is produced which 


shows a broad market for the lower grades of oil.— 
Power. 
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Automatic Valve for Flue 
Swager 


Herewith is shown a simple arrangement of valve con- 
trol for a flue swager, which is used for swaging the ends 
of locomotive superheater flues after new ends have been 
welded on. As originally designed it was necessary for 
two operators to step on a foot treadle for every stroke of 
the piston. With the new arrangement the air valve is 


AUTOMATIC VALVE FOR FLUE SWAGER 


held open by a foot treadle and the machine operates at 
about 300 strokes per minute. 

The illustration shows the back side of the machine. 
A is a 6x12-in. single-acting air cylinder; B is the upper 
swage block fastened on the piston rod. Each of the 
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swage blocks is about 8 in. square by 4 in. thick, The 
two swage blocks are forced apart by four stiff spiral 
(or coil) springs, one on each corner of the block. 
D is a 1%-in. threeway cock that is operated from the 
swage block B by the valve lever C pivoted at P. The 
lever C acts on the valve D through the fork E, which is 
provided with bottom head pins and springs, shown at G, 
to cushion the blows from the lever C. F is the mandrel 
for centering the flues. This device has been in operation 
for 24% years without giving trouble. 
Minneapolis, Minn. WILLIAM SEELERT. 
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Converting a Squaring Shear 
into a Gang Punch Press 


The illustration, Fig. 1, shows a gang punch used 
successfully in a common squaring shear. A lot of 4,000 
pieces of sheet metal, 17x17 in. by 0.025 in. thick, had 
to be punched with ninety-six #,-in. holes, as shown in 
Fig. 2. There was no power press large enough for thi: 
job, so a few pieces were first made by using a temple: 
and punching one hole at a time in a hand punch. On 
account of the large number of holes in each piece thi: 
was slow work, so I tried another solution of the problem. 

The upper and the lower knife and the front and 
rear gages were removed from a 32-in. squaring shear. 
The tools shown in Fig. 1 were made to fit in the same 
position as the knives, and the same screw holes were 
used for attaching them. The spacing of the holes be- 
tween each row on the work was done by placing a piece - 
of 14x14-in. cold-rolled steel 17 in. long in the screw 
slot on the table. This piece had graduations 114 in. 
apart, and the work was simply moved forward one mark 
after each stroke of the punch. 

The die block 1s a piece of cold-rolled steel 134x134x 
934 in., with inserted tool-steel dies that are held by 34- 
in. setscrews. The stripper plate is also made of cold- 
rolled steel 14x134x1834 in. and is fastened to the die 


” Q ing Font, 
Jo0bd008 
00000000 
90000000 


o0000000 
oo0000000 
O0000000 


00000000 
coo000000-8Y 
=k 


00000000-, 


‘Rivet 


STEEL 


FIGS. 1 AND 2. CENTERING A SQUARING SHEAR INTO AGANG PUNCH PRESS 


1086 


block at one end by a fillister-head screw. The other 
end is attached to the table of the shear. The punch 
holder is made of %x17x934-in. cold-rolled steel, with 
the upper side planed to the same angle as the shear 
slide. The punches are made of ¥y-in. drill rod 27% in. 
long. The lower ends of the punches are ground to an 
angle, to make them shear through the metal more easily. 
If the punches are oiled frequently, it requires little 
effort to force them through the work. We also punched 
yz-in. sheet metal with equal success. G. B. OLson. 
Bridgeport, Conn. 
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Thread-Chasing Fixture for 
Small Parts 


A quick and efficient method of chasing fine threads 
that lead up to a shouldered part is here shown as 
applied to a hand screw machine. 

A three-jawed draw-in chuck A is made to fit the 
machine used for centering and driving the part B to 
be threaded. A die holder or sleeve of sufficient length 
to insure the necessary bearing and allow for the amount 


THREAD-CHASING FIXTURE FOR SMALL PARTS 


of travel required for clearance while placing the work 
in the chuck and threading it is made to slide on a 
post secured in the turret head. The post should be 
of the same diameter as the hole in the turret head 
and should be bored to receive a spring C, which keeps 
the locking bolt D pressed forward. 

The bolt is projected through an clongated hole E 
in the post and is a sliding fit in the 
slot or keyway cut the entire length 
of the die holder to prevent it 
from turning while it is being pushed 
forward to the work. 

The end of the sleeve F is turned 
down to receive a shell that fits the 
post and allows clearance for the 
locking bolt when the die is threaded 
up against the shoulder of the work, 
allowing the die to revolve with 
the work and preventing the sleeve 
from coming off the post. 

The end of the sleeve is cut on a 
spiral, beginning on one side of the 
keyway and ending at the opposite 
side. The purpose of the spiral is 
to form a lock when the power is reversed, caused by the 
spring in the post pressing the locking bolt against. the 
shoulder on the end of. the sleeve, which is in line 
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with the slot, thereby backing the die from the 
thread. 

The die holder is turned down to remove weight and 
to make a good grip for the hand. The die, which 
should be ground down on the face to clear the jaws 
of the chuck, is held in place by three screws. A very 
slight amount of clearance should be allowed in the 
holder for a float. The sleeve should be a good sliding 
fit on the post, to prevent sagging. 

In operation the turret head is set so that when the 
die holder is screwed up against the shoulder of the 
work the holder will revolve with the work, as the 
locking bolt must then be out of the slot in the sleeve. 
The turret is then locked in this position, and the die 
holder is operated by hand, which makes it more sensi- 
tive for catching the thread and producing good work. 

Allston, Mass. JOHN J. EYRE. 
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Camshaft-Grinding Fixture 


In order to grind shafts with eccentric cams of sec- 
tions YY and YY, having an eccentricity of 0.025 in., 
0.050 in. and 0.075 in., the fixture shown was designed. 
These cams had to be within 0.001-in. 
limit, and no trouble was experienced 
in keeping within that limit with 
this fixture. 

The part A is clamped in the spring 
collet of a 16-in. engine lathe, while 
the part B is running on the ground 
center in the tailstock; C is graduated 
and fitted to A with a 14-in. register 
and by four 14-in. screws. A_ hole 
runs concentric with the register. 

The pieces D and E are fitted to C 
and B respectively, so that the fixture 
can be shifted 14 in. out of center 
and held together by four 1,-in. 
screws. D and EF have each a 34-in. reamed hole, while 
C and B have each a %-in. reamed hole. 

Before setting up a job for grinding, a 34-in. plug 
with a %-in. shank is placed in the reamed hole, the 
parts screwed together and the outside turned concentric 
with the bearing B and the shank A respectively. 

As will be seen, the parts F and D have each a pin © 
for a key, while the shaft has 
two keyways in one end 
and only one at the other 
end. The keyways A are ex- 
actly in line, while B is at 
180 deg. with them. To grind 
the shaft, it is inserted as 
shown, and the parts D and E 
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are clamped with the aid of an indicator to 0.025-in. or 
Whatever eccentricity is required. faving ground the 
section AY, the shaft is taken out from the part D and 
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the fixture placed in the keyway B. The other end 

should remain unchanged. After loosening the part C 

and turning it to the required angle, as section Y Y, 

the other cam can then be ground. A. B. Gamory. 
Detroit, Mich. 


Machining 24-In. Elbows 


A few months ago at the plant of the Ironton Engine 
Co. we were making some castings for a blast furnace, 
among them two 24-in. elbows with 30-in. flanges. They 
were flat on one face and had a 54-in. radius on the other. 
Owing to some changes on the pipe line after these cast- 
ings were finished, this radius had to be changed or new 
castings made. 

Our superintendent suggested that we clamp the cast- 
ings on the bedplate of our 10-ft. boring mill, fasten to 
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MACHINING 24-IN. ELBOWS 


the table an old head that was Iving around the shop of 
the mill and change the radius face of these castings to 
suit the new condition. 

The screw of the head was driven by a pair of bevel 
gears and a ratchet, which is plainly shown in the sketch. 
By using a kick pin in each head we were able to get a 
continuous feed. 

These castings, weighing from 1,150 to 1,200 Ib., were 
put on the mill, and one good heavy cut was taken down 
this face in 10 hr. F. J. HENDERSON. 

Ironton, Ohio. 
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Fitting Flywheel Heys 


In spite of modern machine-shop methods and recent 
advances the matter of fitting and keying a flywheel is in 
too many instances today an operation of the primitive 
and muscular type. Why this should be so is a little 
difficult to understand. Engine shops do such work on a 
time-limit basis, but by methods that seem to the on- 
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looker archaic. The resources of modern grinding seem 
not to have penetrated to any depth in the conservative 
practice of many engine shops. 

Shaft and bore are machined and assembled, the surface 
left in the bore of the wheel is of a friable nature, and 
the tooled surface gives too readily to the compression 
exerted in keying up. Considering the accuracy and 
economy of modern grinding, it is rather peculiar that 
methods have not been revised. Where such work is of 
reasonable size and in quantities, there seems no valid 
reason why keyways and keys should not also be procured. 

Taking by no means a methodical view of the subject, 
a small surface grinder and magnetic chuck at the dis- 
posal of the erector would prove of valuable assistance 
and eliminate much wasted labor. Instances are plentiful 
where three men, two sledge hammers, a couple of 6-ft. 
pinch bars, splintered wood packing, hard breathing, 
added to sundry curses, are required to remove a key in 
process of fitting in a job of some size. 

On repair work such methods are necessary, but in 
building new engines it is neither creditable to the shop 
nor meritorious in the management to allow such pro- 
cedure to persist. It may broadly be stated that a fly- 
wheel properly fitted and keyed with intelligence simply 
cannot work loose. The fact that the phenomenon is not 
infrequent points to irrational methods. If wheel and 
shaft are duly proportioned with adequate surfaces in 
actual contact, fastened by keys of similar qualification 

properly driven home, there can be 

no question of the undesired slack- 
ing back. 
For obvious reasons the assem- 
. bler or erector will always have the — 
last word on the subject of keys, but 
more refinement in method and less 
muscle would seem beneficial all 
round. It is perfectly possible by 
simple hydraulic or screw means to 
withdraw a jib-head key in process 
of fitting by the unaided effort 
of one man. Simple easing 
with a file is permissible, but 
the need for 14-in. reduction at 
the vise by hand is not unknown 
in repetition work of the character under discussion. 
The ancient method utilized a piece of wood to fit the 
key space; the smith then forged a key thicker by a 
paper all over. Such a key would require little time to 
make a first-rate job. Under modern conditions of mak- 
ing for stock, insufficient attention is paid to the waste 
of time in erection due to cumulative errors in the ma- 
chine shop or divergence in size of blank keys. 
The contention advanced is not that making up for 


stock is wrong; but that with standard sizes for keys, 


broaching methods and grinding, the fitting of a key 
should be a matter of minutes only. The modern divorce 
of the machine shop from erection and the making up for 
stock are not without drawbacks. The former is mainly 
concerned with cheap removal of metal, the latter with 
the purpose of the finished job. 

The internal broaching machine gave us a cheap means 
of keyseating bores, the traversing slot miller a corre- 
sponding means with regard to shafts; yet unless the 
point is closely watched, there is apt to be a want of 
correspondence between the two parts. 
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In a well-designed engine the portion of the shaft car- 
rying the flywheel is for reasons of strength frequently 
enlarged. There seems therefore no reason why the 
broaching operation for final size should not be carried 
out with the wheel mounted. If such a system is in 
vogue, it is certainly not universal practice and might 
even in the case of large work be more generally em- 
ployed. Under such conditions keys might be carried 
in stock surface-ground to fine limits and comparative 
interchangeability assumed. The erector under such 
methods could fix and fit a flywheel in a fraction of the 
time often needed. 

It is, after all, simply a revision of method required, 
for which standard and commercial means are already 
available, giving easier work to the erector, cutting time 
out of an expensive operation and benefiting incidentally 
the finished fit. A. L. Haas. 

Tooting, England. 

{There are several manufacturers of finished machine 
keys in the United States. These keys are ground within 
a limit of 0.001 in.—Editor. ] 


cs 
Bevel-Gear Grinding Chuck 


Quite a number of gcear-grinding chucks have already 
been illustrated in the American Machinist, but this 
article describes how a simple form of bevel-gear grind- 
ing device can be easily made. 

Most gear chucks have carefully shaped tooth forms, 
in order to hold the gear while the bore is being ground. 
This takes time to secure sufficient precision so that 
accurate gears can be ground. 

As may be seen in Fig. 2, ‘by using a straight 
cylindrical rod A no tooth-shape filing and fitting will 


FIG. 1. 


BEVEL-GEAR GRINDING CHUCK 


be necessary, and a simple reliable grinding fixture can 
be made in a short time. Actual experience proves that 
it is not necessary to have a tooth shape in order to 
grind bevel gears exactly. 

Fig. 1 illustrates three cylindrical rods placed in 
position, The gear is clamped down on the rods A 
in the chuck, as in Fig. 2. The pitch line of the gear 
does not rest on the rods A, but simply rests along the 
tooth space, regardless of the pitch angle. 

Fig. 2 shows how the gear is held in the chuck while 
heing ground. A is a cylindrical tool-steel rod hardened 
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and ground. Only one rod is shown, but three are used 
in this case. More should be employed on larger gears. 
B is the chuck body, made of cold-rolled steel. For 
larger sizes cast iron will do. C is a T-bolt and pivots 
on a pin. JD is the clamp screw, which also pivots in 
the same way as C. F is a knurled locknut and is 
countersunk in the strap, as at Af, so that, in case the 
nut loosens, the strap G would not open by itself. The 
strap rests on the gear at the center, shown only at H; 
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FIG. 2. CHUCKING THE GEAR 


A is the thread, which usually fits on the grinder 
spindle. The chuck is made so that the gear has about 
jg-in. clearance from the face angle of the gear, as D. 

In making the chuck, the body B is first machined 
in the usual manner. Before the nest for the gear 
is turned out, the holes for the rods A, Fig. 2, are bored, 
and then the required amount of stock is removed. The 
size of the pins should be so selected that, when the 
nest is bored, with the necessary clearance for the gear, 
there should be about one-quarter of the hole left to 
keep the pin in proper position to rest in. No screws 
are necessary. The pin should have a drive fit. 

To set up for drilling and boring the holes for the rods, 
the best way is to screw the pins A on the gear and 
set the machine up according to the natural position 
the pin would take, as in Fig. 1 (screws not shown). 
No dividing head should be used. CHARLES EISLER. 

Bloomfield, N. J. 

i 
Crowning a Wooden Pulley 


The top of a drawing table frequently becomes rough 
with the innumerable holes made by thumb-tacks. These 
holes can very readily and satisfactorily be filled by 
sprinkling some fine sawdust over the top of the table, 
brushing it well into the holes and then applying shellac. 

A wooden pulley, which did not have enough crown 
to hold the belt, was just a little too large to swing in 
the largest of the ordinary manufacturing lathes and 
have a crown turned on it. It was finally concluded to 
try building a crown on the pulley by the method just 
described. After shutting down one evening, a crown 
was built on the pulley with some sawdust and glue 
(instead of shellac, as in the other case) and allowed to 
stand overnight. The next morning the pulley was 
smoothed up with a piece of sandpaper, the belt put on 
and started up. This pulley was repaired over a year 
ago and is still in good running order. 

Middletown, Ohio. W. EE. SUARKEY. 
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Machine-Shop Oil Cans 


The article by A. D. Vance, on page 325, is of more 
than passing interest, because it shows clearly that finality 
has not vet been reached regarding rational design of 
machine-shop oil cans. As in many other matters, this 
condition is possibly due to lack of study and considera- 
tion on the part of manufacturers or in the blind follow- 
ing of precedent. 


About two years ago I designed some spring-bottom. 


oil cans for our machine shop. They differed somewhat 
from those referred to, although they were made with a 
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MACHINE-SHOP OIL CANS 


view to achieving one of the same results—namely, to 
prevent the much too frequent anndyance due to the oil 
cans rolling off the machines, benches, etc. 

Every well-regulated machine shop should contain a 
supply of efficient oil cans; suitable places should also be 
provided in which to keep them when not actually in use. 
This enables the mechanic to put his hand on a can at 
once instead of roving around the shop, as is often the 
case. Figs. 1, 2 and 3 show spring-bottom oil cans that 
vary from the type usually made by oil-can manufac- 
turers. These cans are easily made by hand with a few 
tools and at little cost of material. Should large quan- 
tities be required, seamless bodies could readily be pro- 
duced in modern drawing and forming dies. 

An oil can of hexagonal shape, with straight sides, 
is shown in Fig. 1. Fig. 2 represents a similar can with 
taper sides. This style is preferred by the machine men. 
The can illustrated in Fig. 3 is also very serviceable and 
can be made with taper sides if desired. 

Rectangular or square-shaped oil-can bodies of suitable 
sizes, having square or round corners, will be found to 
have an advantage over the usual cylindrical form. The 
square bodies could be strengthened by corrugations if 
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Discussion of Previous Question 


necessary. Thin hard-rolled sheet brass is a suitable 
material for the bottoms. The springiness, or diaphragm 
action, is readily obtained by careful hammering after 
the edge has been bent up to fit the body. The bottom 
should be struck about a dozen blows with a smooth- 
faced hammer on a bright anvil, just round the center, 
to cause a slight buckle. It is then soldered to the body, 
care being taken that the soldering iron is not too hot. 
The bottom must not be pressed until thoroughly cold. 
Manchester, England. A. EYLEs. 
R 


Wanted--Data on Cylinder and 
Piston Grinding 


In reply to the inquiry on page 860 by A. D. Mar- 
cotte, regarding the grinding of cylinders, I submit my 
experience. Some years ago I was with one of the big 
motor companies and had a lot of trouble trying to get 
production on cylinders. We had two grinders which 
should have given an output of 35 to 40 cylinders per 
machine per day. We were getting only about 25 per 
day off both machines. 

The trouble was that the cylinder nose was finished 
before boring,-to fit a fixture for holding it on the bor- 
ing machine, and the strains of the boring operation were 
such that the nose was out of aliynment when the cyl- 
inder came to the grinder. It was impossible to grind 
without adjusting fur every piece. 

During the process of carrying the job through the 
different operations in the factory the back of the flane 
was faced off to make a smooth seat for the nuts holding 
the cylinder to the crank case, and 0.010 in. was left 
on the cylinder nose. The back of the flange was then 
turned off and the nose also finished in size. This was 
done on an expanding arbor in a lathe, which enabled 
us to reduce the grinding limit to 0.010 in. for the bore 
of the cylinder, thus doing away with the adjusting on 
the grinder and increasins our output up to 100 cylin- 
ders per day of 10 hr. JOSEPH A. DALTON. 

Brooklyn, N. Y. 

a 


Take Warning! 


With much interest I have watched the results of the 
warning given in these columns regarding the proposed 
change of our standards of measures to the metric system. 
Owing to the fact that my work requires very little use 
of the metric svstem, I have heretofore given it but scant 
attention. From those with whom I have discussed the 
question I have failed to learn any material advantage to 
be derived from the use of the metric system over the 
English standard. 

There is nothing done in measuring or figuring meas- 
urements by the metric system that cannot be done just 
as well and sometimes better by the English standard. 
Expressing a measurement in metric units entails more 
work than giving it in English units. 
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To say a bar of metal is eleven millimeters in diameter 
takes longer than to say it is half-inch, quarter, three- 
quarters or inch, and one grasps more readily the mean- 
ing of the latter. Speaking in metric terms requires the 
expression of the “unit” (millimeter) to convey the 
meaning, whereas in the usual shop parlance of the Eng- 
lish standard it is just sixty-two and a half (0.0625 in.), 
or one-sixteenth, one twenty-fifth (0.125 in.) or one- 
eighth, for measurements less than an inch. 

Units of the English standard expressed in decimals 
automatically divide inches, feet, yards, etc., into tenths, 
hundredths, thousandths, etc., which gives the same 
method of computation as does the metric system. 

The idea of changing an old, tried and adopted method 
for something “just as good” is very much like adopting 
the vertical system of writing in place of the Spencerian 
system. No doubt its sponsors thought it was the “up- 
right” thing to do, but it eventually “fell down,” and the 
prettier style exists to prove its worth. 

In spite of the fact that the units comprising the Eng- 
lish sysem are not tens and divisors of ten, it is a system 
that makes measurements easily computable. While 
some may have trouble in learning fractions, the decimal 
system as applied to the English standard gives a simple 
and easily learned method of computation. The 2-ft. 
carpenter’s rule is a splendid example of a way to become 
familiar with fractions, and our dollar and cents coinage 
gives a clear understanding of decimals. 

Rochester, Minn. GEORGE G. LITTLE. 

# 


Taper-Shank Drills 


There appeared on page 554 an article regarding taper- 
shank drills, which ought not to go unchallenged. Mr. 
Spence says that the taper should change from No. 2 
to No. 3 at 34 in. diameter instead of 5°/,, in., and from 
No. 3 to No. 4 at 1 in. diameter instead of 127/,, in. 
I think this would be an expensive and unnecessary 
change. In each of these cases it would require about 
twice as much steel, with most of it simply turned to 
waste. The result would be that the cost of a drill would 
become more nearly prohibitive than ever, and I should 
say the difference is more than your correspondent has 
allowed for. 

Regarding the necessity for a change owing to broken 
tangs, my experience has proved to me that it is very 
often improper use that causes a tang to twist or break. 
Badly worn sockets, whereby the tang takes all the strain 
instead of the shank taking its share by being a perfect 
fit, is a frequent cause. In proof of this I have seen a 
7g-In. drill with a No. 3 shank, with the tang twisted 
badly, and yet I drilled through the work with a standard 
drill (No. 2 shank) simply by making a properly fitting 
socket. I have never yet seen anything to warrant a 
change from the Morse standard. A. P. Moors. 

Sheffield, England. 

R 
Standard Product Inspection 


The article by J. A. DeTurk and S. H. Radabaugh, 
page 591, is full of interest to me and should be to all 
chief inspectors. Of course, we all know there are chief 
inspectors who have been “pitchforked” into their 
berths because of their mathematical training and others 
who have been “through the hoop” in the workshops. Of 
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the two, give me the latter. He is the man who knows. 
The former is the man who first “assumes” and then de- 
ducts from his assumptions. _, 

I quite agree with the authors of the article when they 
say that only limit gages should be used in the shops and 
not micrometers, which are so liable to wear and which. 
always have the uncertain errors of judgment in “feel.” 
Their last remarks are also true, that chief inspectors 
should be responsible to the general management and 
that a good inspector will “work with the production de- 
partment, not against it; he must be a good mechanic, 
and must be decisive in character, even-tempered, firm, 
fair-minded and—a gentleman.” 

I have in mind a large ordnance firm in Great Britain 
where the chief inspectors of each department were con- 
trolled by that department chief, with the result that 
either the inspectors resigned or remained dissatisfied and 
consequently got a bad name all round. In one large 
concern manufacturing munitions, the chief tool inspec- 
tor was, to my intimate knowledge, told by an imported 
refugee organizer from a large Continental electric firm 
to try out screw-machine form tools on parraffin wax. 
The result was that the chief inspector left, having no 
one to appeal to. The refugee organizer was not far 
behind him. 

Yes! A chief inspector should be well paid, well, 
selected and have the backing of the management. He 
should have access to all departments for consultation, 
have great determination, excellent logic and be prepared 
to stake his job on his decision. R. L. HasELGRovE. 

Buckshire, England. 


mt 
Grinding Die-Setting Pins 


I notice with interest the answer from Mr. Remacle, on 
page 915, to my article on die-setting or guide pins. I 
must take issue with him, however, on the superiority of 
hardened and ground pins and bushings over the method 
that I'am using. Mr. Remacle, I am sure, has not tried 
using unhardened, natural, surface drill rod running 
in cast iron, or he would not think that the more expensive 
way would give the best results. 

As I said in the previous article, I have followed the 
one method for five years on several hundred dies, many 
of them serving hundreds of thousands of times. A large 
portion of my work was on 90-Ib. tin plate 0.009 in. 
thick, where the punch and die have to fit as close as it 
is possible to make them. I used very little metal over 
0.035 in. thick. 

As I had uniformly good results, I cannot see how any 
other method can be any better. I do not remember a single 
instance where the pins wore enough to shear the punches, 
even on the thinnest metal. In a number of cases I used 
the same shoe, punch, holder and pins for a second die 
and punch after the first had been broken or worn out. 

Of course, Mr. Remacle is right about the method of 
drilling and reaming, inasmuch as a good miller is cer- 
tainly more accurate than a drilling machine. We had 
no miller, however, and succeeded in getting good results 
with the drill. It was not very old and had been well 
taken care of. We made many small dies, which could 
be separated without the aid of jacks, although we did 
not always do it, by any means. W. B. GREENLEAF. 

Plymouth, Mich. 
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Editorials 


Theory and the Engineer 


Hardly a day passes in these busy times without the 
announcement of some new scientific principle that is 
to revolutionize some industry. It may be a new proc- 
ess for obtaining gasoline or even a substitute for this 
fuel; it may be a new mode of propelling submarines 
or a method for making aniline dies; it may be a ma- 
chine tool or a shop process; but always there is a large 
proportion of the public and frequently not a few men 
of considerable scientific attainment who are ready to 
believe that the step is only a short one between the 
principle or invention and its successful industrial ap- 
plication. 

We who spend much of our time describing the work 
of other men’s hands and brains know what a long road 
there is between the laboratory and the workshop and 
how many are the obstructions in the way. It is the 
prime function, if not indeed the life work, of the engi- 


neer to remove these obstructions and to span the gulf 


that lies between what has been called “raw” science 
and industrial science. We look upon the present-day 
perfection of the electric motor, the loom and the print- 
ing press or even the simpler marvels of the dictaphone, 
the camera or the oil motor, but how few of us ap- 
preciate the enormous number of practical difficulties 
encountered or the prodigious amount of thought and 
work expended before the original principle could be 
converted into a practical remunerative enterprise. 

Even after the original conception has graduated from 
the “raw” science stage and has been tested out under 
so-called commercial conditions, it is always exceedingly 
difficult for the combined efforts of inventor and engi- 
neer to find a financier with the courage to stand behind 
the venture and the patience to wait for a return that 
is hardly ever immediate. 


i 
Bacteria in Cutting Oils 


Of late these questions have been frequently asked: 
What information have you in regard to the presence of 


dangerous bacteria in cutting oils? What do you know , 


about the need and methods of oil sterilization? But 
few data have been published that might answer these 
queries, although observation in shops leads to the belief 
that infection frequently comes to screw-machine op- 
erators from the oils with which their hands are constantly 
covered and that careful shop management calls for the 
sterilization of all cutting oils. Some light is thrown on 
this matter by a few facts submitted by the Richardson- 
Phenix Co. 

This firm has made examinations of many samples 
of cutting oils used in different machine shops, and it 
reports that bacteria are invariably found. Recently a 
sample was taken from a plant where the sanitary con- 
ditions are above the average, and submitted to careful 
study. The general results are these: 


Before treatment the bacteria count was 24 per cubic 
centimeter of oil. After heating for 20 min. at a tem- 
perature of 80 deg. F. the bacteria count was 22 per cubic 
centimeter; heated for 20 min. at 100 deg. F. the count 
was 15; heated for 20 min. at 120 deg. F., the count was 
8; heated for 20 min. at 140 deg. F., the count was 0. 

In each case the counts were made after incubation 
for 48 hr. at 37 deg. C. (98 deg. F.). As there was no 
growth in the portion of oil heated at 140 deg. F., after 
incubating for 48 hr. at 37 deg. C., another portion of the 
oil was heated at 140 deg. F. for 20 min. and incubated for 
24, 48, 72, 96 and 120 hr. At .the end of every 24-hr. 
period of incubation the oil was examined for the growth 
of bacteria. At each of these examinations and at the 
expiration of the 120 hr. no growth had appeared. 

In kind these bacteria are tuberculosis and ordinary dirt 
bacteria. The conclusion reached from the study men- 
tioned is that heating oil to a temperature of 140 deg. F. 
for 20 min. is enough to kill most of the common bacterial 
growths. Experience has also shown that if the shop 
is in a thoroughly satisfactory sanitary state the steriliza- 
tion of the oil is necessary only about once in two weeks. 
Of course, frequent examinations should be made to deter- 
mine its conditions and sterilization performed when 
necessary. 

At the same time it should be observed that the bacteria 
count in none of the cases cited is very high; in fact, com- 
pared with the bacteria present in ordinary drinking 
water, it is low. Yet the fact that dangerous bacteria 
may and do exist in cutting oils is sufficient warrant for 
shop managers to study their own factory conditions and 
determine for themselves whether or not they should pro- 
vide means for cutting-oil sterilization. 

8 


The Business Man and the 


Technical Journal 

Not long ago we heard a “captain of industry” and 
a scientist lamenting because the reading of technical 
periodicals has become so universal and complaining that 
it absorbs much of the time of the readers. Because 
of these two facts, they went on to say, the quiet and 
thorough study of well-written books has been forsaken, 
and readers nowadays get only a superficial and desultory 
knowledge of the things they study. 

We think the conclusions are hardly sustained by the 
large array of facts relating to them. We doubt if 
good technical books ever found a more ready market 
than now. It would be well-nigh impossible to collect 
reliable statistics on the subject, but our impression is 
that through the universal] diffusion of current technical 
literature and the knowledge of books conveyed and 
advertised by it the book trade has been rather helped 
than harmed. We do know that 133,000 copies of 
technical books written from material that originally 
appeared in the American Machinist have been sold. Very 
many technical books would never reach the world but 
for the introduction and commendation of the periodical. 
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Librarians are busier than they ever were; scholars 
are no less studious than formerly; science was never 
more active in its investigations; discovery was never 
pushed more efficiently and enthusiastically. Truly, the 
facts hardly sustain the conclusions of those who decry 
the technical periodical. 

To the man absorbed in business and practical affairs 
who can spare more time than that demanded by his 
daily paper the technica] journal brings every week or 
month the latest investigations and their application and 
enables him to keep pace with his contemporaries. If 
the work of the various active scientists of the day were 
embodied only in elaborate books, he would seldom see or 
read one of them. In the periodicals all the scientific men 
of the world meet. They learn there what each man is 
doing, while sll the interested world studies them and 
keeps in touch with their work. Indeed, we do not 
know of any class of men who would be more affected 
by a suspension of periodical technical literature than 
those same business men and scientists who sometimes 
speak so harhly of it. 


xt 
The First Years After College 


About this time every year thousands of young men are 
leaving college to enter upon active life. They are ambi- 
tious, confident of their ability, hopeful; and yet in the 
great majority of cases the prospect is most perplexing, 
to say the least. They look along the avenue of prosperity 


and see all the posts occupied, the offices filled, the paths. 


crowded, and they wonder where they can find room. If 
they will but gaze over the heads of the crowd, however, 
a little farther along the avenue they will see great open 
spaces where the occupants are never crowded. Messrs. 
Schwab, Corey and Frick are never troubled for space at 
their elbows. Professions are never crowded near the 
top. There is always room to spare where the experts 
are. 

It is in the order and nature of things that the first 
few years of every man’s business or professional life are 
years of education. . It is these vears that teach him what 
is in him, drill into him a patient and persistent habit 
of work and give him the strength to hold all the ground 
gained. Doors seldom open to the man who has not pre- 
pared himself to enter them. By the same token, when a 
man has thoroughly prepared himself for a higher place, 
the door to that place usually swings back of itself. 

It is true that only a few can reach the top, but it is 
also true that the farther from the bottom the fewer the 
company. It is as if each calling were pyramidal in its 
human constituency ; and while only one man is at the top, 
there are several tiers of men below him who have ample 
space. It is only at the base that men are so numerous 
that they crowd and jostle each other out of the fairway 
into the bypaths. If a man does not develop the ability 
to lift himself out of this crowd at the base, it seems rea- 
sonably certain that he is not adapted to his chosen 
calling. 

It is in those first few vears that young men know the 
only leisure they will ever know. They are golden years 
that should be filled with systematic reading, social inter- 
course ad ceaseless observation. Afterward they will be- 
come absorbed in too many business and family cares to 
find time to pursue such habits, and when they look back 
at the loct years it will be too late. , 
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The work of the world seeks the hands best fitted to 
do it, just as naturally as water runs down hill; and 
the question whether a man is to rise above the rabble at 
the base of the pyramid will be decided by the way he 
improves those first few years after college in acquiring 
the thorough knowledge of his profession always possessed 
by those at the top. 

R 
The Value of Praising 


There seems to be an indefinable something about all 
engineering plants, particularly the metal-working shop, 
that after a while prevents those occupying supervising 
positions from praising where praise is due. Whether it 
is because the supervisor becomes more or less influenced 
by his constant association with so much mechanism that 
he unconsciously treats men as part of it or whether 
it is that the workmen seem for the most part lacking 
in those finer, more delicate sensibilities that appear to 
respond appreciably to an occasional word of praise is 
unimportant; but it is certain that even the occasional 
word is seldom spoken. Hereby a great mistake is being 
made. 

Many shops are full of men unhappy in their work 
and producing but a fraction of their possible output 
for want of a little judicious praise. They have little 
faith in themselves and need assurance of their capabil- 
ities from others, especially their supervisors. It is a 
popular notion that much self-esteem is a common weak- 
ness and that men do not require others to comment 
favorably upon their efforts. We are confident, however, 
that a large part ef’what appears to be vanity or egotism 
is the very opposite. It is only an uneasy or frantic at- 
tempt to win from others an assurance of what one him- 
self sorely doubts. How unfortunate then that super- 
visors in their various dealings with the men under them 
are so sparing of praise! 

How often have some of the best workmen left a plant 
for a few cents more a day at some other shop, when a 
word or two of praise would have held them. It is true 
that praise is sometimes dangerous, but so is blame. So 
are firearms and locomotives and flywheels; so is every- 
thing useful. But would one banish sunshine because 
it sometimes causes forest fires? No doubt “it is poison 
to a human soul to breathe the incense of praise habitual- 
ly,” but praise and overpraise are two different things. 
The former, when justly bestowed, always stimulates. 

The higher the class of labor the less grudging should 
we be with our praise. This is so because it has been 
truly said that sensitiveness to merited praise may be 
almost regarded as an exact measure of the delicacy of 
the civilization. The civilized nature is sensitive all 
over, and therefore the more highly developed the work- 
man the better the result that may be expected from 
honest commendation. 

Like many other good things where a little goes a long 
way, that little must be of the purest kind and free 
and full. A French moralist has gone so far as to say 
that “it is a great sign of mediocrity always to praise 
moderately.” We have heard from our childhood the 
expression “to damn with faint praise.” Habitually to 
withhold commendation where it is deserved, to praise 
faintly where there is siznal merit, to be always afraid 
of committing oneself and of being asked for a raise 
in wage argue a narrow head, to say the least. 
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Hand Screw Machine 


The illustration shows a 1-in. hand turret screw ma- 
chine, with plain head, recently developed by the Pierce 
Machine Tool Co., Chicago, IH. In both the design 
and construction the chief aim has been to provide a 
machine of sufficiently heavy proportions to insure rigid- 
ity in operation. 

The headstock is of bowl-type construction, cast in 
one piece with the bed. The automatic chuck is forged 
solid on the end of the spindle with external thread. The 
small a1iount of overhang from the front spindle bear- 
ing is designed to abolish the tendency to vibrate. The 


HAND SCREW MACHINE 
Capacity, automatic euch, young. 1,, {n.; capacity, thread- 


ed work on soft steel, % in. U.S.S.; capacity, pipe threads in 
brass up to 1 {in.; capacity, drilling in soft steel, % in.; hole 
in automatic chuck plunger, 14 in.; hole through spindle, 1, 
in.; length that can be turned, 8 in.: greatest distance, end of 
spindle to face of turret, saddle flush, 16% in.; diameter of 
turret across flats, hex. 714 in.; distance, center of turret holes 
to top of slide, 2% in.; travel of cutoff, longitudinal, 8% in.; 
width of driving belt, 2% in.; extension of bar feed rod, 3 ft. 
4 in.; width of countershaft belt, 3 in.; cross face, 2 ft. 2 in. 
by 5 ft.; welght, 1,350 Ib. 


machine is arranged so that the plain round solid collets 
can be used, or a master collet can be furnished adapted 
to hardened bushings. 

The cutoff rest has a good bearing on the bed, is pro- 
vided with hand longitudinal screw-feed adjustment, ar- 
ranged with micrometer dial and observation stops. 

The turret, hexagonal in form, is fitted with six tool 
holes with binder bushings and also provided with bolt 
holes for securing the tools to the face of the turret, as 
well as counterbored to receive a boss on the back of the 
tool. The turret holes are arranged with holes through 
the turret stems, allowing the stock to pass through up 
to the full diameter of the hole. The locking bolt for 
the turret is fitted at the front end of the slide, directly 
under the cutting tool, and works in hardened and ground 
taper bushings let into the solid turret, as near the periph- 
ery as practicable. Independent adjustable stops for each 
position of the turret face operate automatically. 


Wet or Dry Surface Grinder 


A single-wheel machine on the same lines as the double 
grinder illustrated on page 61%, has been brought out 
by the Grayson Tool and Manufacturing Co., Indian- 
apolis, Ind. In fact, this machine may be considered 
as one-half of the Duplex machine there shown. It 
has the same spindle construction, similar feeding 
mechanism and the same size of table. It is equipped 


WET OR DRY SURFACE GRINDER 


Table, 6%x20 in.; cross-movement, 7 in.; travel, 20 in.; wheels, 
te) n. 


with a three-speed countershaft, so as to drive wheels from 
2 to 8 in. in diameter at their proper cutting speed. 

The guard for wet grinding is shown in place on the 
table, the front piece being on the floor by the base of 
the machine. This guard can be easily removed, when 
desired, for dry grinding. 

Two of the new features are the inclosing of the 
vertical screw and the drive shaft in telescoping tubes 
to protect them from grit and dust, and the use ‘of 
cushion springs in the table dogs for eliminating shock 
and noise during reversal. The sliding ways on the 
face of the column are cast in a chill to close the pores 
against the entrance of dust. Felt wipers, top and bottora, 
aid in keeping the wearing surfaces free from foreign 


particles of any kind. : 
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Hydraulic Marking Machine 


The marking machine shown was designed for mark- 
ing round or flat surfaces and incorporates as a special 
feature hydraulic control. . . 

The adjustment of the table is provided with a set of 
ball-bearing thrust collars which relieve the locknuts of 
the pressure, therefore allowing them to be free and 
easy to move by a slight turn of the hand. Both table 
and slide are provided with gibs. Regardless of what 
part of the table the work may be placed, the stroke 


HYDRAULIC MARKING MACHINE 


Travel of slide, 8 in.; adjustment of table, 6 in.; floor space 
required, 30x24 in.; weight of machine, 950 Ib. 


of the slide may be varied by two adjustable stops and 
set to a position desired. The entire drive depends upon 
a small pulley at the rear attached to a pump driven by 
a 114-in. belt. 

All adjustments of the machine are within easy reach 
of the operator when standing before the machine, where 
the work is plainly in view. 

The working operations are placing the work to be 
marked in position and starting the machinc by pressure 
on the foot treadle at the right, which opens a valve, 
allowing the pressure of the oil to raise the table. The 
die then traverses the work and at completion of the 
forward stroke the table drops, the work is released, the 
die returns to its first position and the machine stops, 
unless continuous operation is desired, which may be 
had by keeping the foot on the treadle. 

An oil tank in the base supplies the oil to the hydraulic 
cylinders. The oil is pumped by a small rotary geared 
pump at the rear of the machine through a relief valve 
set to give any pressure desired, indicated on the gage 
at the left of the machine. 

The oil, being held back under pressure, goes to the 
operating valve. In one position the oil passes through the 
pipes to the cylinders, raising the table to the working 
position and flowing through the hollow piston rod to 
the slide cylinder, which forces the slide on its outward 


Vol. 44, No. 25 


stroke. The exhaust flowing back through the valve into 
the tank, until the operating valve is shifted automatically 
by the stop on the slide, reverses the flow of oil into the 
opposite ends of cylinders, forcing the table down and the 
slide back to the starting point. 

The speed by which the slide is traversed is governed 
by the supply valve at the left, which controls the amount 
of oil passing through the cylinder. Any speed between 
0 and 225 ft. per min. with a pressure of 75 lb. may be 
obtained. 

The type of machine shown represents a recent develop- 
ment of the Martin Machine Co., Greenfield, Mass. 

% on Few 


Elliptic-Spring Former 


The spring-forming machine shown was designed 
primarily for railroad-spring shop use. It will form 
elliptic-spring leaves of any size and curvature common 
in ordinary practice without changing dies. 

The machine requires only one man for its operation, 
but may be used by two fitters working on different kinds 
of leaves at the same time. In the operation of the 
machine the hot spring leaf is formed next to the cold 


UNIVERSAL ELLIPTIC-SPRING FORMER 


Maximum stroke, 9 in.; table, 7x4% ft.; length of crosshead, 
36 in.; height of dies or keys, 6 in.; floor space, 7%x6% ft. 


plate against which it fits in the spring, thus giving an 
accurate camber to the hot leaf. A second heat is not 
required for tempering, as the leaf is taken directly from 
the former to the oil bath. 

The machine consists of a heavily designed horizontal 
table supported by five legs. The bank of keys which 
make up the female die is arranged at one end of this 
table, together with the male die, behind which is the 
pressure cylinder. The keys rest on edge, side by side, 
and are held in a forward position by a series of counter- 
weight levers, which furnish the necessary pressure to 
set the hot plates. On the front end of the piston rod 
a crosshead is provided, which, codperating with three 
blocks, act as a male die and offers the backing for the 
cold plate or templet. 

The valve for controlling the movement of the plunger 
or piston is placed immediately on top of the piston when 
compressed-air operation is desired and immediately at 
the side of the piston, where operation is by hydraulic 
means. The cylinder itself is mounted on an extension 
of the table. 

This machine is a recent addition to the line made 
by Joseph T. Ryerson & Son, Chicago, Ill. 
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Plain Cylindrical Grinder 


The self-contained grinder shown in the illustration 
represents a recent product of the Perkins Grinder Co., 
Cleveland, Ohio. The control is designed to be central- 
ized and automatic, and hand feeds are provided. 

The main-drive shaft runs at a constant speed of 575 
r.p.m. The power is applied from the 
lineshaft to a single-belt clutch pulley, 
or a motor may be connected direct to 
the main-drive shaft. 

The control box is a separate unit. 
The work speeds and table feeds may 
be engaged or disengaged independently 
or simultaneously while the machine is 
running. The transmission and auto- 
matic table mechanism are two inde- 
pendent units, positioned in front of 
the machine and completely covered. 

The transmission has 10 speeds for 
both work speed and table feed; no 
gears run over 80 r.p.m. All of the 
transmissions are always in mesh. The 
work speed, driven by a link belt, has 
10 progressive speed changes—30, 60, 
90, 120, 150, 180, 210, 240, 270, 300 
r.p.m. The table traverse has 10 pro- 
gressive speed changes—12, 24, 36, 48, 
60, 72, 84, 96, 108, 120 in. per min. 


The automatic crossfeed may be set 
ding wheels, 
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Heavy Spring-Winding Machine 


The illustration shows a spring-coiling machine built 
by Sleeper & Hartley, Inc., Worcester, Mass. It is 
adapted to make either extension or compression springs, 
and it is possible to feed 100 ft. into a single spring. 

The spring is not produced by being coiled around an 


, weolo” 
» PERKINE GRINDER 
, PATINT PENDING | 
a ce a - ~ 


toe 
a 


PLAIN SELF-CONTAINED CYLINDRICAL GRINDER 


wing, 11 in.; maximum 
ones aoin aM in.; width of grinding-wheel driving belt, 5 in.; diameter of 
18 


rinding length, 40 in.; diameter of grind- 


n.; feast reduction of automatic crossfeed, 0.0605; greatest 


in 
to feed at either or both ends of the eduction of automatic crossfeed, 0.005; diameter of driving clutch puree ae in.; 


table traverse. A variable tarry device 
is arranged to tarry at each end of the 
stroke and can be regulated. The table traverse can also 
be stopped and started with the tarry lever. 

For taper grinding, the table swivels and has two scales, 
graduated in degrees and thousandths of an inch. The 
work spindle is arranged for live and dead centers; the 
footstock spindle has a variable spring tension controlled 
by a handwheel and quick-acting lever. The backrest has 
both vertical and horizontal movement. Ball bearings 
are provided for the high speeds; the other bearings are 
lined with phosphor bronze. The ways and bearings are 
thoroughly protected. 


x 
Welding and Cutting Torch 


The form of torch shown was designed for a wide 
range of work and to be readily changed from welding 
to cutting. 

The head is cast en bloc, to eliminate leakage. The 
cutting head can be adjusted to two different positions— 


a ee 


WELDING AND CUTTING TORCH 


a right-angled torch or a straight-ahead cutting torch— 
as shown. 

This torch is known as the “Hoover” and represents 
a recent product of the Oxy-Acetylene’ Products Co., 
Chicago, IIl. 


width of main-drive belt, 6 in.; power required, 15 hp.; net weight, 6,500 lb. 


arbor, but by being fed forward by feed rolls against a 

coiling point or deflector, the machine putting a prede- 
termined amount of wire into each spring. The machine 
is automatic, coiling and cutting alternately, the coiling 


HEAVY SPRING-WINDING MACHINE 
Capacity, %-in. ofl-tempered wire, cold; length of wire, 


100 ft.; speed of wire feed, 50 ft. per min.; floor space, 6x8 ft.; 


weight, 16,000 Ib. 
mechanism being stopped while the spring is being cut off. 
The only function of the arbor is to provide a cutting 
edge against which the exterior cutter may carry the 
wire for the purpose of shearing it off after each coil. 
In all these machines adjustments are provided for the 
feed or amount of wire which can be fed into any one 
spring; and of course the diameter and pitch, as well 
as the contour of the spring, may be changed instgntly 
by means of adjustments provided. 
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Special Rifle-Sight Leaf- 
Notching Machine 


The illustration shows a machine for notching simul- 
taneously both edges of a Russian rifle sight. The 
machine has two diagonally disposed slides that carry 
10 notching tools each. The slides are crank-actuated 
at an average speed of about 6 ft. per min. The tools 


RIFLE-SIGHT LEAF-NOTCHING MACHINE 


are held in accurately made tool holders. When indi- 
vidual tools become worn or break, they are replaced by 
others, as with the accurately shaped tools and tool 
holders the relationship between tools can be readily 
maintained without replacing the whole set-up. 

This machine is built by the H. E. Harris Engineer- 
ing Co., Bridgeport, Conn. 

a 
Pneumatic Wood-Boring 
Machine 


This machine was originally designed for boring holes 
in railroad-car work, ship frames and wood-frame 
structures of all kindy It weighs but 6 lb. and will 


PNEUMATIC WOOD-BORING MACHINE 
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bore holes up to 34 in. in diameter through oak or pine 
sills at the rate of 1 in. per sec., with 90 lb. air pressure, 
The bit runs at 2,200 r.p.m. It is not likely to get out 
of order, as there are only five principal parts in it, 
including the operating handle. It is made by the Baird 
Pneumatic Tool Co., Topeka, Kan. 

9 


Pneumatic Lifting Jack for 
General Service 


This lifting jack may be used for raising an auto- 
mobile or for various jobs around the shop. It may be 
operated by an ordinary automobile tire pump or from 
shop air connections. It 
has a minimum height of 
1014 in. When the piston 
is extended, it reaches to a 
height of 16 in. A central 
telescoping piece can _ be 
raised two additional inches, 
making a_ total height of 
18 in. when desired. The 
piston will stay in any posi- 
tion in which it is placed 
until the air is released; but 
for additional safety, holes 
are drilled crosswise through 
both the piston and the tele- 
scoping piece. The latter, of 
course, must be locked with a 


oe PNEUMATIC LIFTING 
pin in any case when raised, JACK 


but with the piston itself it 
1s optional with the operator. The jack weighs 101% lb. 


and is made by the Baird Pneumatic Tool Co., Topeka, 
Kan. 


B 


European Women and Our 
Labor-Saving Machinery 


A study of the economic and financial conditions 
immediately following the great wars of modern his- 
tory—the Napoleonic wars, the Crimean, our Civil War, 
the Franco-Prussian, the Boer and the Russo-Japanese 
wars—in comparison with the vast struggle now raging 
in Europe has convinced a number of writers and speakers 
on business subjects that, far from being threatened 
with acute depression, Europe will be more likely to 
see, when peace is concluded, a period of commercial 
activity and prosperity. It is pretty generally agreed 
that, whatever the economic readjustment, there will be 
a much increased use and invention of labor-saving 
machinery all over the war-torn lands of Europe. 

The substitution of the labor of women and girls for 
the more muscular toil of men on the older continent, 
we are told, will necessitate a great deal of labor-saving 
machinery. We Americans, by general admission, produce 
the best of such machines. Will the vastly increased 
employment of women in Europe have a deep and lasting 
effect on American business? This is but one of the 
searching questions put to us as far-sighted business 
men by the great war. It seems apparent that the read- 
justment that will take place in Europe will have a 
marked industrial influence in America. 
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Panama National Exposition 


By Frank A. STANLEY 


SYNOPSIS—This exposition, opened at Panama 
City a short time ago, will retain two of its build- 
ings—namely, those of Spain and Cuba—as per- 
manent structures, and most of the exhibits in 
them will also be kept as of lasting tnterest. 
[here ts little shown in the way of machinery, but 
plenty of interesting objects reveal the natural re- 
sources of the republic. It is said that the United 
States Government exhibit 1s the greatest one ever 
shown abroad by this Government. 


The national exposition that opened at Panama in 
February occupies a site above the beach along the Bay of 
Panama on the shore road to old Panama City. This 
exposition, which has as its Director General an Ameri- 
can, James Zetek, of Chicago, was undertaken with the 


ee Lad 


FIG. 2. EDUCATION BUILDING 


object of celebrating the opening of the Panama Canal 
and commemorating the discovery of the South Sea by 
the Spanish explorer Balboa. Its principal structures, 
seven in number, arranged in squares about a central plaza, 
are the Hall of Fine Arts, the Administration, Commerce, 
Agricultural and Horticultural Buildings, the Education 
Building and the permanent buildings of Spain and Cuba. 
The latter two after the expositon cloxes are to be utilized 
as the homes of the legations of the two countries men- 
tioned. It is probable that most of the exhibits in them 
will remain as articles likely to be of lasting interest. 
An interesting feature of this exposition is the fact 
that the exhibit of the United States Government is the 


most complete and comprehensive one that this Govern- 
ment has ever sent to a foreign country. The entire 
Government display was transferred bodily from the 
Panama-Pacific Exposition at San Francisco and, as 
most of our readers are aware, includes exhibits from 
every governmental department, the most noteworthy 
being those of the army and navy, the Geological Survey, 
the Bureau of Standards, the Panama Canal, Public Roads 
offices, Bureau of Mines, Bureau of Fisheries, Bureau of 
Education. Among the items that are most likely to 
attract attention are the army and navy collections, par- 
ticularly the latter, in which models of all kinds of ships 
from the earliest times are shown, including the most 
primitive and the most uptodate warships, among them 
battleships, cruisers, destroyers, colliers, submarines, etc. 
Similarly the showing of the United States Army is of 
importance from a contemporary as well as a historical 
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FIG. 3. AGRICULTURAL BUILDING 


point of view, as it represents a complete record of arms 
from the old arquebus to the modern high-velocity mili- 
tary rifle and the rapid-fire gun. os 

An important characteristic of most expositions nowa- 
days is the statistical chart, calling attention to various 
stages of progress in human activity. One in the Bureau 
of Education will probably be a surprise even to widely 
traveled Americans, who little realize the number of 
schools in this country. This summary points out that 
there are 20 great universities in the United States and 
about 800 of less importance; when it comes to the 
country—that is, the rural schools, say those having one 
teacher each—there are 212,000. Other exhibits of inter- 


ee 
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est in this connection come from the public schools of 
Denver, Chicago, Los Angeles and other widely separated 
cities of the United States, each showing something dis- 
tinctive in character and well worked out in application. 

While taken as a whole the exposition has comparatively 
little from the strictly engineering viewpoint; there are 
some things of immediate interest to readers of a mechan- 
ical turn of mind and quite a good many features worth 
while to visitors with a broad point of view. 

In the panoramic view of the exposition grounds, Fig. 
1, the Commerce Building will be seen in the foreground 
in the center of the picture, the Fine Arts Building at 
the right and the Panama Government Building at the 
left. The Education Building as it appeared shortly be- 
fore completion is seen in Fig. 2 and the Agricultural 
Building in Fig. 3, these illustrations giving a good idea 
of the architecture of the principal structures. 

Visitors to Panama for the first time undoubtedly have 
found the most important feature of the exposition to be 
the exhibits of the natural resources of that republic. 
Great pains have evidently been taken by the directors to 
gather as complete a line of natural objects as possible, 


FIG. 4. DRILLING MACHINE AND TOOL MADE BY 
STUDENTS 


and this is demonstrated by the hundreds of varieties of 
high-grade cabinet woods and timber woods exhibited. 
Travelers through Panama state that there are millions 
of acres of tropical forests densely grown with most val- 
uable woods that yet remain practically virgin timber. 
The diversity of woods here is well suggested by the fact 
that among the samples shown are some that are lighter 
than cork and others heavier than water. 

There is no great number of machine shops and foun- 
dries in the Republic of Panama; and as had been ex- 
pected, the exhibits of mechanical objects are few and 
far between. There are, however, a few such appliances 
from local establishments and from schools for teaching 
trades, arts and crafts. Among these may be mentioned 
the exhibit of the Panama School of Arts and Crafts, 
which occupies a considerable area and shows most com- 
mendable work. Among the exhibits are a number of 
electrical supplies, such as wall lamps, heaters, etc., and 
a vertical drilling machine, illustrated in the foreground 
of Fig. 4, the background of the view representing a 
number of castings and forgings of various kinds produced 
at the school. These include metal-cutting machines, 
brass and copper tools, brazed shells, decorative objects 
and a variety of other articles. Also a good many ex- 
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amples of high-grade woodwork are exhibited and many 
mechanical and architectural drawings. 

Naturally no exposition at Panama would be complete 
without a representation of the strides made in general 
sanitation and the elimination of diseases, such as yellow 
fever and the plague. It is possible here to follow the 
history of the yellow-fever mosquito, as the insect devel- 
ops in a glass cage and remains under observation from 
the larva stage to the adult. Similarly a tank shows the 
process by which mosquitoes breed and the method of 
destroying the larva by pouring oil upon the water’s sur- 
face. 

It has been pointed out as a curious circumstance that 


a big panoramic relief map of the Panama Canal should 


be shown at this exposition. This map is about 50 ft. 
long and gives complete details and data for a clear com- 
prehension of this undertaking. Doubtless many people 
have seen this who never have seen the original canal, 
although living fairly close by. Possibly some of these 
people know little of the canal itself, and they may per- 
haps never see it. 


| NEW PUBLICATIONS | 


THE CALLENDAR STEAM TABLES—By H. L. Callendar. 
Thirty-nine Bax big- le pages; cloth bound. Published by 
Longmans, Green Co., New York. Price, 80c. 


This little book contains seven tables relating to the prop- 
erties of saturated and superheated steam. In the pressure 
table volume and total heats are given for both Centigrade 
and Fahrenheit temperatures. The properties in terms of 
temperature are given in separate tables for values from 
0 to 259 deg. C. The properties of superheated steam are simi- | 
larly presented, total heat being given only in mean calories 
Centigrade, and volume and entropy in separate tables in 
terms of Centigrade degrees. The book will no doubt be 
useful to physicists and experimenters working with the 
metric system of units. 


MODERN STARTING, LIGHTING AND IGNITION SYSTEMS— 
By Victor W. Page. Five hundred and nine 514x8 in. 
pages; 295 illustrations. Published by the Norman W. 
Henley Publishing Co., New York City. Price, $1.50. 
This book should help anyone interested in the subject 

to understand the important electrical features of automo- 

biles. It is a concise and comprehensive treatise of the latest 
practice and is written in such a way that the reader need not 
be an electrical engineer in order to comprehend the text. 

The book is copiously illustrated, so that the repairman can 
understand the construction of the systems. The following 
are the titles of the well written and illustrated chapters: Ele- 
mentary Electricity; Battery and Coll Ignition Methods; Mas- 
neto Ignition Systems; Elementary Electric-Starter Principles; 
Typical Starting and Lighting Systems; Starting-System 
Faults and Their Systematic Location; Miscellaneous Elec- 
trical Devices. 

Chapter V is of particular advantage, as every practical 
system is fully treated both by {illustration and descriptive 
matter. In the following chapter the various troubles that 
may arise in the use of starting, Nghting or ignition systems 
are mentioned, and the measures to be taken to remedy or 
avoid them are explained. 


PRINCIPLES AND PRACTICE OF COST ACCOUNTING—By 
Frederick H. Baugh. One hundred and ninety-four 6x9- 
pages; ie rae cloth bound. F. H. Baugh, Baltimore, 

‘ rice, : 


Reviewed by DEXTER S. KIMBALL* 


This book, to use the words of the author, “has for its 
object a comprehensive and practical presentation of the gen- 
eral principles upon which cost accounting for manufactured 
articles is based, the application of these principles in a gen- 
eral manner to the most common types of manufacture and 
the illustration of the details." The table of contents is as 
follows: Chapter I, Synopsis of the Financial Accounting; 
Chapter II, Principles of Cost Accounting; Chapter III, Specific 
Job Cost; Chapter IV, Department Cost (Man-Hour); Chapter 
V, Departmental Cost (Machine- and Man-Hour);: Chapter VI, 


*Professor of Machine Design : ley Col- 
lege, Cornell University. gn and Construction, Sibley 
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Process Cost (Simple Type); Chapter VII, Process Cost (Com- 
plex Type); Chapter VIII, Illustration of Departmental Cost 
Accounts; Chapter IX, Illustration of Process Cost (Simple 
Type). 

The book differs from many others on this subject in that 
it is written from the viewpoint of the accountant rather than 
from that of the factory cost-keeper. The treatment, there- 
fore, gives a fairly full discussion of the relation between the 
general-accounts and the detail-cost ledgers; in fact, it is as- 
sumed that the cost accounts are an integral part of the gen- 
eral accounting system. The introduction and Chapter I are 
mainly discussions of the principles of cost finding as usually 
presented and include brief arguments regarding the place 
and value of such items as interest, taxes, rent, depreciation, 
etc.. which go to make up the burden, or expense. The ree 
maining chapters give examples of the several ways in which 
the costs of production are found and summarized. Thus, 
Chapter III treats of cost finding by the production-order 
method, under the name of specific job cost. Other chapters 
treat of departmental costs and process costs, each chapter 
giving complete instructions as to the methods to be pursued 
and the books and accounts that are necessary. The dis- 
cussion is largely theoretical, very few forms being presented. 

The book will be of most interest to general accountants 
and to cost accountants who wish to study the relation of cost 
accounts to the general accounts. The discussion in Chapter 
II on the fundamentals of cost finding, while sufficient for this 
book, is not comprehensive enough for a beginner who wishes 
to obtain a clear conception of the nature of expense and the 
logical methods of allocating it. The brief treatment accorded 
many other items in other chapters might be similarly criti- 
cized so far as beginners are concerned, this briefness being 
sO marked as sometimes to make the text a little disjointed. 
This is of course not so serious a matter for an experienced 
man, and to those who know something of accounting and 
cost-finding methods the book will be of service. In some re- 
spects it is written along the line of probable progress. Cost- 
finding methods will in all probability become more and more 
a factor in general accounting as the importance of cost- 
finding is more fully appreciated. 


PERSONALS 


Thomas Grant, formerly superintendent of the Hall Button 
Co., Jersey City, N. J., has accepted the position of mechanical 
superintendent with the Morgan Manufacturing Co., Newport, 
R. I. 


Raymond Henry, until recently superintendent of the Frost 
Gear and Forge Co., Jackson, Mich., has become assistant 
works manager of the Ingalls & Shephard Forging Co., 
Harvey, Il. 


Isaac H. Levin, for some time past chief engineer and 
chemist of the International Oxygen Co. has resigned to 
establish a consulting practice in chemical research in 
Newark, N. J. 


F. R. Blatr, formerly secretary, treasurer and sales man- 
ager of the S. K. F. Ball Bearing Co.. has resigned to organize 
and become president of F. R. Blair & Co., Inc., 50 Church St., 
New York City. 


W. Wetsel, for several years associated with the Baush 
Machine Tool Co., Springfield, Mass., in various executive 
Capacities, has been placed in charge of the company’s 
recently established Detroit branch in the Dime Bank 
Building. 


BUSINESS ITEMS 


The Boon Machine Co. announces its purchase of the St. 
Marys Machine Works. St. Marys, Ohio. Operation of the 
Plant is under way in the manufacture of oil and gas engines. 


The Service Supply and Equipment Co. Fulton Building. 
Pittsburgh, Penn., has been organized by D. A. Canc? as a 
sales‘'agency for machinery and supplies. Mr. Casey, who will 
be general manager, was for the past six years machinery 
salesman with the Westinghouse Electric and Manufacturing 

oO. 


The Canton Foundry and Machine Co., Canton, Ohio, con- 
templates the erection of a number of new buildings, including 
& new and much larger foundry and an annex to the machine 
shop, in addition to a new shop now under construction for 
the manufacture of its portable cranes. The additional 
buildings are calculated to provide about a 75 per cent. 
increase in manufacturing facilities. 
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CATALOGS WANTED 


Ferdinando Bigotti, Turin, Italy, would be glade to receive 


aoe and other literature from manufacturers of machine 


The Sheffield Machine and Tool Co. 35 8. St. Clair St, 
Dayton, Ohio, would like to receive catalogs from manufac- 
turers of equipment used in making dies, jigs, fixtures, etc. 


The Everett Mfg. & Supply Co., 97 Tileston St., Everett, 
Masz., orpanised to manufacture and trade in metal parts 
and supplies of all kinds, would be glad to receive catalogs 
eocae ce lists from manufacturers of machinery and metal 

ods. 


TRADE CATALOGS 


eneneaetass:* 


Beaver Easy-Working Die Stocks and Square-End Pi 
rhe ae The Borden Co., Warren, Ohio. Booklet. Pp. 16. 
x6 in, 


Engine Lathes, Turret Lathes, Cutting-On Machines, Shap- 
ers, Ete. Davis Machine Tool Co., Inc., Rochester, N. Y. 
Pp. 40. 8x1ll in. Illustrated. 


The Grayson Triplex. The Grayson Tool and Manufactur- 
ing Co., Indianapolis, Ind. Bulletin. Pp. 8 8%x1l1 in. ‘ 

This illustrates and describes the toolroom miller and 
shaper built by this company. 


Fine Mechanical Tools.. The L. S. Starrett Co., Athol, Mass. 
Catalog No. 21. ra i $36. 65x7% in. 

This contains illustraions and descriptions of the extensive 
line of small tools made by this company and some recent 
additions to the Hine, a new price list is included. 


Sprague Dlectric Works, 527-531 W. 34th St., New York. 
Bulletin No. 48907. 500-lb. electric hoists. Tllustrated, 8 pp., 
8x10% in. Bulletin No. 49600. Flexible steel armored con. 
ductors, flexible steel conduit, stamped steel boxes, fittings and 
tools. I[llustrated, 24 pp., 8x10% in. Bulletin No. 48706. A.C. 
2- and 3-phase motors and controllers for flat-bed and small 
rotary printing presses. Illustrated, 12 pp., 8x10% in. 


Grinding Wheels and Machinery. Norton Co., Worcester, 
Mass. Catalog. Pp 162. 6x9 in. Illustrated. 

In addition to a comprehensive list of the proper grades 
and shapes of wheels for a wide variety of work and machines 
this catalog contains considerable engineering data on the 
subject of grinding, including a table for the selection of 
grades, methods of mounting wheels, and rules for calculating 
surface and pulley speeds. 


FORTHCOMING MEETINGS 


American Society for Testing Materials. Annual meeting 
June 27 to July 1, 1916, Hotel Traymore, Atlantic City, N. J. 
Edgar Warburg, secretary, University of Pennsylvania, Phila - 


delphia, Penn. 


American Foundrymen’s Association and American Insti- 
tute of Metals. Annual meeting, September 11-16, Cleveland, 
Ohio, A. O. Backert, secretary, American Foundrymen’s As- 
sociation, Cleveland, Ohio. 


American Society of Mechanical Engineers. Monthly 
meeting first Tuesday. Calvin W. Rice, secretary, 29 West 
Thirty-ninth St., New York City. 


Boston Branch National Metal Trades Association. ,Monthl 
meeting on first Wednesday of each month, Young’s Hotel. 
Ww. W. Spoole, secretary, 40 Central St., Boston, Mass, . 


nce Association of Mechanical Engineers. Monthly 
meetine fourth Wednesday each month. J. A. Brooks, secre- 
tary, Brown University, Providence, R. I. 


land Foundrymen’s Association. Regular meet- 
Se a cond ednesday of each month. Exchange Club, Bos- 
ton, Mass. Fred F. Stockwell, 205 Broadway, Cambridgeport, 


Mass. 
ers’ Society of Western Pennsylvania. Monthly 
ribet ented Tuesday: section mee tins first Tuesday. Elmer 
K. Hiles, secretary, Oliver Building, ittsburgh, Penn. 
Society of Technical Draftsmen. Monthl 
ie teat Thursday, Yo. L. Angevine, Jr., secretary, 857 
St., Rochester, N. Y. F 
dents’ and Foremen’s Club of Cleveland. Monthly 
erica Saturday. Philip Frankel, secretary, 310 New 
England Building, Cleveland, Ohio. 
Western Society of Engineers, Chicago, Ill. Regular meet- 


nesday evening of each month, excepting July 
an yee tag an H. Warder, secretary, 1785 Monadnock Block. 


Chicago, Ill. 4 

Foundrymen’s Association. Meetings rst 
Wetntcde ot eben month. Manufacturers’ Club, Philadelphia, 
Penn. Howard Evans, secretary, Pier 45 North, Philadelphia, 


Penn. 


ague of America. Regular meeting second 
mince ot cack aioath Oscar S. Teale, secretary, 35 Broadway, 


New York, N. Y. 


meet- 
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IRON AND STEEL 


Pig Iron—Quotations were current as follows at the points 
and dates indicated: 


One One 

June 16, Month Year 

1916 Ago Ago 

No. 2 Southern Foundry, Birmingham. $14.50 $15.00 $9.50 
No. 2 X Northern Foundry, New York. 19.75 20.50 14.00 
No. 2 Northern Foundry, Chicago.... 19.00 19.00 13.00 
Bessemer, Pittsburgh ...........2+--. 21.95 21.95 14.70 
Basic, Pittsburgh ..........0.-2eeeeee 18.95 18.95 13.65 
No. 2 Philadelphia. ..........00000- 20.00 20.50 14.25 
No. 2, Valley. .....- cee ee eee e eee eeees 18.00 18.50 12.75 
No. 2, Southern Cincinnati............ 17.40 17.90 12.40 
Basic, Eastern Pennsylvania......... 19.75 20.50 13.50 
Gray forge, Pittsburgh.........-....-- 18.70 18.70 13.35 


Steel Shapes—The following base prices in cents per pound 
are for angles 3 in. by % in. and larger and tees 3 in. and 
larger and plates % in. and heavier from jobbers’ warehouse 
at the places named: 

r—— New FOr aa 


ne ne 
June 16, Month Year Cleve- Chi- 
1916 Ago Ago land cago 
Steel angles, base........ . 3.50 3.50 1.85 3.25 3.10 
Steel T's, base...........4.. 3.55 3.55 1.90 3.25 3.10 
Machinery steel (bessemer) 3.50 3.25 1.80 3.25 3.10 
Plates: 2. view ev cee we tee es 4.00 4.25 3.65 3.50 


Steel Sheeta—The following are the prices in cents per 
pound from jobbers’ warehouse at the places named: 


ne One 

June 16, Month Year Cleve- Chi- 

1916 Ago Ago land cago 

No. 28 black............ 3.65 3.65 2.60 3.20 3.20 
No. 26 black............ 3.55 3.55 2.50 3.10 3.10 
Nos. 22 and 24 black.... 3.50 3.50 2.45 3.05 3.05 
Nos. 18 and 20 black.... 3.45 3.45 2.40 3.00 3.00 
No. 16 blue annealed.... 4.45 4.70 2.35 3.70 3.60 
No. 14 blue annealed.... 4.35 4.60 2.25 3.60 3.50 
No. 12 blue annealed.... 4.30 4.55 2.20 3.50 3.45 
No. 10 blue annealed.... 4.25 4.50 Sete 3.55 3.40 
No. 28 gwalvanized....... 5.65 5.65 6.00 5.00 5.50 
No. 26 galvanized....... 5.35 5.35 5.70 4.70 .20 
No. 24 galvanized....... 5.20 5.20 5.65 4.55 5.05 


Standard Pipe—The following table shows the comparison 
in discounts, together with the net prices in cents per foot 
for carload lots f.o.b. mill: 


-—Black——,  -—Galvanized— 


June 16, One June 16, One 
1916 Yr. Ago 1916 Yr. Ago 
% to 2 in. steel butt welded 70% 81% 50% % T2%% 
24 to 6 in. steel lap welded. 68% 80% 484%4G 12%% 
jameter, In. 
ee AT ee ere a et ee ee 3.45 2.19 5.69 3.16 
Lo.) sdh aie Sie Oe Sra le Wis ele ab a wi ete 5.10 3.23 8.42 4.68 
Te se aceos ace hacen erates, wee wie O8 6.90 4.37 11.39 6.33 
DUR: oc son oe Bataan wate ae ese 8.25 5.23 13.61 10.18 
De eit inte ie nak Gate Gp ele eta ce ta ele 11.10 7.03 18.32 10.18 
De. 355 bu.besd ia wie s ore es 18.72 11.70 30.13 16.09 
So case Wlacend wittaecn Me oma So ew Speke 24.48 15.30 39.40 21.04 
Behe aE ORS ERNE eS 34.88 21.80 56.14 29.98 
S..? , biarecaeude te sue eee whe ea ee 47.36 29.60 76.22 40.70 
GC ct Ged hee e eee Netw ee See 61.44 38.40 98.88 52.80 
From New York stock the following discounts hold: 
Black Galvanized 
3% to 6 in. steel lap welded............. 61% 36% 
¥% to 3 in. steel butt welded............ 64% 42% 


Malleable fittings, Class B and C. 
BS at 30 and 5% from list price. 
‘O« 


Bar TIron—Prices are as follows in cents per pound at 
the places named: 


from New York stock 
Cast iron, standard sizes, 


June 16, Three 

1916 Months Ago 
Pittsburgh, mill ....... 0.0... cee eee 2.60 2.40 
Warehouse, New York.............000- 3.25 2.90 
Warehouse, Cleveland ...........02000+ 3.25 2.95 
Warehouse, Chicago ...............085 3.10 2.90 


Cold Drawn Steel Shafting—From warehouse to consumers 
requiring fair-size lots, the following quotations hold: 


June 16, 1916 Three Months Ago 


New York ........... List price plus 20% List price 
Cleveland ............ List price plus 20°% List price 
CNICARO oni ic nea ee List price plus 10° List price 


Swedish (Norway) Iron—This material per 100 Ib. sells as 
follows f.o.b. places named: 


—— New York ——, 
Today One Year Ago 


$6.00 $3.75 @ 4.00 Cleveland... $6.30 Chicago... 
In coils an advance of 50c. is usually charged. 
Drill Rod—Discounts from list price in New York are as 
follows: Standard, 65%; extra, 60%: special, 55%. 
High Speed Tool Steel containing from 10 to 18% tungsten 
Bells as follows per pound in New York: 
Billets: <. vcss ctu stecuue. $2.40 Bars 


$5.25 
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METALS 


Miscellaneous Metals—The present 
pound, with a comparison of practica 
ago, are as follows: 


quote one in cents per 
ly a month and year 


New York 


ne ne 
Juneié6, Month Year 
1916 Ago Ago 
Copper, electrolytic (carload lots). 28.50 30.50 20.50 
FD eatin oo wis A eke 4 OE VEO EE OS 2.00 49.50 41.50 
CAG) 6sa6 tre Oh ee eae ee eR ee 7.00 7.50 6.25 
Spelt@r. 26 osc kd cases hw na oe re wee es 13.12% 16.37% 21.00 
ST. LOUIS 
Lead. c635.454555 4 oo Seen er eee e ies 6.85 1.37% 
SOCIO?” oink 46 o seisca we ee SOE aw ee 13.00 16.50 


At the places named, the following prices in cents per 
pound prevail: 


Junel6, Month Year Cleve- Chi-' 

1916 go xe) land cago 

Copper sheets, base..... 37.50 37.50 28.50 37.50 37.50 
Copper wire (carload 

OCS): is saw ke ewes eee 7.50 37.50 26.75 33.00 38.00 

Brass rods, base........ 44.50 45.50 26.6214 42.00 38.00 

Brass pipe, base........ 46.50 46.00 23.50 45.00 46.00 

Brass sheets ........... 44.50 44.50 26.75 42.00 38.00 

Solder % and % (case 
LOtS) > a2 eo Severed ks 27.37% 30.50 29.50 30.50 28.00 
Old Metals—The following are the dealers’ purchasing 


prices in cents per pound: 
7~—New York— -—Cleveland—\ 


One Three 

June 16, Year Junei16, Months 

1916 Ago 1916 Ago 

Copper, heavy and crucible... 22.50 17.00 22.00 24.00 
Copper, heavy and wire...... 22.00 ba 21.50 23.00 
Copper, light and bottoms.... 18.00 14.00 18.00 20.00 
Lead, heavy .......-.e+eeceees 5.50 5.50 5.75 7.00 
Ti@ By “COR: iow Sos Gee sevix oe graraw a Rie sock 5.00 5.50 4.25 5.25 
Brass, heavy ........eee ee eeee 12.75 8.50 13.00 19.00 
Brass, light .............0.00. 10.00 10.00 10.50 12.00 
No. 1 yellow rod brass turnings 14.00 dak 12.00 14.50 
PARC. 65.0 S seas ble o28 YRS SESS wee 9.00 17.00 8.00 15.00 


Monel Metal—The following are the prices in cents per 
pound for mill lengths 8 ft. and over: 

10,000 6,000 2,000 Less Than 

Lb. Lb. Lb. 500 Lb. 500 Lb. 

of aSize ofaSize ofaSize ofaSize ofa Size 


Size, In. and Over and Over and Over and Over and Over 
Rounds—Sgquares 
to s Be eens 35.50 36.00 36.50 37.00 38.00 
to oo 35.25 35.75 36.25 36.75 37.75 
to 1%..... 35.00 35.50 36.00 36.50 37.50 
1th to 2%..... 35.75 36.25 36.75 37.25 38.25 
Rounds 
3 to 3yy..... 36.50 37.00 37.50 38.00 39.00 
Squares 
Be ace Kd SS ee lelpe evens 36.50 37.00 37.50 38.00 39.00 
Rounds 
342 to 3}%..... 36.25 36.75 37.25 37.75 38.75 
Squares 
Spy to 34R..... 36.25 36.75 37.25 37.75 38.75 
Rounds—Squares 
4 to H ee 37.00 37.50 38.00 38.50 39.50 
5 to Gt#..... 38.00 38.50 39.00 39.50 40.50 
hehehe dhs areas hes 8.50 39.00 39.50 40.00 41.00 
Flats ........... 36.50 37.00 37.50 38.00 39.00 


For cutting to any specified length not shorter than 1 ft. 
add lec. per Ib 


The scrap allowance is 18c. per lb. delivered at works. 


Antimony—Chinese and Japanese brands are quoted 
cents per pound for spot delivery, duty paid: 


June 16, 1916 Three Months Ago 
21.00 44.00 
25.00 44.75 


See Sheetsa—The following prices in cents per pound pre- 


in 


New York 
Chicago 


Carload: lots: f.0.0. Mil, ccc ccccca eens ae need v tases 20.00 
7—In Casks—, -—Broken [Lots—~ 

< Three Three 
June 16, Months June 16, Months 

1916 Ago 1916 Ago 
New York .......ccccccccces 24.00 26.00 24.50 26.50 
Cl@Veland: 6 oéee seh bs Bowe wean 22.75 26.25 23.25 26.50 
CHICARO: <6 See hr tae a Sw atoe ae 25.00 30.00 25.50 34.00 


Copper Bars from warehouse er 
pound: se sell as follows in cents p 


J . A oO 
New VY Ork: 0c tad bi ga ae awe % ae ry hata rece eg : 
Cleveland): 3. i646 6 600 bob een cad 40.25 eae 
CHICK O° f4 6 scandy weed be oes 40.25 37.25 
Babbitt Metal—-Quotations are as follows in cents per 
pound from warehouse at the places named: 
B New York Cleveland Chica 
est grade ..........0.06 60.00 @65.00 51.25 60.00 
Commercial ............. 30.00 @ 35.00 18.50 25.00 @ 28.00 


June 22, 1916 


SHOP SUPPLIES 


Nuts—From warehouses at the places named, on fair sized 
orders the following amount is deducted from list: 


7—~New York— -— Cleveland —~ r—Chicago— 
Three Three ‘Three 
June 16, Months June 16, Months June 16, Months 
1916 Ago 1916 Ago 1916 Ago 
Hot pressed 


square ....... $2.50 $3.00 $3.25 $3.70 $3.25 $4.00 
Hot pressed 

hexagon ..... 2.50 3.20 3.25 3.80 3.25 4.20 

Square ..... 2.00 3.00 3.00 3.50 3.00 4.00 
Cold punched 

square ....... 2.00 3.00 3.00 3.50 3.00 4.00 
Cold punched 

hexagon ..... 2.50 3.75 3.25 4.25 3.50 5.25 


joo manished nuts sell at the following discounts from list 
price: 
New York... 60-10% 65% 65% 


Carriage Boltsa—From warehouses at the places named the 
following discounts from Hist price are in effect: 


Cleveland.... Chicago.... 


New York Cleveland Chicago 
DY Ode 5 ya ck ak 5—5 % 50—10—5 % 60—5 % 
ger and longer........ 35% 40—15% 50% 


At this rate the net prices are as follows: 
Length, —-New York—, r—Cleveland—~. -—-Chicago—_, 
n. 4, % % % % % % % 

1% .... $0.53 Ca ae ‘ 

2 9 Bea .58 “pete aee% : pas roe 2 

2M 1 eee -63 $2.12 $5.53 51 $1.39 $3.63 46 

3 Deas 68 2.30 5 ‘ ‘ 1.77 4.50 

3%... 3 1.91 4.75 
Machine ore rom warehouses at the places named the 

following discounts hdld: 


$1.63 $4.25 


New York Cleveland Chicago 
ks by 4 in. and smaller... 50% 60and10% 60and10% 
arger and longer up to 1 
in. by 30 in............. 40% 60 and 5% 50 and 10% 


At this rate the net prices per 100 follow: 


Length 7—New York-—, -——Cleveland—~, ——Chicago— 
In. A 8 1 y 4 1 1 1 

2 -+-. $0.83 $2.32 $9.60 $0.67 $1.46 $6.08 $0.64 $1.74 $7.20 

2% ... 89 2.84 10.14 10 = =1.57 6.32 -67 1.85 7.60 

3 aepaxe -97 2.63 10.68 73 1.66 6.86 .70 1.97 8.00 

3% .... 1.01 2.79 11.22 77 #1.77 7.48 -73 2.08 8.40 


Wrought Washers—From warehouses at the places named 
the following vars is deducted from Hat price: 


New York.... $4. Cleveland.... $6.00 Chicago.... $6.00 
At this rate, the net prices follows: 
Diameter, In New York Cleveland Chicago 
SGD Glo Gress Bb Oe Swede BR. SS $10.00 $8.00 $8.00 
@eeeeoevneeneenvees eoeeeeeteeeee 8.20 6.20 6.20 
ts eeoee eee see eeseeane wane e eee ec ese 7.40 5.40 5.40 
% @eoeeeevoeaeeeaenseeoneevnne @ee4e4#w4w#ee 6.50 4.50 4.50 
i @eeeerereaneevnvesne eenresseeeskt4eee8se 5.80 3.80 3.80 
Bete ee ee Cine. B40 3.40 3.40 
i eerseeeeevnevreeevneee ss ee0eeees. eee 5.30 3.30 3.30 
eeomsee @ eoeseoeoseen#ee eoeeeoee34re8. eee 5.20 3.20 3.20 
Pee aes Caw ache dck Cue eae 5.10 3.10 3.10 
Me, 1, 3% os os Se Aw Seip araheae aie abd 5.00 3.00 3.00 
if it bs grrtreccteeeeeeees 8.20 3.20 
® . pp Berner seoervneevrneaecee . -) . 
» 2ke.. a Paes Sere ora ne Bere ae 6.50 4.50 4.50 
1 For cast-lron washers the base price per 100 lb. is as fol- 
Ows: 
New York.... $2.50 Cleveland.... $2.00 Chicago.... $2.10 


Rivets—The following quotations are allowed for fair sized 
orders from warehouse: 


New York Cleveland Chicago 
Steel and smaller...... ; 45% 45—10% 50% 
Tinned’ eae 45% 45—10°%, 50% 


Button heads %, %, 1 in. diameter by 2 in. to 5 in. sell as 
follows per 100 Ihb.: seh 


New York.... $5.25 Cleveland.... $3.85 
Cone heads, same sizes: 
New York.... $5.35 Cleveland.... $3.95 Chicago.... $3.60 


For the following sizes, the extras over the above prices 
in cents per 100 Ib. are as follows: : 


Chicago... 


1% to 1% In. long, all diameters......-.eceecees $0.25 
fn. diameter eoeeeseseaeeereteoeeeeeeeaeeeese e@eseseeseweseeeseeoeeses 0.15 

% in. diameter ...........025, Sarre ee ee ee 0.50 
1 in. long and shorter..........cceeee erent rr Dee 0.50 
Longer than 5 in es es e@c8e eeoeseeeseeeer#s8 @ @ s @eevevee#nve2e#e34nreee2nsreeeneeese 0.25 
esa than kegs eoeese3<ee5s5se ee @e# @ se 8 @ e eee eeeseese#sse#s8eese 0.50 
Countersunk heads .............ceeee Ceih ee eae es 0.50 


Nalilea—Wire nalls f.o.b. Pittsburgh sell at $2.50@2.60: gal- 
vanized 1 in. and longer, $4.50@4.60, and shorter, $545.10. 
These Peecce are to regular customers and delivery is made at 


the mill's convenience. From warehouse wire and cut nalls 
sell as follows: 

7 Wire— =-—— Cut —X 

bad TThEee Three 

June 16, Months June 16, Months 

1916 Ago 1916 Ago 

NOW Y OF heise tie Sova ieee 3.15 $2.90 $3.15 $2.90 

Cleveland ......cccccc ccc cccee eet 2.85 2.95 2.85 

hicago ....... ipinaa Sveiteieare ees 2.85 2.60 2.85 2.60 

Copper Rivets and Burs sell at the following rate from 

Warehouse: 
——————_- Rivets ——___—_—"__, 
Three c-——— Burs ——N 
June 16, 1916 Months Ago June 16, nea 
Cleveland, List price List price List price 
hicago.., List Nice 10% from list List price 


ZO... 
New York 10-2%% from list 25% from list 10-2%% from list 
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Welding Material (Swedish)—Prices are as follows in 
cents per pound f.o.b. New York: 


Welding Wire Cast-Iron Welding Rods 


44, fs, KH, dee Pueeeeee 10.00 % by 19 in. long....... 22.00 
kG &, Pie u, 10.222 1100 fs by 12 in. long... 1.2! 26.00 
WEES Sie Saree wa Galea oe. 12.50 by 19 in. long....... 20.00 
No. 12 111222000007 wees. 13.50 44 by 21 in. long.. 1.22! 20.00 
ie: No. 14 and %......22 15.00 
O; EB oe ae ... 16.50 Wanadium Wire in Coils or 
No. 20 ..........22220°° 17.50 Sticks 
Special Welding Steel = Y cirirtrrrtnts eee ttt: 
@eeeeeveeevnenn ve eeetee 33.00 ia eseereseeevenwteeeesne e@eeeses#e 14.00 
@-e-eeveve seeetesnpeereeeenanea 30.00 eeeereeetee oer @eeeeeeete 12.00 
ore eee eee eer en sen snene 28.00 ts and larger. ee eeesvs+#e#egse 11.00 


Tin Plates—The following prices are in effect from ware- 
houses at the places named: 


r-New York— -—Cleveland — — Chicago —, 


One ne ne 
June 16, Month June16, Month June 16, Month 
1916 Ago 1916 Ago 1916 Ago 
Coke tin plate, 14x20: 
100 lb. ....... $6.50 $5 
I. C. 107 Ib..... 6.65 5 
Terne plate, 20x28: 


Base Net Coat- 
Wet. Wet. ing 


.00 5.40 4.87 5.60 4.65 
15 +B 5S at Se + Fe +80 


100 lb. 200 8 $10.50 $9.00 $9.10 $8.60 $8.90 $8.30 
IC, 214 10.80 9.30 9.35 8.90 9.25 8:80 
I. X. 270 8 12.80 11.30 11.60 11.10 11.50 13.10 
IC. 218 12 12.00 12.06 10.50 10.10 10.75 10.30 
1c. 221 15 13.00 13.00 10.50 10.90 11.60 11.25 
T..€, 226 20 13.50 13.50 12.50 12.20 12.50 12.20 
Ec, 231 25 14.25 14.25 13.50 13.40 13.75 15.30 
I. C. 236 30 15.50 15.50 14.50 12.40 14.75 15.30 
1. 'C, 241 35 17.00 17.00 15.75 15.60 15.85 16.00 
Ec, 246 40 19.00 19.00 16.75 16.60 .10 16.55 


17 
se price per pound from 
New York Cleveland Chicago 


Seamless Drawn Tubing—The 
warehouse is as follows: 


BrasS .....ccccseeee Suslahetere GS 43.50 46.00 43.00 
SODDGE? Sein iene See pets et ae 48.00 48.00 45.00 
For immediate stock shipment the following quotations 
prevail: 
Cop per—____  ————-Brass———__—__, 
New York New York 
Diam- One ne 
eter, June 16, Year Cleve- Chi- June 16, Year Cleve- Chi- 
n. 1916 Ago land cago 1916 Ago land = cago 
% to 2% 51.50 34.50 48.00 45.00 46.60 31.50 46.00 43.00 
+ re errs 51.50 34.50 48.00 45.00 46.60 31.50 46.00 43.00 
8%... 52.50 35.50 48.00 46.00 47.50 32.50 46.60 44.00 
4 eoeeee 593.50 38.50 51.00 49.00 50.50 35.50 49.00 47.00 
4% ...... 55.50 38.50 51.00 49.00 50.50 35.50 49.00 47.00 
5 aw 57.50 40.50 53.00 51.00 52.50 37.50 61.00 49.00 
6 Seas 58.50 43.50 55.00 52.00 53.50 38.50 53.00 50.00 
7 piace 60.00 43.50 55.00 54.00 55.50 40.50 63.00 62.00 
8 ee 62.50 45.50 59.00 56.00 57.50 42.60 57.00 54.00 


Coke—The following are prices per net ton at ovens, Con- 
nellsville, and cover the past four weeks: 
May 27 June 3 June 10 


Prompt furnace $2.25@2.40 $2.50@2.75 $2.50@2.75 
Prompt foundry 3.50@3.75 3.25@3.50  3.25.@3.50 


June 17 
$2.75 
3.25 @ 3.50 


Cotton Waste—The following prices are in cents per pound: 


New York Cleveland Chicago 
White ....... eecceeeee 11.00@13.00 11.00@14.00 11.00@13.50 
Colored mixed ........ 8.00@10.00 7.60@11.00 8.00@10.50 


Sal Soda sells as follows per 100 lb.: 
New York .........2202- $2.05 Cleveland ..cscccccccese $2.25 
Philadelphia 1.80 Chicago 


eee sseeosneeeeeoenea .90 


Roll Sulphur in 360-lb. bbl. sells as follows per 100 Ib. 
New York.... $2.75 Cleveland.... $2.75 Chicago.... $2.75 


Foundry Clay in Cleveland sells at $3.25 per ton for carload 
lots. 

Cloths (Wiping Towels) in New York sell as fol- 
lower 1exis in., 35c.; 18x20 in., 40c.; 18x22 tn., 48c. In Chicago 
prices are $24 to $28 per 1,000. In Cleveland, per 1,000, 13%x 
13% sell at $29.50 and 13%x2014 at $35. 


Foundry Supplies—In New York, the following quotations 


prevail: a - 
Foundry blacking................ errr e ee ree eee Ac. per Ib. 
Foundry flour (best grade)............. cece cues $4.75 per bbl. 
FPOuUndry TOSIN 6. ccs | Siw eS ae W eee eee hoe Cee es 12c. per lb. 
COTO? OU se see cn Sees aaa 8 hk a warty Bb 6 Bek Ww a a Wa Bia 40c. per, gal. 
COPG WAST iis 6805 5656 eee ee FOG Oe ae Se 11%4c. per lb. 


Linseed Oll—These prices are per gallon: 
-—- New York — gS hevelang co encase —_~ 
r 


Three ee hree 
June 16, Months June 16, Months June 16, Months 
1916 Ago 1916 Ago 1916 Ago 
rrels $0.69 $0.81 $0.73 $0.84 $0.72 $0.81 
ae aaa th a : 19 91 83 .94 13 .86 


Boiled, {t {s le. per gal. higher. 
White and Red Lead, in cents per pound, sell as follows: 


Re c— White—_ 
Dry In Of1 Dry and In Oil 
100-Ib. ke peeeveecsevvenvneeeeeren 10.50 11.00 10.50 
25- and 5O-lb. kegs....2+252-- 10.75 11.25 Ae 
126 eID. KOR sei et San aw es eae 1.00 11.50 F 
l- to 5-lb. canS........-..+.-. 12.50 12.50 12.50 
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New and Enlarged Shops 


If you are in need of machinery or supplies, the first thing to do is to consult the Buying 
Section. If you cannot find just what you want, send us particulars, and we will be 
glad to publish ft free of cost, thus putting you in touch with reliable manufacturers. 


METAL WORKING 


NEW ENGLAND STATES 


Corrigan Bros. plans to construct a machine shop at Milli- 
nocket, Maine. ee 1 r 
Bids will soon be received by Bureau oO upplies an 
Accounts, Navy Dept., Washington, D. C., for furn shing and 
delivering under Schedule 9807 at Navy Yard, Portsmouth, 
N. H., one %-in. sensitive drill, one 6-8 indle drill press, 2 

buffing lathes and one 21-in. upright drill press. 

Plans are being prepared for the reconstruction of the 
plant of the Patch Srenu acturing Co., manufacturer of shrap- 
ne], at Rutland, Vt. Per es 

Plans are bein repared by E. C. and G. C. Gardner, 
Lyman 8t., Boston, Pop for the construction of a 1-story 
garage for A. A. Geisel, 293 Bridge 8t., Boston. Estimated 
cost, $20,000. 

Bids will be received by Bureau of Supplies and Accounts, 
Navy Dept., Wishington, D. C., until June 27, for furnishing 
and delivering under Schedule 9788 at Navy Yard, Boston, 
Mass., one 2,000,000-lb. chain testing machine. 


Bids will soon be received for the construction of an ad- 
dition to the plant of Gilbert & Barker Co., manufacturer of 
lumbers supplies, at Springfield, Mass. Estimated cost, 
300,000. ts 
Plans are being prepared by Miner & Kalman, Arch., 43 
Tremont 8St., Boston, Mass., for the construction of a gerene 
at Waltham, Mass. for the West End Garage Co. Esti- 
mated cost, $30,000. 
Bide are being received for the construction of a 1-story 
arage for David Shapiro, 122 Green St. Worcester, Mass. 
Estimated cost, $20,000. Noted June 1. 


Bids will be received until June 27 by the Bureau of a 

lies and Accounts, ke Department, Washington, D. C., 
or two %- to 1%-in. full automatics, 1 portable floor crane 
and hoist, 2 sensitive assembly drills, 2 ball-bearing bench 
turret drills, one 20- to 23-in. sliding head drill turret 
drills with 10 spindles, 1 oil extractor, 1 hole chuck grinder 
1 universal cutter and tool grinder, 1 drill grinder, 1 tool 
grinder, eight 7-in. swing bench lathes, 18 engine lathes, 10 
turret lathes, 1 machine for auing, sawing and lapping, 1 
surface grinding machine, 1 polishing or buffing machine, 1 
vertical riveting machine, 2 universal grinding machines, 14 
milling machines, 6 polishing and finishing machines, two 2- 
spindle profiling machines, 8 screw machines, 2 horizontal 
tapping machines, 2 turret machines, 1 inclinable open back 
power press, 1 hand screw press, 7 sensitive drill presses, 6 
straightening shaft presses, 1 double automatic saw sharp- 
ener and 1 semiautomatic screw slotter under Schedule 9740 
for Newport, R. I 


The American Emery Wheel Works plan to construct a 
8-story addition to its plant at Providence, R. I. 


The Bead Chain Co. plans to construct a 2-story, 60x100-ft. 
factory at State and Mountain Grove St., Bridgeport, Conn. 


The contract has been awarded for the construction of a 
plant on Barnum Ave., Bridgeport, Conn., for the Remington 
Arms-Union Metallic Cartridge Co. Noted Jan. 6. 


The contract has been awarded for the construction of an 
addition to the plant of the Wallace Barnes Co., manufacturer 
of springs, at Bristol, Conn. 


The Philbrick-Booth Foundry Co., 26 State St., Hartford, 
Conn., has awarded the contract for the construction of a 
foundry on Homestead Ave., Hartford. 


Bids are being received for the construction of a 1-story, 
98x170-ft. factory at Waterbury, Conn., for the Metal Spec- 
falty Co. Noted June 8. 


MIDDLE ATLANTIC STATES 


The Buffalo & Lake Erie Traction Co., Buffalo, N. Y., has 
awarded the contract for the construction of car shops at 
Lackawanna. 


' The Atlantic Smelting and Refining Co., 749 Hicks St., New 
York, N. Y. Borough of Brooklyn) will build a 2-story ad- 
dition to its plan Willlam J. Conway, 400 Union St., 
Brooklyn, is Arch. 


The Chevrolet Motor Co., 816 llth Ave., New York, N. Y. 
(Borough of Manhattan), plans to construct a 6-story, 200x 
200-f*. automobile factory. 


Bids will soon be received by Bureau of Supplies and Ac- 
counts, Navy Dept.. Washington, D. C., for furnishing and de- 
livering at Navy Yard, New York, under Schedule 9779 forty 
elehe -in. portable electric drills and 12 electric bench 
grinders. 


Bids will be received bv Bureau of Supplies and Accounts, 
ey Der te Weshine ton. A C. ian June Pete a Seenishing 
an elivering under Schedule , one e rea - 
chine, at Navy Yard, New York, N. Y. ye ne eee 


Plans are being prepared by M. L. Loney, Arch., 447 West 
14th St., New York, N. Y. (Borough of ponetian): for the 
construction of a 6-story factory for the American Can Co. at 
Brooklyn, N. Y. 


cost, $25 C00. 


The Ludlum Steel Co., Waterviiet, N. Y., has awarded the 
crutrect for the construction of a 1-story rolling mill. Noted 
ar. 


Plans are being considered by the Ulster Iron Works, 
Dover, N. J., for the construction of an addition to its plant. 
John Mulligan is Vice-Pres. 


Burack Bros., New York, N. Y., manufacturer of jewelry 
plans to establish a manufacturing plant on Beecher St., New- 
ar . e es 


‘W. H. Connolly Co., Newark, N. J., will construct a com- 
mercial garage on 12th Ave. 


The Foster Engineering Co., Newark, N. J.. manufacturer 
of valve specialties, will construct 1-story addition to its 
Plant on onroe 8t. 


The J. E. Mergott Co., Newark, N. J., manufacturer of 
pocket book frames, has awarded the contract for the con- 
struction of a 8-story addition to its plant. L. F. Mergott, 316 
Jeliff Ave., is Pres. 


Plans are being prepared by William F. Lehman, Arch., 
for the construction of a commercial garage on Mt. Pleasant 
Ave., Newark, N. J., for Clarence Miller. 


The Paige-Detroit Motor Car Co., Newark, N. J., will es- 
tablish a garage and service station on Halsey St. 


Louls Sacks, Newark, N. J., operating a A on Ham- 
burg Pl., has had plans prepared for a 1-story addition. 


The Splitdorf Electric Co., Newark, N. J., manufacturer of 
auto ignition ap arae Pons to construct a 4-story concrete 
addition to its plant on High St. 


The Simplex Automobile Co., New Brunswick, N. J., manu- 
facturer of automobiles, is enlarging its plant. 


W. R. Phillips & Son is constructing a plant for the man- 
cure A on frames for conservatories at Stillwater near 


The American Motor Co., Plainfield, N. J., has awarded 
the contract for the construction of a plant to cost, $100,000. 


The United States Metals Refining Co., Rosevelt, N. J. 
aout seco bb oo office), will enlarge its plant. Estimated 


The Lebanon Valley Iron and Steel Co., Lebanon, Penn., 
plans to construct a new mill at its plant at Hebron, Penn. 
cae post office). Estimated cost, $50,000. J. C. Brown, 


Bids will be received until June 20 by Bureau of Sup- 
lies and Accounts, Navy Department, Washington, dD. C., 
or 3 pipe threading and cutting off machines under Sched- - 
ule 9,750 for Philadelphia, Penn 


The National Umbrella Frame Co., Philadelphia, Penn., will 
build an addition to its plant on 30th St. rece ; 


The Shoop Bronze Co., Tarentum, Penn., will construct a 
at Pass the manufacture of bronze goods. Estimated cost, 


Taylor & Wingert, manufacturer of metal stampings, 
peace to construct a plant at Hagerstown, Md., to cost, $100,- 


SOUTHERN STATES 


Bids will soon be received by Bureau of Supplies and Ac- 
counts, Navy Dept., Washington, D. C., for furnishing and 
delivering at Navy Yard, Norfolk, Va., under Schedule 9,782, 
16 valve reseating machines. 


Bids will soon be received by Bureau of Supplies and Ac- 
counts, Navy Dept., Washington, D. C., for furnishing and de- 
livering under Schedule 9,800 at Navy Yard, Charleston, S. C., 
1 core drill and accessories, 


Bids will soon be received by Bureau of SuppHes and Ac- 
counts, Navy Dept., Washington, D. C., for furnishing and 
delivering under Schedule 9,801 at Navy Yard, Charleston, S. 
C., one 4-in. radial drilling machine. 


MIDDLE WEST 


The Akron Machine and Repair Factory, 
plans to construct a factory at Barberton, Ohi 


eegn Bucyrus Steel Co., Bucyrus, Ohio, is enlarging its 


The contract has been awarded for the constructiun of a 
plant for the American Sheet and Tin Plate Co., Canton, Ohio, 
manufacturer of hardware. 


The Triumph Manufacturing Co., Cincinnati, Ohio, manu- 
facturer of mixing machinery, plans to remodel its plant. 


The American Steel and Wire Co., Western Reserve Bldg.. 
Cleveland, Ohio, manufacturer of machinery, etc., ig having 
plans prepared for a 1-story, 100x125-ft. addition to its plant 
on Aetna Rd. Estimated cost, $32,000. 


Plans are being prepare’ by W. J. Carter, Arch., 1423 Tl- 
luminating Bldg., Cleveland, Ohio, for the construction of a 
factory for the American Stove Co. Cleveland. Estimated 
D. E. Dangler, 5017 Perkins Ave. Noted Mar. 2- 


Akron, Ohio, 
oO. 


June 22, 1916 


The Cleveland City Forge and Iron Co., Cleveland, Ohio, 
plans to construct a 7 etory addition to its plant. R. A. 
erman, Lakeside Ave. and East 45th St., Pres. 


eyane aacraren Jhon works Co., pied East opth isa Cleveland, 
oO, plans onatruct a new factory a rbana Rd. 
Nickel Plate R.R. Estimated cost, $15,000. ee i 


Preliminary ‘pene prepared by Mead & Hamilton, Arch., 
1002 Garfield Bldg., Cleveland, Ohlo, for the construction of a 
garage for William H. Taylor Son & Co., 680 Euclid Ave. 


The Ford Motor Co., Detroit, Mich., plans to construct an 
assembling plant at Columbus, Ohio. 


The Ohio Malleable Iron Co., Columbus, Ohlo, is building an 
addition to its plant. Estimated cost, $60,000. 


Plans are being prepared for an addition to the plant of 
the Deflance Screw achine Products Co., Defiance, Ohio, 
manufacturer of machinery, etc. 


Renick & Rice, indley, Ohio, 
and concrete garage at 124 East 
cost, $11,000. 

The Fremont Stove Co. is constructing an addition to its 
plant at Fremont, Ohio. 


The Wasser & Zimmer Job Machine Works, Marion, Ohio, 
plans to establish a machine repair shop on South Main St. 


The Willys-Overland Co. contemplates constructing an 
assembling plant at Toledo, Ohio. 


Bids are being received by the Packard Electric Co., War- 
ren, Ohio, manufacturer of machinery, for the construction 
of a 3-story, 64x140-ft. factory. Estimated cost, $75,000. J. 
W. Packard is Pres. Noted June 15. 


The Briar Hill Steel Co., Youngstown, Ohio, plans to con- 
struct a benzol plant. 

The Youngstown Sheet and Tube Co., Youn 
contemplates an expenditure of $100,000 for 
blast furnaces at Hubbard, Ohio. 

The Dockray Brass and Iron Co., Zanesville, Ohio, has 
awarded the contract for the construction of a 2-story addi- 
tion to its plant. Noted June 165. 


A factory is being constructed in Else Gundo, Calif., by 
the Lambert Manufacturing Co., Anderson, Ind., to be used 
for the manufacture of tractors. 


The Lavellet Foundry Co., Anderson, Ind., is constructing 
an addition to ita plant. 


The Indiana Brass Works has awarded the contract for 
the construction of a 43x105-ft. melting room at Frankfort, 
Ind., and is in the market for equipment. 


The contract has been awarded for the construction of an 
addition to the plant of the Oakes Co., Roosevelt Ave. and 
Wheeler St., Indianapolis, Ind., manufacturer of steel parts for 
automobiles. Estimated cost, $25,000. Noted Feb. 24. 


The Studebaker Corporation, Brush and Piquette St., De- 
troit, Mich. manufacturer of automobiles, plans to construct 
a plant at Lafayette, Ind. 


The contract has been awarded for the construction of a 
l-story, 50x200-ft. foundry for the Laporte Furnace and 
Foundry Co., Laporte, Ind.’ Estimated cost, $8,000. 


The Studebaker Corporation, Brush and Piquette St., De- 
troit, Mich., manufacturer of automobiles, plans to construct 
a plant at South Bend, Ind. 


The Detroit Stove Works, Detroit, Mich., has awarded 
the contract for the construction of a factory at 1320-80 East 
Jefferson St. Estimated cost, $25,000. 


The Grant Iron and Metal Co. plans to construct a plant 
at Detroit, Mich. 


The Motor Products Corporation, 762 Woodward Ave., De- 
troit, Mich., manufacturer of motor cycles, etc., plans to con- 
struct a plant. 


The Standard Fuel Appliance Co., 1267 Beaufair Ave. 
Detroit, Mich., manufacturer of furnaces for treating, hard- 
ening and carbonizing steel, is enlarging its plant. 


The Studebaker Corporation, Brush and Piquette St., De- 
troit, Mich., manufacturer of automobiles, plans to construct 
& plant at Muncie, Ind. 


The plant of Johnson Bros. Boiler works, Grand Haven, 
oan eeconaly. destroyed by fire with a toes of $50,000, will 
@ rebullt. 


The American Safety Lock Co. plans to construct a plant 
at Grand Rapids, Mich. 


The contract has been awarded for the construction of a 
factory at Muskegon, Mich., for the L. O. Gordon Manufactur- 
ing Co., manufacturer of cam-shafts and other motor special- 
ties. Estimated cost, $15,000. Noted May 25 and June 1. 


The Illinois Specialt enh tactuene Co., Bloomington, 
Ill., recently incorporated, plan to establish a factory for the 
manufacture of a patented banana ripener. A. L. Franke- 
berger, Bloomington, is interested. 


Joseph M. Fitzgerald, Daniel J. Cahill and Frank M. pals aC 
Chicago, Ill, have purchased a site on Emerald Ave. on which 
they plan to construct a garage. 


The contract has been awarded for the construction of a 
7-story factory at Franklin and Superior St., Chicago, II, 
to be occupied by the Lawrence Manutectunne Co., manu- 
facturer of machinery, etc. Estimated cost, $60,000. 


lans to construct a brick 
ain Cross St. Estimated 


stown, Ohio, 
mproving its 


The ‘Sasgen Derrick Co., 3101 Grand Ave. Chicago, Il. 
Sao opiia an addition to its machine shop. Estimated cost, 


The contract has been awarded for the construction of a 
arage for John K. Shortall, 1664 Prairie Ave., Chicago, I]. 
stimated cost, $15,000. : 


Plans are being prepared for additions to the 
the American Carbon and Battery Co., Rock Rd., 
Louis, Ill, manufacturer of electrical supplies. 


lant of 
ast St. 
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The Joseph F. Wangler Boller and Sheet Iron Works, St. 
Louis, Mo., plans to establish a factory at Litchfield, 111. 


The Illinois Steel Co., Chicago, Ill, will construct an addi- 
tion to its plant at South Chicago. Estimated cost, $20,000. 


tUEn Agner, of the Raymond C. Agner Co., Burlington, 
Wis., has purchased a site on Geneva t. on which he plans 
to construct a 2-story, 60x150-ft. garage. 


Wallace Montague, La Crosse, Wis., plans to construct a. 
2-story garage to be leased by the Overland Motor Car Co. 
Estimated cost, $50,000. 


The Wisconsin Welding and Cuttin 
addition to its plant at 315 4th 


A. Pattison, Mondovi, Wis., plans to construct a 1-story, 
40x132-ft. garage and repair shop. 


Plans are being prepared by Sindahl & Matheson, Arch., 
Neenah, Wis., for the construction of a public garage for 
Julius Denhardt. Estimated cost, $10,000. 


The contract has been awarded for the construction of a 
l-story, 65x250-ft. factory for the Perfe Radiator Co., 15th 
St., Racine, Wis. Estimated cost, $12,000. Noted May 26. 

The Milwaukee Stamping Co., 64th and Pullen Ave., West 
Allis, Wis., manufacturer of hardware specialties, plans to 
Sah a 72x122-ft. addition to its plant. Estimated cost,. 


Co. is constructing an 
St., ilwaukee, Wis. 


WEST OF THE MISSISSIPPI 


The contract has been awarded for the construction of a 
garage for Leonard Everitt, 810 2nd Ave, Council Bluffs, 
owa. 

Bids have been received for the construction of a 1-story 
machine shop and garage at Davenport, Iowa, for the Lee 
Broom and Duster. Co. stimated cost, $10,000. 

Plans are pelne: prepared for the construction of a 2- 
story factory at arshalltown, Iow for Fisher Governor 
Co., manufacturer of steam pumps an machinery. 

The Western Crucible Steel Castings Co. plans to con- 
struct additions to its plant on 29th St. between Grand and 
Pleasant Ave., Minneapolis, Minn. Estimated cost, $50,000. 

The contract has been awarded for the construction of a 
2-story garage at 3814 Farnum St., Omaha, Neb., for Thore- 
vald Bronderslav. Estimated cost, $30,000. Noted May 11. 


The American Water Heater Co. recently incorporated, 
plans to equip a factory for the manufacture of water heat- 
ers at St. uis, Mo. 


The C. Heinz Stove Co. plans to install new equipment at 
its factory at St. Louis, Mo. 


The Republic Motor Truck Co., recently incorporated, plans 
to equip a machine shop and garage at St. Louis, Mo. 


Bids have been received for the construction of a plant at 
Valley Park, Mo., for the Barks & Barstow Manufacturin 
Co., mapuracturer of steel roofing and specialties. Note 
June 


The Texas Iron and Metal Co. plans to construct a foun- 
dry at Dallas, Tex. Estimated cost, $15,000. 


H. W. Hartsaw and associates, Bristow, Okla., have organ- 
ized a company to construct a factory at Bristow for the man- 
ufacture of a patented lightning arrester. 


L. Conway has been granted a permit for the construc- 
tion of a catacs at 617 South Main St., Tulsa, Okla. 


WESTERN STATES 


The contract has been awarded for the construction of a 
2-story reinforced-concrete garage at Seattle, Wash., for the 


Winton Motor Car Co. Estimated cost, $65,000. Noted June 165. 

. Thorsen plans to construct a 2-story garage at 
Wanhing ton and Townedate St., Portland, Ore. stimated 
cost, $25,000. 


ill be received until July 11 by Bureau of Supplies 
aaa MecOauen Navy Department, Washington, D. C., for 1 
set of large plate bending rolls under Schedule 9752 for Mare 
Island, Calif. 

luminum Products Co., La Grande, IIl., has awarded 
bieeeicraee for the construction of a factory at 2nd Ave. and 
East 11th St., Oakland, Calif. Noted May 265. 

tract has been awarded for the construction of a. 

eee at Oakland, Calif., for A. Stark. Estimated cost, $20,- 
000. 


= aie rdner, 22 California Ave., Santa Monica, 
jane i saneecuct a gwarage and machine shop on Ocean 
Banta Monica. Estimated cost, $10,000. 


CANADA 


ong-Whitworth of Canada, Ltd., plans to construct 
an naition: to its plant at Longueuil, Que., for the manu- 
facture of steel tires for locomotives and passenger rolling 
stock. Estimated cost, $750,000. M. J. Butler is Mgr. 


infon Sheet Metal Co. !s constructing additions to 
its Slenton Burlington St., Hamilton, Ont. Noted May 11. 


een advised that the Renfrew Electric Manu- 
saatcinn Co. Lia: Renfrew, Ont., is in the market for zoggle 
and drawing presses. Noted June 8 


orts state that the Canadian Sprayer Co. plans to 
scuatract a factor at Trenton, Ont., for the manufacture of 


sprayers and gasoline engines. 


GENERAL MANUFACTURING 


NEW ENGLAND STATES 


et Knitting Mill has awarded the contract for the’ 
bene ctione of a a MOLY, 75x260-ft. addition to its mill at 


Clinton, Maine. 


Calif., 
Ave., 
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Burrill & Clark is constructing an addition to its weave 
shed at Corinna, Maine, and is in the market for machinery. 


Plans are being prepared for the construction of an addi- 
tion to the plant of the Home Scale Co. at Rutland, Vt. 

Bids are being received for the construction of a 4-story, 
65x322-ft. factory for the Boston Woven Hose and Rubber 
Co., Cambridge, Mass. ; 


Fire, June 7, destroyed the plant of the Kress Carriage Co. 
at Lawrence, Mass. 


Fire, June 11, damaged the paper plant of T. E. Chase & 
Son Co. on Howe St., Lowell, Mass. Loss, $8,000. 


The Kinney Worsted Yarn Co., recently incorporated, plans 
to construct a factory at Pittsfield, Mass. 


Plans are being prepared by Cutting, Carleton & Cutting, 
Arch., 44 Front St., Worcester, Mass., for the construction ofa 
4-story addition to the factory of the Graton & Knight Man- 
ufacturing Co., 344 Franklin St., Worcester, manufacturer of 
boots and shoes. 


The International Braid Co. 
factory at its Elmwood mills at 
idence, R. I. 


-The contract has been awarded for the construction of a 
4-story, 60x150-ft. mill at Norwich, Conn., for the Winchester 
Woolen Co. Estimated cost, $75,000. Noted June 8. 


The contract has been awarded for the construction of a 
83x163-ft. mill at Thomasville, Conn., for the Winchester 
wy cols Co. Estimated cost, $50,000. Noted Apr. 20 and 

ay ; 


lans to construct a 4-story 
aboll and Mawney St., Prov- 


MIDDLE ATLANTIC STATES 


The contract has been awarded for the construction of a 
8-story factory for the Chautauqua Worsted Mills, Falconer, 
N. Y. Estimated cost, $45,000. 


The contract has been awarded for the construction of a 
mill at West 2nd and Schuyler St., Oswego, N. Y., for the 
Hayes Knitting Co. Estimated cost, $50,000. Noted Feb. 17. 


Bids are being received by the Utica Spinning Co., Utica, 

N. Y., for the construction of a 3-story, 50x100-ft. spinning 

pull. Estimated cost, $25,000. R. Hatfield, Whitesboro St., is 
res. 


The Aronsohn Bloom Silk Mills, Bayonne, N. J., plans to 
conesEuet a new addition to its plant at the foot of West 23rd 


The B. F. Boyer Co., Camden, N. J., manufacturer of 
worsted yarns, will construct a new addition to its plant and 
improve and enlarge its present plant. 


The Magnetic Pigment Co., manufacturer of coloring mat- 
ter, Camden, N. J., will construct an addition to its plant. 


Plans are pelng prepared for a etry addition to the 
plant of the Stumpf Leather Co., Harrison, N. J. 


The American Hair Felt Co., Newark, N. J., has awarded 
the contract for the construction of a new plant on Lock- 
wood St. Estimated cost, $50,000. 


The Beckton Chemical Co., Newark, N. J., will construct a 
1-story addition to its plant on Vanderpool St. 


The Consolidated Color and Chemical Co., Brown St., New- 
ark, N. J., will construct an addition to its plant to be used as 
a chemical laboratory. 


BE. Kaufman & Co., Newark, N. J., manufacturer of travel- 
ing bags, will construct a new factory on Murray St. 


The Empire Rubber Co., Trenton, N. J., manufacturer of 
automobile tires and mechanical rubber goods, will build a 
2-story addition to its plant on North Clinton Ave. 


The American Bronze Powder Manufacturing Co., Veron 
N. J., will build an addition to its plant on Grove St. = 


; pane are peine Departed Aor : ee ee oe at Coving- 
on, enn., for e es rginia Pu an aper Co., 
5th Ave., New York, N. Y. iz 2 sca Rc 


The Rosell Silk Mill Co., Hazleton, Penn., will construct a 
large addition to its plant on McKinley Ave. 


Fire recently damaged the factory of the William Wols- 
tencroft Felt Manufacturing Co. Mulberry and Bridge St., 
Frankford, Philadelphia, Penn. Loss, $10,000. 


J. D. Arthur and A. Donald, Philadelphia, Penn., have pur- 
chased a site at Monmouth, Janney and Weikel St. on which 


ney plant to construct a factory for the manufacture of 
shoes. 


SOUTHERN STATES 


The Charles Boldt Glass Co., Huntington, W. Va., plans to 
construct an addition to its plant in est Hamilton. Esti- 
mated cost, $7,500. 


The Reaugh Chemical Co., Wheeling, W. Va., recently in- 
corporated with $250,000 capital stock, plans to equi 
for the manufacture of chemical dyes. " aes piene 


The G. H. Y. Hosiery Co., Concord, N. C., recently in- 
corporated with_ $100,000 capital stock, plans to construct a 
hosiery mill at Concord. A. J. York is interested. 


The Magnet Knitting Mills, Clinton, Tenn., has awarded 
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The Tennessee Mills, Knoxville, Tenn., recently incorpor- 
ated with $100,000 capital stock, plans to construct a factory 
for the manufacture of knit underwear. Estimated cost, $30,- 
000. L. D. Tyson, Pres. 


The contract has been awarded for the construction of a 
plant for the Buckeye Cotton Oil Co., Memphis, Tenn. Esti- 
mated cost, $100,000. Noted June 15. 


MIDDLE WEST 


The Punctureless Auto Tire Co., Akron, Ohio, plans to con- 
struct a factory at Barberton, Ohio. 


The Federal Foundry Supply Co., 2639 East 79th St., 
Cleveland, Ohio, manufacturer of foundry flour, etc., plans to 
Pe hae a 2-story addition to its plant. Estimated cost, 

,000. 


The Fitzsimons Co., Youngstown, 
shafting, plans to construct a factory on Wilson Ave. 
mated cost, $5,760. 


The Armour Packing Co., Indianapolis, Ind., plans to re- 
eo its plant at Ray and Cody Ave. Estimated cost, 


The contract has been awarded for the construction of a 
1-story chemical building for the Eli Lilly Co., Indianapolis, 
Ind., manufacturer of chemicals. C. J. Lynn, 224 East Mc- 
Carty St., Secy. 


The Solvay Process Co., manufacturer of chemicals, Jef- 
ferson Ave., Detroit, Mich., plans to construct an addition to 
its plant. Estimated cost, 336,000. 


Fire recently destroyed a portion of the plant of the Val- 
ley City Chair Co., Grand Rapids, Mich. Loss, $150,000. 


Oliver M. Burton Co., 2024 South Racine Ave., Chicago, IIl., 
ne ye construct a factory for the manufacture of cotton 
e ats. 


The Dixie Cotton Felt Mattress Co., 2024 South Ravine 
Ave., Chicago, Ill, plans to construct a factory. 


The Great Western Smelting and Refining Co., Chicago, 
Tll., will construct a 1l-story foundry at 600-28 41st St. Esti- 
mated cost, $50,000. 


The Haysen Manufacturing Co., 13th St. and St. Clair Ave., 
Sheboygan, Wis., plans to construct a plant for the manu- 
facture of breat wrappers. 


We have been jnformed that the West Bend Woolen Mills, 
West Bend, Wis., will be in the market for looms, spindles 
and gages for the new additions which it plans to construct 
to its factory. Address John Geib, West Bend. Noted Mar. 
23 and June 1 


Ohio, manufacturer of 
Esti- 


WEST OF THE MISSISSIPPI 


The Studebaker Automobile Corporation, Brush and Pi- 
quette St. Detroit, Mich., plans to construct a plant at St. 
Paul, Minn., for the manufacture of tires. 


The Kaut-Reith Shoe Co. plans to construct an addition to 
its plant at Carthage, Mo. 


The Allen Mop Co., recently incorporated, plans to equip a 
factory at Kansas City, Mo., for the manufacture of mops. 

The National Security Envelope Co. plans to build factory 
at Kansas City. 


Fire, June 1 destroyed the plant of the Seymour Compress 
and Ice Co. at Seymour, Tex. Loss, $60,000. 


The Tulsa Packing Co. plans to construct a cold-storage 
plant at Tulsa, Okla. Estimated cost, $65,000. 


The Peoples Gin Co. plans to construct a cotton gin at 
Bristol, Colo. Estimated cost, $8,000. 


WESTERN STATES 


The Altoona Packing Co. has purchased a site at Astoria, 
Ore., and plans to construct a cold storage plant. 


The Portland Woolen Co. has been granted a permit for the 
construction of a 2-story addition to Tts factory at St. Johns, 
Ore. Estimated cost, $6,500. 


‘The Fresno Fruit Growers plan to construct a packing 
pours at Tulare and 2nd St., Fresno, Calif. Estimated cost, 


The Benchley Fruit Co. plans to rebuild its plant at Ful- 
lerton, Calif... which was recently destroyed by fire with a 
loss of $35,000. William Benchley is Mer. 


Gilbert F. Stevenson plans to construct a 100x100-ft. ad- 
dition to its packing plant at Woodlake, Calif. 


CANADA 


The Royal Paper Box Co. plans to construct a factory at 
Brantford, Ont. stimated cost, $12,000. 


The Colonial ete Co. plans to construct a factory at 
Elmira, Ont., and install machinery. Estimated cost, $25,000. 


thé contract for the construction of a 2-story factory. Estl- The citizens of Simcoe, Ont., voted to lo the Unique Shoe 
mated cost, $100,000. Noted Apr. 27. Co. $20,000 for the construction of a factory. 7 
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Mono-Rail Trolley Hois 


Load carried from one point to any other 
by transfer bridge and I-beam tracks 


GION NILES HOIST 


ORDER NO a 


variety of ways; spur tracks can be run out at intervals over the gallery floor; a track 

may be curved around to run lengthwise of the gallery floor; tracks may be run off to the 
various buildings of an extensive plant; tracks may be run either across or lengthwise of railway 
sidings, for the unloading of cars. The cage for the operator is attached to the trolley so that 
he is always with the load. 


lean single I-beam track on which the trolley runs can be arranged in an almost endless 


Write for our 90-page Catalog ‘‘Niles Electric Traveling Cranes’’ showing various uses tc 
which the above trolley is being applied. 


e 
Niles-Bement-Pond Co ALL Broadway, New York City 
pa _— e e 

°9 25 Victoria St., London, S. W. 
SALES OFFICES AND AGENCIES— Boston: 93-95 Oliver St. Philadelphia: 405 N. 21st St. Pittsburgh: Frick Bldg. Cleveland, O.: The Niles Tool 
Works Co., 730 Superior Ave. Hamilton, O.: The Niles Tool Works Co. Cincinnati: The Niles Tool Works Co., 336 W. Fourth St. Detroit: Kerr Ma- 
chinery Bldg. Chicago: W. Washington Blvd. and N. Jefferson St. St. Louis: 516 N. Third St. Birmingham, Ala.: 2015 First Ave. San Francisco: 16 
to IS Fremont St. For Colorado, Utah, Yyoming and New Mexico: Hendrie & Bolthoff Manufacturing & Supply Co., Denver. For Seattle, Wash.: Halladie 
Machinery Co. For Canada: The John Bertram & Sons Co., Ltd., Dundas, Montreal, Winnipeg, Vancouver. Japan: The F. W. Horne Co., 6 Takiyamae 


cho, Kyo-bashi-ku, Tokio. Italy: Ing. Ercole Vaghi, Milan. France: Glaenzer & Perreaud, 1S Faubourg du Temple, Paris. Russia: 8.G. Martin & Co., Ltd., 
Petrograd and Moscow. Holland: R. 3S. Stokvis & Zonen, Ltd., Rotterdam. Brazil: Comptoir-Technique Bresilien, P. O. Box 802, Rio de Janciro. 


American Machinist 


L. P. ALFORD, Editor 


Published Weekly by HILL PUBLISHING COMPANY 
Tenth Avenue at Thirty-sixth Street, New York, N. Y. 
ARTHUR J.PALDWIN CHESTER W. DISBLE Oe ee ceeaN 


Correspondence on mechanical subjects solicited and paid for. Name and address 
must always be given—not necessarily for publication. Subscribers can have 
oe, address changed at will. Give old and new addresses. Subscription price 
NG “$4 per year, postage prepaid, to any postoffice in United States, United 
*\-\% States possessions and Mexico; $5.50 to Canada; §7 in all foreign 
e\$ countries except Europe and British possessions in Eastern Hemisphere. 
BH Hill Publishing Co., Ltd., 6 Bouverte St., London, E. C° will serve all 
eg subscriptions for English Edition for Europe and British possessions in 
-<~ astern Hemisphere. Price 80 shillings for England: for all other 


Hl 
corel 4 Vice- ans at 
>) countries in Eastern Hemisphere $5 ehillincs. 
Chicago, Monadnock Bkig. Cable Address, ‘‘MACHINIST, N. Y." - Entered at New York Postoffice as mai) matter of the second class. = 
“orvnnarmmenenesonucennencouarneuncquaroqnnennegqnarsnvssomvnneuvusoouscocvessrequataessesntasatiqatecneevuecneoenttasttesesreentvenasnsonssonseeeeseninnesensennsvaceansuuscnsancievaststccasconssnscuessentesussinanousneersonseenesenencesnetasencoateasneae tig 
VOLUME 44 JUNE 29, 1916 NUMBER 26 


Gamsranteeemneeemnenmnsaennevemeneennpenmemmanamnnaeniacrsenpea seneatncen iseneanas tassentoens SAnSOtOOT OID WINES OG SOLATUN A OSANN DSOLINGIGA 1D) 11408 b2008801 


CONTENTS 


WITH PRINCIPAL ARTICLES SUMMARIZED 


SPECIAL SHOP METHODS USED IN MAKING MULTI- 
GRAPHS 1:01 
By Fred H. Colvin 


In the manufacture of the compact form of printing 
device known as the Multigraph extensive use is made 
of special milling and drilling methods. Some unusual 
testing fixtures are employed and are of a nature to 
suggest application to other classes of work. 
AMERICAN MACHINIST, Vol. 44 


THE APPLICANT'S DIFFICULTY 1107 
By R. Fleming 


The most common and conspicuous errors of commis- 

sion and omission in letters of application for engi- 

neering positions are summarized in this article. 
AMERICAN MACHINIST, Vol. 44 


FROM A SMALL-SHOP NOTEBOOK 1108 
By John H. Van Deventer 


A variety of useful shop kinks graphically shown in 
two pages arranged for convenient filing. 
AMERICAN MACHINIST, Vol. 44 


JIG FOR LAPPING SPECIAL PRECISION GAGES 1110 
By E. V. Allen AMERICAN MACHINIST, Vol. 44 


TOOL FOR MARKING KEYWAYS IN RATCHET 
WH -ELS 1110 
By Thomas Underwood 
AMERICAN MACHINIST, Vol. 44 


IMPROVEMENT OF THE LUBRICATING SYSTEM 
INCREASES PRODUCTION ati. 
By Ethan Viall 


A comprehensive lubricating system for the shop not 
only improves the appearance and eliminates waste 
of lubricating compounds, but when handled correctly 
increases ge ciluetion. The system adopted by a loirge 
nut-manufacturing plant is described in this article, 
and the various results are summarized 

AMERICAN MACHINIST, Vol. 44 


CAM-MILLING FIXTURE 1113 
AMERICAN MACHINIST, Vol. 44 


CUTTING A CIRCULAR RACK ON THE MILLER 1113 
By J. Limbrunner AMERICAN MACHINIST, Vol. 44 


PUNCHES AND DIES FOR MAKING AN EMBOSSE! 
BALL 1114 
By Robert Mawson 


The design of punches and dies for producing an orna- 

mental ball and the production of the various opera- 

tions are given in the form of two data pages. 
AMERICAN MACHINIST, Vol. 44 


CLOSE INDEXING FOR GAGE WORK 1116 
AMERICAN MACHINIST, Vol. 44 


STATION-TYPE OPENING AND CLOSING DRILL JIG 1116 
By John J. Eyre AMERICAN MACHINIST, Vol. 44 


TAPER BORING ARRANGEMENT FOR MAKING DIES 1116 
By E. B. Barker AMERICAN MACHINIST, Vol. 44 


EDITORIALS 1137 
SHOP EQUIPMENT NEWS 1139 
NEW AND ENLARGED SHOPS 77 


ADVERTISING INDEX 


ROLL PRESSURES IN COLD-ROLLING STEEL 1117 
By William K. Shepard and George C. Gerner. 


An investigation into the pressures required to cold- 
1oll both annealed hot-rolled steel and unannealed steel 
partly cold-rolled. Charts and tables give the results 
for different thicknesses and percentages of reduction. 

AMERICAN MACHINIST, Vol. 44 


PUNCH-PRESS ACCIDENTS 1120 
By W. Alton AMERICAN MACHINIST, Vol. 44 


THE MANUFACTURER’S INTEREST IN VOCATIONA~ 
EDUCATION 1121 
By Max B. Robinson 


Machinery builders are vitally concerned in the futu-e 
of vocational education and probably more than any 
others appreciate that the old system of apprentice- 
ship has passed. While vocational training is the only 
practical substitute thus far offered, the manufac- 
turers at large have shown but little interest. In this 
article a plea designed to stimulate such interest is 
made, and the present Federal bills to aid vocational 
truining are analyzed. 

AMERICAN MACHINIST, Vol. 44 


VARIATION OF COST WITH VOLUME OF WORK 1123 
By Dexter S. Kimball 


- The rise and fall of costs with the volume of business, 
as affected by expense or burden, is a consideration in 
shop cost accounting that is not eenetally understood. 
In this article the shoot of the influence of the volume 
of work on costs is explained, and how it works out in 
practice is illustrated. 

AMERICAN MACHINIST, Vol. 44 


SHOP TRANSPORTATION 1124 
By Gustave Remacle AMERICAN MACHINIST, Vol. 44 


FIXTURES USED FOR MACHINING AUTOMOBILE 
PARTS 1125 
4A variety of fixtures found to be especially effective 
in the regular run of automobile work. A number 
of special milling devices are noteworthy both for their 


simplicity and production possibilities. 
AMERICAN MACHINIST, Vol. 44 


DISPOSAL OF SCRAP AND REFUSE 1127 
By W. Rockwood Conover 


An important item In factory administration for which 
commonsense rules are laid down. 
AMERICAN MACHINIST, Vol. 44 


REDUCING GLARE OF LIGHT BULBS 1128 
AMERICAN MACHINIST, Vol. 44 
LETTERS FROM PRACTICAL MEN 1129 


Adjustable Tool-Milling han lime gh 2 Bar Attach- 
ment for Threading Shells—Two Handy Planer Tools— 
Bolt-Threading Machine—Forming Tool for Adjusting 
Shells for Weight—An Improvised Crown on a Flat 
Pulley—Holder for Plated Patterns—Some Die Makers’ 
Squares. 


DISCUSSION OF PREVIOUS QUESTION 1183 


Helpful Drafting-Room Kink—Making Patterns and 
Castings for the Small Shop—Taper-Shank Drills—The 
Best Way to Make Cores and Prints—Wasted Intervals 
in the Small Shop—Compulsory Adoption of the Metric 
System—Punches and Dies for Making Pepper and 


Salt Tops. 
EMPLOYMENT DEPARTMEN1 168 
CONTRACT WORK 176 
BUYERS CYCLOPERIA 192 
224 


The background perspective and flat-tone perspective illustrations in this issue are made by 
the Ormay processes, protected by United States patents issued June 22, 1915, and Apr. 18, 1916. 


NUMBER OF COPIES PRINTED THIS ISSUE, 24,000 


This includes the English Edition. None sent free regularly, no returns from news companies, no back numbers, 


4 


CE CLEP A eT rm rea RCT NTE ! 


Buying—A MERICAN MACHINIS T—Sectton 


The United States Supreme Court Says 


“An article alone is not necessarily the induce- 
ment and compensation for its purchase. It 
is in the use to which it may be put, the pur- 
pose it may serve and there 1s deception and 
fraud when the article ts not of the character 
or kind represented and hence does not serve the 


purpose.’”’ 


preme Court of the United 

States deliver an opinion 
dealing directly with advertising 
ethics that there will be special 
interest in the decision handed 
down April 24, wherein the 
highest court in the land is 
placed on record as opposed to 
undue exaggeration in advertis- 
ing. In view of current activi- 
ties of the Post Office Depart- 
ment, the Federal Trade 
Commission, etc., this expres- 
sion from the Supreme Court 
may be accounted particularly 


S: RARELY does the Su- - 


timely since it deals specifically 
with dishonest advertising. 


In effect, the Supreme Court 
says that an advertiser is dis- 
honest when he raises false ex- 
pectations on the part of a cus- 
tomer. Mere exaggeration of 
the qualities possessed by an ar- 
ticle might be condoned, al- 
though the court does not ex- 
pressly say so, but when an ad- 
vertiser goes farther and invents 
advantages for his article or as- 
signs to it virtues it does not pos- 
sess he is distinctly beyond the 
pale. 


Only Reliable Products can 
be continuously advertised 
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Special Shop Methods Used in 
Making Multigraphs 


By Frep H. Coivin 


SYNOPSIS—The making of the Multigraph 
involves the use of spectal milling and drilling 
methods. <A rotary staking device ts of interest. 
Machines are made as convenient as possible. 
Special testing fixtures of somewhat unusual de- 
sign suggest applications of similar fixtures to 
other classes of work. 


The making by the American Multigraph Co., Cleve- 
land, Ohio, of the Gammeter Multigraph, that form 
of condensed printing office for all sorts of commercial 


on the interior, as can be seen in Fig. 1. Here, two of 
these segments are held together in a fixture, being first 
surfaced on the flat sides and then clamped into a com- 
plete cylinder by means of the ears AA. 

The fixture locates them in line with the spindles of 
the two heads mounted on the one lathe, and in this 
position the end is bored out to receive the end plate of 
the printing cylinder. The boring tools are carried on 
the spindle nose, and the lathe carriage is moved first 
in one direction and then the other. The stops B locate 
the depth of the counterbore at each end. The seg- 
ments then have the ears cut off and go next to a gear 


FIG. 1. BORING ENDS OF TYPE SEGMENTS 
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FIG. 3. JIG FOR DRILLING AND REAMING HOLES FOR TAPER 


letters and similar work, involves the use of many in- 

teresting fixtures and methods. 
The type segment, which forms half of the printing 

cylinder, is made from an aluminum casting well braced 


cy ae 


FIG. 2. FIXTURE FOR ASSEMBLING HEADS AND SEGMENTS 
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PINS IN SEGMENTAL PRINTING DRUM 


cutter, which cuts the slots for the steel rails that are 
afterward inserted. The gear cutter also surfaces the 
outside of the segment, saving the operation of turning. 
One of the holding mandrels is shown at C, Fig. 1. 
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After the slots are milled, the I-shaped steel rails are 
put into place and the segments placed in a special fixture 
mounted on a shaper, as shown in Fig. 5. The ram 
carries a roll that might be called a rotary staking tool, 
shown at A. It is toothed in the center portion, which 


runs between the rails and forces the metal down around 
The roll is 


the lower head of the I-shaped section. 


Rl 
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bushing F. The side location of the plate to be milled 
is controlled by the screw H and the adjustable screw G. 

Another feature of the Multigraph is the movable cam 
bands, which act in a similar manner to the throw-off on 
a rotary printing press. These bands are cut from Shel- 
by steel tubes, as in Fig. 6, a special mandrel being used 
for this purpose, after the rings have been bored to in- 


SECTION X-Y, SHOWING 
LOCKING BOLT 


xX : 
70 be in this Position wher 
“tightened 


FIG. 4. MILLING FIXTURE FOR CENTER PLATES 


grooved each side of the toothed portion, so as to hold 
the rails in position and assist in the staking operation. 

The indexing arrangement is operated by the stop B, 
the lever C, which indexes the drum E by means of 
the latch D, operating the double pawls shown below. 
This operates very satisfactorily, both as to accuracy 
and rapidity. 

Fig. 2 shows the way in which the segments are fitted 
to the heads of the printing cylinder. The end plates 
A force the two heads B into proper relation, the index- 
ing pin C holding against rotation, while the locating 
hole is drilled through the bushing D. 

The details of this drilling and reaming fixture are 
shown in Fig. 3, parts being lettered to correspond with 
Fig. 2. This shows very clearly how the heads BD of 
the printing drum fit into proper position on the shaft 
F. The heads are pressed in until they touch the cen- 
tral stop G. Then the holes are drilled and reamed, 
the jig plate D guiding the drill for the outer hole and 
the bushing / for the hole through the shaft. The bush- 
ing F performs a similar duty at the other end. Index 
pins C’ locate the heads with relation to each other, so 
as to be in line when pinned to the shaft. 

Another interesting fixture—for milhing the center 
plates—is shown in Fig. 4. The plate A is centered 
over the stud B and is held in position by the spider 
C, which carries four hardened-steel points. The spider 
is also centered on the stud D and is fastened by means 
of the hinged open washer D in connection with the set- 
screw shown. The center plate is indexed in its different 
positions by the ring pin #, located in the hardened 


FIG. 5. ROLLING IN THE TYPE RAILS 


sure the correct internal diameter. They are cut off by 
the special tool shown, in a standard engine lathe that 
is kept for this particular work. It will be noticed that 
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e hole is drilled at one end of the blank, as at A, for 
driving during the turning and cutting operations. This 
takes the driving stress off the mandrel and avoids the 
necessity of gripping the tube, with the danger of spring- 
ing it. 

Cams are milled on this ring by special fixtures, after 
which it is graduated, as shown in the foreground of 
Fig. 7. These graduations are made in a punch press 
with the dies shown. The cam ring fits inside the lower 
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Details of this graduating device can be seen in Fig. 
8, the lower view showing the two parts assembled and 
ready for operation. This shows the beveled ring C ready 
to force one of the punches B into contact with the ring 
A, which is held down in position by the springs D. 
Each punch has a downward projection that acts against 
the spring S and is returned by it as the ring rises. 

Fitting the drilling machines to accommodate the work 
they are to do is not usually performed in the manner 


FIG. 8. 


DETAILS OF GRADUATING DEVICE 


die at the right, being located by the finger A. The 
punches, about 60 in number, are shown radially around 
the die, as at B. The left-hand portion bolts to the ram 
of the press, the outer ring C being beveled on the in- 
side to match the outer end of the punches B. When 
the ram descends, this beveled surface comes in con- 
tact with the outer end of the punches and forces them 
all in radially, each punch making its graduation at 
the proper position on the ring. This method of grad- 
uating makes it easy to renew one or more punches inde- 
pendently of all the rest and can probably be adapted 
for other uses without difficulty. 


FIG. 7. RADIAL GRADUATING FIXTURE 


shown in Figs. 9 and 10. Here a single- and a double- 
spindle drilling machine are grouped together and sup- 
plied with a common table so as to afford a level platform 
for moving the drilling fixtures from one to the other. 
The machine at the left has been raised by the filling 
block A, so that the distance between the spindle and the 
table has been greatly increased over its original capac- 
ity. The first spindle of the next machine has been 
raised by the block B, the third spindle remaining in 
its original position. 

The object of duing this will be clearly seen by a little 
study of Figs. 9 and 10, which show the great con- 
venience of being able to turn the drilling fixture in 
any desired position and to have a spindle to accommo- 
date the varying heights, as shown. Fig. 10 illustrates 
the fixture on end and also the methods of quickly chang- 
ing tools for the various operations. It will be noticed 
here that the second spindle is equipped with a tap- 
ping chuck and also that the two machines are connected 
by the shaft D. 

Three interesting testing fixtures are illustrated in 
Figs. 11, 12 and 13. The first is to indicate the square- 
ness or levelness of the long base plate, the method of 
handling this being clearly shown and requiring no par- 
ticular explanation. The four feet at the corners rest 
on the lower part of the testing fixtures, while the arms 
at each end carry indicating buttons to test the upper 
surfaces. 

The fixture seen in Fig. 12 is somewhat unusual. It 
tests the end casting shown at the right, the center hole 
slipping over the plug A and a turned surface on the in- 
side resting on the three raised points B, while the stud: 
C form a gage for the lower edge of the casting, to in- 
sure its being in the correct position for gaging. 

Plungers D and EF actuate the multiplying levers F 
and G and so indicate very minute variations in the 
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squareness of the surfaces being tested. This is a par- by the finger A acting on the multiplying lever, the point 
ticularly sensitive instrument and one which has been of which may be seen at B. A slight variation shows 
found very useful in this general class of work. very plainly with the larger graduations at the top. 


FIG. 9. DRILLING MACHINE SPINDLES BUILT UP FOR FIG. 10. USING THE DIFFERENT SPINDLES 
DIFFERENT HEIGHTS OF WORK AND TOOLS FOR VARIOUS OPERATIONS 


It is important that the end of 
the drum carrying the type seg- 
ment be perfectly square with 
the shaft on which it revolves. 
In order to be sure that this is 
the case, the device illustrated —— — my 

in Fig. 13 has been constructed ¢ | 
to test this part of the ma- BIE 
chine. The drum with the two 
heads in place is mounted verti- 
cally between centers, as shown, 
and the truth of the inside sur- 
face of the head is measured 
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FIG. 12. DOUBLE INDICATING FIXTURE FOR SURFACE OF END PLATE FIG. 13. 
WITH LOCATING AND GAGING STUDS 


TESTING SQUARENESS 
- OF HEAD WITH SPINDLE 
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Small dogs, or chasers, Fig. 14, are used for holding the 
type in position between the rails on the segment previ- 
ously shown. These dogs are made from rods of specially 
drawn steel bar of such a section as will slip between the 
upper heads of the I-rails, 
which have been previously 
staked into position in the 
segment. The machine shown 
in Fig. 15 is for cutting off 
these dogs and at the same 
time milling a notch in them 
for receiving the spring 
that prevents them from slid- 
ing too freely between the 
rails. The specially formed 
bar is seen feeding in at A, the feeding mechanism being 
shown at B, the cutting-off saw at C and the specially 
formed cutter at D. 

The springs are put on these little dogs by an in- 
genious hand machine, Fig. 16. The spring wire comes 
in spools; it is about 0.08 in. wide and 0.01 in. thick. 
This feeds down from the spool, as shown at A, while 
the dogs that are to have the springs put on them are 
placed in the magazine B. The lever and its conncc- 
tions DC are so arranged that a throw to the left cuts 
off a sufficient length of the flat spring wire and forms 
it around the sides of the dog, the wire itself feeding 
through a slot milled especially for this purpose. This 
can be done very rapidly, as the parts are small and 
the girls become expert at this kind of work after a little 
experience. 

Fig. 17 shows a little device for cutting off small rub- 
ber stops that are sometimes used at the ends of the 
line. These rubbers come in long strips, which are fed 
by gravity through the side tubes shown on the upright 
at A. Suitable knives arranged at B and operated by 
the lever C cut off these rubber plugs at a very rapid rate, 
allowing them to fall into the box D. 

A different sort of cutter, Fig. 18, is for stripping 
the insulation from double wires used in connection with 


FIG. 14. CHASER BLOCK 
AND SPRING 
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the motor on the Multigraph outfit. This is not only 
quicker than the old pen-knife method, but also avoids 
injury to the wires, at the same time leaving them quite 
clean of insulation. At A are upright knives with a 
stop behind them at the proper distance for the strip- 
ping of the insulation. The wire with its covering is 


forced down between these knives so’ that the end rests 
against the stop at the back. Then the lever B is moved, 
which clamps the wires by their insulation and also pulls 
them toward the operator, drawing the wire out of its 
insulation and leaving it clean, as can be seen at C. 


FIG. 15. SPECIAL MILLER FOR SLOTTING CHASER BLOCKS 


FIG. 16. PUTTING BANDS ON CHASER BLOCKS 


FIG. 17. CUTTING OFF RUBBER STRIPS 
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In order to make sure that the motor supplied with 
the Multigraph can deliver the power required, each 
motor is tested, as shown in Fig. 19. This is a crude 
arrangement, which will give way to a more complete ap- 
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to the bottom, ready for the next filling operation. This 
saves an immense amount of time and insures an ac- 
curate count of type in the lower magazine in each case. 
The fixtures and methods shown will give some idea of 


FIG. 18. STRIPPING INSULATION FROM 
ELECTRIC WIRES 


paratus now that the device has been thoroughly tested 
out. 

The motor A is mounted on the raised portion of the 
small testing stand, and the prony brake B is applied to 
a pulley fastened on the end of the motor shaft. The 
lever of this brake bears on the platform of the small 
postal scale (’, while the tachometer D shows the revolu- 
tions of the armature shaft. At the same time the elec- 
trical readings are taken from the wattmeter and voltmeter 
E and F, so that all necessary data are easily obtained 
for finding the exact performance of each motor. This 
record is kept for each machine and motor, so that any 
complaint or inquiry in regard to the power end of the 
outfit can be easily taken care of. 


MAGAZINE-LOADING METHOD 


The method of loading the type magazine of the Mul- 
tigraph is decidedly ingenious, as can be seen in Fig. 20. 
Here the type, which is cast in a special machine, is 
loaded in the long filling magazine A, each row contain- 
ing a different letter. As in all printing establishments, 
however, the number of letters in the font varies ac- 
cording to the average use of that letter, “E” always 
predominating, according to long years of printing ex- 
perience. 

The Multigraph magazine B, which is to be filled, is 
placed on the round table C and forced up into position 
against the lower edge of the magazine A, so that the 
rails and slots exactly mesh. This is easily and quickly 
done by means of the handwheel and screw D. A single 
movement of the lever # releases just enough letters of 
each kind to fill the magazine with the proper number 
of each letter for its font of type, the released letters 
falling by gravity into the magazine below, as at B. As 
shown, the letters have just been released, and one can 
easily trace the type in the small magazine by its corre- 
sponding absence from the larger magazine above. Mov- 
ing the lever D in the other direction allows all the type 
in the main magazine to fall to the bottom, so as to 
present a uniform body at the lower end. 

The next movement of the lever throws out small sep- 
arating fingers or wedges, which automatically force 
themselves between the type in the main magazine at the 
proper distance to allow a sufficient number to fall into 
the small magazine, effectually holding in place all those 
above until the lever is again moved and the type falls 


FIG. 19. SIMPLE METHOD OF TESTING MOTORS USED ON 
MULTIGRAPHS 
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FIG. 20. SIMPLY OPERATED MAGAZINES FOR LOADING 
THE TYPE SEGMENTS 


the careful attention that has been given to the problem 
of accurate and economic manufacturing by the Amer- 
ican Multigraph Co., Cleveland, Ohio. A great deal of 
the work falls well within that rather vague limit which 


bounds the confines of the manufacture of precision- 
machine parts. 
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The Applicant’s Difficulty* 


By R. FLEMING 


It may be inferred that the writer of a letter making 
application for a position will express himself at his best. 
An analysis of 493 letters written during the years 1914 
and 1915, applying for’ engineering positions, gives some 
interesting results. Of these letters 217 were from col- 
lege men, either graduates or members of graduating 
classes. Fifty colleges were represented. Only about one 
letter in three from these college men could be called 
“good,” and hardly one in twenty would receive special 
attention. In fact, the applications of two men stating 
“I am not a college man” and some letters from boys 
wanting to be tracers made a more favorable impression 
than those from the majority of college graduates. 

What are some faults in their letters? In the first 
place, 95 out of the 217 were on notepaper. A favorite- 
sized page was 5x6 in. There is a semblance of authority 
for the use of notepaper in at least one handbook, but the 
advice of a professor to his senior class might well be 
followed : 


When you write a letter applying for a position, use 
business paper and not love-letter stationery, for a business 
letter is not a love letter. 

Notepaper is inconvenient for filing. What engineer has 
not had personal experience with applications “filed for 
future reference” ? 

Careless handwriting is another common fault. Fine 
penmanship is not vouchsafed to many, but the writing 
of everyone can be at least legible. A consulting engi- 
neer writes in such a slovenly manner that his letter is 
hard to read. He may have thought that his letterhead 
would do away with the necessity of writing distinctly. 
It is often difficult to read the name at the end of a letter. 
An associate professor of drawing wants a salary of $40 
a week, but one can only guess his name. The same is 
true of a candidate “for a responsible position.” 

A graduate of an institution like should not 
be a “beginer,” nor should a graduate of . be 
“thankfull.” Perhaps the man who writes “weather,” 
“Gmaterial” and “having had ample technical education 
to warrant a drauftsman’s position” is not a college grad- 
uate. 

Many applications give too little definite information. 
Such statements as “I am a college man,” “I am a gradu- 
ate from an engineering school,” “have a fine technical 
education, being a college graduate,” ‘“am_ technically 
educated,” could be better expressed by giving the name 
of the college and the year of graduation. 


Seriovs FAuL.ts oF STYLE 


A flippant tone in a letter is not conducive to its fav- 
orable reception. One man writes: 


However, it is not my intention in submitting same, that 
it be placed on file for some future manager to cast into the 
wicker morgue, because sir I graduate from the Civil Engl- 
neering Course of . the coming June, and the position 
for which I am making application can be filled at that time. 


A bombastic or too confident tone is not to be com. 
mended. The man who writes: 


Have had 13 years’ experience in structural drafting. . . .- 
Have never made an expensive error in any work I have 
turned out. 


*Reprinted from “Engineering News.” 
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es never have had much responsibility thrown upon 
im. 

The following letter is unclassified: 


I am a young man (19). I have received a 4 year Civil 
Engineering Education and a year of Field Experience I am 
fully versed in designing and constructing steel structures, 
Reinforced Concrete, also numerous other things in the Engi- 
neering line, 

An irreverent hand had written in pencil, “Some boy !” 

Sypherd, in his “Handbook of English for Engineers,” 
summarizes weak points in letters of application under: 
Poor Beginning, Faulty Sentence Structure, Excessive 
Use of the First Person,. Excessive Modesty and Miscella- 
neous Errors. He gives the advice: 


Begin at once without any preliminary explanation with 
a statement of what you desire; say briefly, straightforwardly 
and without assuming too great knowledge or skill, whatever 
you think your future employer ought to know about what 
you have done or can do; refer him to men who can speak 
definitely and without reservations as to your ability and 
moral worth; then stop. 

It should be noticed that no letter of application, how- 
ever well written, will secure a position unless there is 
one to be had. For the last two or three years the bread 
line of engineers has been a long one. That the supply 
still exceeds the demand becomes evident by comparing 
the “Positions Wanted” with the “Positions Vacant’? in 
the advertising columns of the technical papers. There 
are applicants by the score for every position vacant. 
The importance of the letter of application is apparent 
This, however, is but one phase of a larger subject—the 
use of better English by engineers. 


ScHoots TryinG To MEET THE DIFFICULTY 


In his preliminary analysis' of the replies received 
from 23,000 circular letters to engineers regarding the 
needs of the profession Professor Mann, of the Carnegie 
Foundation for the Advancement of Teaching, writes: 


In questioning the efficiency of the engineering schools at 
the present time there are four conspicuous things in which 
the professional men show a fair degree of unanimity. The 
first and most important fs English. A large majority of the 
letters received mention the absolute necessity for higher 
efficiency in the training in English. 

Some colleges are trying to meet this need. The Stev- 
ens Institute of Technology in its catalog for 1916-17 
states: “No effort is spared to impress upon the students 
that their success as engineers will depend largely upon 
their knowledge and use of language.” Attention is given 
to English and Logic throughout the college course. 
This seems more rational than to neglect them, claiming 
that these particular branches belong to the grammar and 
high schools. Where English is neglected because the 
course is already overcrowded with other subjects, some- 
thing might be done by way of substitution. Often out- 
of-term and supplemental-reading courses could profitably 
be introduced. 

In conclusion attention is called to the following books 
on the subject: 

“Handbook of Composition,” Wooley. 

“Handbook of English for Engineers,” Sypherd. 

“The Theory and Practice of Technical Writing.’ 
Earle, and “Good Engineering Literature,” Frost, are of 
value to the engineer given to writing for the technical 


press. 


f Engineering 
tBulletin of the Society for the Promotion o 
eaucition, Vol. VI, p. 100 (October, 1915). 
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From a Small-Shop Notebook 


By Joun H. Van DEVENTER 
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HELPING THE DRILLING MACHINE TO EARN A PROFIT 
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jig for Lapping Special 
Precision Gages 
By E. V. ALLEN 


The Grayson Tool and Manufacturing Co., Indian- 
apolis, Ind., which makes all kinds of fine tools and 
gages, recently had an order for a number of special 
comb gages. These gages had 29 teeth, or 30 spaces, 
the center to center distances of the teeth being 0.125 
in., with the spaces, 0.0675 in. in width. Only an over- 
all limit of 0.0002 in. was allowable. The gages were 
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Tool for MarKing Heyways 
in Ratchet Wheels 


By THomMas UNDERWOOD 


I recently had to cut keyseats in 100 ratchet wheels, 
as shown in the accompanying illustration. These had 
to be cut on a shaper; and in order to lay the keyways 
off easily, I made the tool shown. 

The front portion A was curved to suit the bore of 
the ratchet wheels, while the part B was filed to the size 
of the keyway desired. The face of this offset was 


FIG. 1..GRINDING JIG FOR COMB GAGES 


machined and the teeth milled. They were next ground 
all over with enough left between the teeth for final 
lapping. This was done in the jig illustrated in Fig. 1. 
One of the comb gages is shown at A and another at B. 
The latter has a test piece C in place between the tceth. 
Two of these test pieces were used, and they were first 
carefully ground and lapped to exact size. 

The gage to be lapped was placed in the slot of the 
jig at D, all side movement being carefully taken up 
by the adjusting screws E. Two clamps F and G held 
the work firmly to the bottom of the slot. Spacing was 
determined by means of the micrometer head HH, against 
which one end of the gage was butted. Firm contact 
with the micrometer end was obtained by carefully adjust- 
ing the screw J. The lapping was done with a diamond 
lap carried in the holder J, which was guided by the 
two blocks K and L.° 

This will be better understood by reference to Fig. 2. 
Here the holder is shown at M and the diamond-charged 
lap at N. It will be seen that the guiding blocks K and 
L are made so as to afford sliding contact for the holder 
on both the bottom and one side. These blocks are set 
into the jig body and are doweled and screwed into place. 
With the gage set in place, the teeth are first all lapped 
on one side enough to clean up properly. The gage 
is then reversed and the other sides of the teeth lapped 
enough to admit the test pieces. By placing the two 
test pieces, as shown, at O and D, or in intermediate 
Positions, the pieces may not only be used as individual 
test pieces for each space or slot, but they may be 
checked up with an outside micrometer. 

Of course, in work of this kind great care and patience 
must be exercised, and all tendency to accumulative error 
must be avoided. However, the main idea of the method 
of using a jig of this sort will be grasped at once and 
give an idea of the fine work done in this shop. 


FIG. 2. LAPPING JIG FOR COMB GAGES 


relieved in the center, and the whole point was hardened. 
By placing the front part A through the hole in the gear 
until B rested on the face and then striking the end of 
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the tool with a fairly heavy hammer, the notch B left 
an impression on the face of the ratchet wheel of exactly 
the size desired for the keyway. 

This method saves considerable time in laying off and 
might perhaps be used in other instances to advantage. 
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Improvement of the Lubricating 
System Increases Production 


By EtHan VIALL 


SYNOPSIS—This article calls attention to the 
frequent loss of shop efficiency through improper 
methods of handling oil or soap-water mixtures. 
When handled correctly, not only is the increase 
in production notable, hut the appearance of the 
shop 1s greatly improved. 


The ordinary idea in using oil or soap water as a 
lubricant or coolant seems to be that, as long as the 
liquid is poured on the work in more or less sufficient 
quantities, it makes little difference how much slops over 
on the floor, drains from the work or accumulates in 


drip pans. These receptacles, after standing in the drip 
pans for a while, were lifted out, the drippings being 
supposed to remain in the pans. However, in lifting 
the cans out a considerable amount of the mixture ran 
off them, causing a large area of slippery, sloppy floor 
around each machine. While this loss was not great when 
calculated in dollars’? and cents’ worth of mixture, the 
cost of keeping the floor clean enough so that the men 
could work at all took the time of two men about two 
hours a day. It also required two to three men to lift 
the cans of punchings from the drip pans. 

As the lubricant was used over and over without treat- 
ment, it soon became full of dirt and scale, which was 


FIG. 1. METHOD OF PLACING 
GRATING AND WORK KEYS 


any convenient hollow or cavity. The inevitable result 
is a slippery, sloppy, smelly place that is not conducive 
to safety, efficiency or comfort. In first placing the ma- 
chines in its plant the Boss Nut Co., Chicago, followed 
the plan of using a gravity feeding tank for each ma- 
chine. The machines are a battery of 2- to 20-ton punch 
presses and a battery of an equal number of six-spindle 
nut tappers. The product consists of square and hexa- 
gon nuts stamped out of ;',- to 14-in. metal, with tapped 
holes from 3 to 2 in. in diameter. The stock comes 
in long bars and is known as standard cold-punching 
nut steel. As common with this class of stock, there is 
considerable scale to contend with. 

On the punch presses, the soap-water mixture was fed 
to the dies throuzh a 14-in. pipe, from which it found 
its way into a pan underneath the machine. Small in- 
dividual rotary pumps forced the mixture from the drip 
pans to the gravity tanks above. 

The stampings from the presses fell into iron kegs 
or pails with perforated bottoms, which were set in the 


FIG. 2. PIPING TO A TAPPING 
MACHINE 


FIG. 3. VIEW OF PUMP 
AND TANK 


poured over the dies. Two men consumed at least two 
hours per day mixing and delivering fresh lubricant to 
the various machines. When the mixture in a machine 
became so dirty as to render it unfit for use, it was 
thrown away. In adding or renewing the mixture the 
time of the operator and the machine itself was lost, 
reducing the average efficiency. As the operators were 
on piecework, any delay cut seriously into their wages, 
Finally, the management decided that a change of some 
kind was necessary and began to look into the matter 
of finding a way to better conditions. 

After the subject was looked into to some extent, it 
was decided to have the Richardson-Phenix Co., Mil- 
waukee, Wis., put in a Peterson filtering system. In the 
concrete floor under the presses, trenches were cut of 
sufficient size and pitch so that the mixture would drip 
from the machines and easily run to a centrally located 
filter tank set under the floor. The trenches under the 
machines were covered with gratings of 14x%@ flat iron 
spaced 14 in. apart. The gratings were made remov- 
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able for the purpose of cleaning or repair at any time. 
The kegs in which the product was caught were placed 
on these gratings, so that all drippings would flow back 
to the filter tank. One of the presses so equipped is 
shown in Fig. 1. These perforated-bottom kegs can be 
easily and quickly slid out from under the work chute 
and allowed to drain on a part of the grating as another 
keg is slipped in place to catch the punchings. This is 
such a simple operation that one man easily does it 
where two were formerly required. 

As the soap-water mixture finds its way back to the 
central tank, it is filtered and pumped up through a 
series of pipes and again poured out to the work and 
tools at the various machines. This method eliminates 
the troublesome small gear pumps on the individual ma- 
chines and saves the men from filling the gravity tanks 
formerly used—a cause for frequent slops. As the soap 
water is strained and filtered before entering the feed 
pipes, the operator never has to worry over dirt- or 
grease-clogged outlets, but can center his full attention 
on getting out his work. The even mixture caused by 
the churning action of the pump is also an advantage. 

The tapping machines formerly experienced practically 
the same trouble as the punch presses and were similarly 
equipped. The present method of piping a tapping ma- 


chine is illustrated in Fig. 2. A grating takes care of . 


FIG. 4. DETAILS OF STRAINER BASKET 


the drippings from the work in kegs. The feed pipes 
from the pump are indicated by A. A drain pipe is shown 
at B. Nozzles are placed so as to pour the mixture over 
the taps and work as required. 


OTHER DETAILS OF THE SYSTEM 


As previously stated, the filter tank is placed under 
the floor, as seen in Fig. 3. The tank itself is covered 
by a hinged iron cover, shown thrown back at the right. 
A heavy hinged floor plate is also used. This has been 
taken off and drawn into the foreground, for photo- 
graphing. The pipe leading to the pump from the left 
is the suction pipe. The one at the right is a return 
pipe fitted with an automatic pressure valve, so that any 
excess pressure in the overhead pipe will find an outlet 
and return to the tank. This method keeps an even 
liquid pressure in the pipes at all times, regardless of 
the number of nozzles. The pump is a Gould rotary, 
driven by a 2-hp. General Electric motor running at 
1,200 r.p.m. and connected to the pump by back gears. 
The main discharge pipe is 114 in., and the outlets or 
nozzles are of 34- or 14-in. pipe, reduced at the ends 
where needed. The drain pipes leading from the trenches 
are 2 in., leading into 214 in. and finally into a short 
piece of 3 in. leading into the tank itself. The quantity 
furnished at each nozzle varies some, but will average 
close to 2 gal. per min., one such pump and tank as 
shown giving about 3,000 gal. per hr. 
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The arrangement of the filter is shown in Fig. 5. The 
returning mixture enters at the side into the settling 
chamber. A deflecting plate diverts its flow downward 
to facilitate the precipitation of the heavier particles 
and to prevent short circuiting to the chip or strainer 
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FIG. 5. DETAILS OF FILTER AND TANK 


basket through which it drains into the filtering com- 
partment. The latter contains fourteen individual fil- 
tering units made of heavy galvanized wire screens held 
one inch apart in a metal frame over which a cloth 
filtering bag is easily drawn and held smoothly in 
place by bringing it over the top and screwing down 
a cover plate with two thumb nuts. These filtering 
units, set vertically, filter from the outside to the 
inside over the entire cloth area under a uniform 
head. This will be made clear by studying Fig. 6 
which illustrates the U-tube principle employed. The 
head at any point such as Y always remains equal to 
A because the columns of oil on the inside and the 
outside of the units up to the point of outlet are always 
in balance. The vertical position automatically tends to 
keep the filtering surface clean. When necessary any unit 
can be removed, cleaned or provided with a new bag and 


nage agp ee 


-_-—- — = 


t 
I 
{ 


“hy 
i 


Wy 
| 


FIG. 6. DETAILS OF FILTER CELL AND ACTION 


ae without interfering with the operation of the 
ter. 

The advantage of having a dirt-free, well-mixed com- 
pound is apparent. So also is the advantage of a dry 
floor and well-drained product. The other advantages 
accruing from the change in the system are that a large 
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amount of unproductive work was eliminated. The men 
formerly employed to do cleaning, lifting and the like 
are now transferred to production work, and the mae 
chine operators are enabled to keep their minds constantly 
on their work. 

The present system was installed in working order 
about Jan. 1, 1916. Taking figures from office-record 
cards, one experienced operator on Dec. 3, 1915, ran out 
30,425 nuts in 914 hr. Sometimes his production was 
as low as 23,000 per day. On the same size of nuts and 
the same machine, this operator on Apr. 3, 1916, ran 
out 44,660 in 914 hr. His daily average is close to 42,- 
000 per day and is never lower than 35,000. Some of 
the daily records are worse than this and some better, 
but the figures in this case seem to be a fair average, 
everything considered. A conservative estimate is that 
general shop production has been increased at least 25 
per cent. Another thing is that previously the men were 
paid 10c. per 1,000 pieces on certain sizes of nuts. The 
present rate is 8c. per 1,000 pieces, and the men make 
more than they did before the system was installed. 
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Cam-Milling Fixture 
By E. A. THANTON 


A special fixture used in milling a double-rise cam on 
@ handled lever and a collar is illustrated in Fig. 1. 
These cam parts are used on its turret lathes by the W. 
K. Millholland Machine Co., Indianapolis, Ind. A collar 
is shown in the fixture, held in by clamps, and a lever is 
shown in the foreground. The fixture is used in a plain 
miller and is bolted to the table. A narrow cutter on the 
arbor is fed across the cut. The cut for the cam rises is 
made in a series of steps. After each cut across, the 
handle A is pulled, causing the dog B to engage the next 
notch in the segment C. This not only moves the work 
around a little, but also raises it, so that the cutter cuts 
deeper each time. 

This action will be better understood by reference to 
Fig. 2, where the fixture is shown disassembled. A roller 
on the end of screw D, where it projects through into 
the inside of the bore of the base, works in the spiral slot 
E, so that as the center part is rotated it is either raised 
or lowered. The parts are locked solid during the cut 
by means of the clamping screw at F. After the cams 
are milled in this way, they are smoothed up with a file. 


FIG. 1. CAM-MILLING FIXTURE 
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Cutting a Circular Rack 
on the Miller 


By J. LIMBRUNNER 


Several circular racks had to be cut on the x 
but it was found that they were too large to be 
between the centers of the index head. It the 
became necessary to devise some other means for f. 
ing and dividing the blank, and the following m 
was successful: 

A %%-in, diameter hole was drilled in the cent 
the casting, Fig. 1, on a 10-in. radius. Next, a 
with a 10-in. radius, drawn on a piece of paper 
divided as accurately as possible into 60 parts (be 
we wanted 10 teeth in a 60-deg. segment). Nii 
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ARRANGEMENT OF ANGLE PLATE FOR CUTTING 
CIRCULAR RACK ON A MILLER 


these divisions were carried over to the angle plat 
Fig. 2, and %3-in. holes were drilled and reame 
these points of division for the index pin. The ma 
of setting up the job is illustrated in Fig. 3. 
114-in. bolt has to be loosened after finishing each t 
the index pin withdrawn and the blank turned to 
left, until the index pin can be pushed into the 
hole in the angle plate. 

If the angle plate is made heavy enough, no trc 
will be experienced from chattering. It is apparent 
the holes for the index pin must be accurately loc 
in the angle plate to obtain correct spacing of the t 


FIG. 2. FIXTURE DISASSEMLLED 
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Punches and Dies for MaKing an 
Embossed Ball 


By Ronert Mawson 


SYNOPSIS—In this article are shown tools for 
making an ornamental ball used on jewelry. This 
element is made from flat stock and ws first 
pierced, then embossed and finally blanked «nto 
a star-shaped piece, which is then placed in a dte. 
A punch is fed down on it, forming tt into a 
cup-shaped part, which is put into another dte. 
A ball-shaped punch ts used on the closing 
operation. 


The Metal Products Corporation, Providence, R. L, 
makes a variety of sheet-metal parts for the jewelry and 
similar trades. Some of these parts are plated and 
polished into finished products. Others are supplied to 
the trade in the condition in which they come from the 
press. The tools here described are for making an 
embossed ball. 

This piece is manufactured from flat stock. A strip 
of brass is fed under the stripper of the die and the 
holes pierced. It then passes along to the next position, 
and the surface is embossed by another punch. The strip 
is fed along to the third position and the part blanked 
out into a star-shaped element. These three operations 
are performed in one tool, which is fitted up with the 
three punches mentioned. It will be seen that, with a 
tool designed as described, one stroke of the press per- 
forms a piercing, embossing and blanking operation. 

The die has two dowel pins set into reamed holes of 
the machine to keep the tool square. After the piece 
has been blanked, it is placed in a circular depression 
in another die held on another punch press. A punch 
located in the machine is then forced down on the ball 
element, making it cup-shaped. The die is fitted with 


location stops, so that the flat may be placed in a central 
position on the tool. 

The next operation is the final punch and die work— 
namely, closing in. The element is placed in a cup- 
shaped die held on the punch press, and a ball-shaped 
punch is fed down. As the punch is forced down, the 
die further closes in the piece, giving it a spherical form. 
It is then an easy matter to close in the ends into 
a ball. which is ready for plating and polishing as 
desired. ' 

The interesting feature of these tools is the punch and 
die used for the first three operations. On this tool it 
will be observed that the stop, which has been cut to 
the correct’ width, is pierced, embossed and blanked to 
the shape shown in Fig. 1. The punches are set at the 
correct distance apart and held to the punch holder on 
the press. ? 

The die elments are made of separate tool-steel hard- 
ened blocks with the correct contour for piercing, em- 
bossing and blanking. These elements are then attached 
to the die bed at the proper distance apart. The stripper 
plate, which is made of machinery steel, is fastened to 
the die bed with screws and dowels. The part as re- 
ceived from these tools is shown, and it will be seen 
that the impressions and the embossing work have been 
performed completely on a star-shaped piece. This part 
is then formed into a cup shape as the next operation. 

The element is placed over the die and is located by 
pins that fit into notches of the star shaper. The punch, 
which is made with a slightly conical end, is forced down 
onto the blank and forces it into the circular contour 
of the die. This operation pushes up the ends of the 
blank and forms it into a cup-shaped blank. As the 
punch has a ball end, the blank is made to proper shape. 


PUNCHES AND DIES FOR MAKING AN EMBOSSED BALL 


FIGS. 2 AND 2-A 


Operation—Piercing the blank. The stock, which has been 
cut to the correct width, is fed under the stripper. As the 
punch X descends, the brass strip is pierced, and the blank is 
then ready for the embossing operation. 

Operation—Embossing the blank. The pierced stock is 
fed along the die to the second position, and the punch Y 
being forced down by the machine, the pattern carried on the 
punch {is produced on the brass element. The stock is then 
fed along to the third position, and the punch Z, being fed 
down, blanks out the part. The embossed ball at the end of 
this operation is shown in Fig. 1. 


FIGS. 4 AND 3-A 


Operation—First cupping to the shape shown in Fig. 8. 
The star-shaped element is placed over the die, being located 
by two steel stops. The punch is fed onto the part and forces 
it down into the circular contour of the die. 

FIGS. 6 AND 6-A 

Operation—Further closing-in of the cup-shaped element, 
which is finally given the shape shown in Fig. 5. The piece is 
placed over the die and is again located by two steel V- 
shaped stops. The puints of these stops fit between points 


of the star-shaped element. The ball-shaped punch, then fed 
down, closes in the Piece to a ball form. 
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Close Indexing for Gage Work 


Not long ago the Grayson Tool and Manufacturing Co.. 
Indianapolis, Ind., had an order for a special gage made 
from round stock, to be exactly 0.719 in. in diameter and 
with six equidistant slots in one end 0.098 in. in width. 
In order to obtain accurate spacing of the slots a special 
indexing fixture was made, as shown in Fig. 1. The gage, 
with the slots roughed out approximately, was set into the 
center at A. ‘he spacing was done by means of the pin 
B, which fitted into grounds and lapped holes in the base. 
As the work was indexed, the slots were ground to size. 

The idea will be better understood by reference to Fig. 
2. where the two parts are shown separated. The base is 


FIGS. 1 AND 2. INDEXING FIXTURE FOR SPECIAL GAGE 


at the left, which is grooved. Buttons 0.40 in. in diameter 
were used to locate the six holes exactly 2 in. apart. An 
error of less than 0.0001 in. was allowed, so it can be easily 
seen that there was small chance for error on the smaller 
diameter of the gage in the center. The bottom of the 
upper: part, shown at the right, was recessed to fit accu- 
rately over the hub of the base. Holes were drilled in the 
rim of the upper plate for the insertion of a rod to assist 
in turning it, as the fit was very close. 
% 
Station-Type Opening and 
Closing Drill Jig 
By Joun J. Eyre 


The illustration shows a simple but efficient fixture 
for drilling small parts used in munitions and other 
work where the stock is round and large production is 
required. When work of this nature is drilled in the 
ordinary box type of jig, held and placed in position 
for drilling by the operator, the greater part of the time 
is spent in locking and unlocking the jig, cleaning out 
the seat for the work and locating the jig in place for 
drilling. 

The fixture shown consists of a bottom plate A, which 
is bored out to receive a circular member, or turntable, 
B, actuated by the hand lever C and a pawl. The turn- 
table is bored to receive three or more spring chucks 
D, which are a little larger than the work to be drilled, 
the action of the spring drawing the chuck into its seat 
and holding the work firmly while it is drilled. The 
turntable has at the bottom a flange that is notched direct- 
ly opposite the center of the chucks, to receive the pawl 
on the hand lever and a spring locking pin which is 
on the center line of the bushing that locates the table 
in the correct position for drilling. 

In the bottom plate, on the circle described by the 
chucks, is bolted a hardened-steel sector EF, tapered off 
at both ends so that when the table is moved ahead by 
the hand lever the bottom end of the chuck will ride 
up on the hardened surface, thereby compressing the 
spring and automatically releasing the chuck. While 
a treadle feeds the drill into the work in the chuck under 
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the drill spindle, the operator removes and inserts the 
work in the open chuck in front. The sector # should be 
secured to the bottom plate directly opposite the drill 
bushing, so that the chucks will be opened in front of, 
and conveniently for, the operator. | 
When two or more holes are to be drilled in a piece, 
more chucks can be placed in the turntable and a multi- 


STATION-TYPE OPENING AND CLOSING DRILL JIG 


drill head used, one drill-located over each chuck to drill 
a different hole. As the work passes along, all holes 
are drilled. It will be seen that by this method one 
complete piece is drilled at.each movement of the drill 
head, with the advantage of not being obliged to make 
the drill head too small for practical work and constartt 
use. Where two holes are to be drilled, .a two-spindle: 
head can be purchased and the pitch of the chucks in 
the turntable designed to fit its centers, 

The fixture shown was devised for drilling the spring 
chamber in percussion pellets for the No. 100 British 
detonator fuse. The cross-section shows the construction 
of the chuck and the locating pin in the back of the 
fixture. 

Jigs of this type were also designed for the two holes 
in the percussion detonator plug and for the four holes 
in the percussion needle plug, using multidrill heads 
for both, which meant from four to six times the produc- 
tion and better work. 

3 
Taper Boring Arrangement 
for Making Dies 
By HE. B. Banker 


The following may be of interest to people engaged 
in making punches and dies for shells. Having a num- 
ber of dies to make for 18-lb. shrapnel shell and no lathe 
with a taper attachment available, I rigged up a com- 
bination lathe. After the die had been rough-bored and 
turned, I took a compound slide rest off an old lathe 
and put it in place of the square-tool post on the saddle. 
By putting a stud in the center, after the correct taper 
had been obtained by placing a stop on the saddle to 
come up against the end of the slide, the taper could be 
obtained without setting the tool each time. 

To get a feed, I took out the screw, put a stud in the 
top slide and one in a tool box on the hexagon turret. 
A connecting-rod of suitable length was then placed on 
the two studs and completed a satisfactory job. 


June 29, 1916 AMERICAN MACHINIST : 1117 


Roll Pressures in Cold-Rolling Steel 


By WILLIAM K. SHEPARD* AND GEORGE C. GERNERt 


SY NOPSIS—An investigation into the pressures 
required to cold-roll both annealed hot-rolled steel 
and unannealed steel that had been partly cold- 
rolled. Charts and tables give the results for dtf- 
ferent thicknesses and percentages of reduction. 
Most of the tests were made on strips 1 in. wide. 
ee 

Inquiries were made a few years ago of the Sheffield 
Scientific School of Yale University by Connecticut man. 
ufacturing concerns in regard to the roll pressure in cold- 
rolling brass and steel. As no information could be 
found concerning this subject, an investigation on the roll 
pressure in cold-rolling brass was made by the authors of 
this article and published in the American Machinist, 
Vol. 42, p. 461. The present paper is the report of a 
similar investigation on steel made in the Mason Labora- 
tory of Mechanical Engineering at the Sheffield Scientific 
School of Yale University. 

The steel was rolled in an experimental rolling mill and 
the pressure on the rolls measured directly by means of 
a testing machine. 

One grade of steel—carbon, 0.10 per cent. and under; 
phosphorus, 0.02 per cent. and under; manganese, 0.30 
to 0.45 per cent.; sulphur, 0.04 per cent. and under— 
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FIG. 1. PRESSURE EXERTED ON 5-IN. ROLLS WHEN 
COLD-ROLLING HOT- AND COLD-ROLLED STEEL 


was used in all of the tests. This steel was kindly fur- 
nished by the Stanley Works, New Britain, Conn. 

Strips of hot-rolled steel, of steel which had been cold- 
rolled and then annealed, and of steel which had been 
cold-rolled various amounts at the Stanley Works and 
(unannealed were all rolled in the experimental mill to 
determine the roll pressure for these different conditions. 


METHops oF ConpucTING TESTS 


_ The experimental rolling mill was placed on the weigh- 
ing table of a 100,000-Ib. testing machine. The pinch 
Screws of the mill were held in place by a plate that 


| eed 
*Assistant professor, Sheffield Scientific School. 
tInstructor, Sheftield Scientific School. 


pressed against the movable head of the testing machine, 
and the rolls were then adjusted to any desired pinch by 
moving the head of the testing machine with the hand 
speed. The diameter of the rolls in the experimental mill 
was 5 in., and the mill was driven by a motor that gave a 
speed of 16 ft. per min. for the face of the rolls. 

As the steel passed through the rolls, the pressure was 
transmitted through the pinch screws and plate to the 
testing machine. ‘The poise of the testing machine was 
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FIG. 2. PRESSURE EXERTED ON 5-IN. ROLLS WHEN 
COLD-ROLLING HOT- AND COLD-ROLLED STEEL 


oa 


moved to the proper position to balance this, and the read- 
ings from the beam then gave the pressure on the rolls. 

In nearly all the tests a strip of steel 1 in. wide was 
rolled. However, a few tests were made with strips of 
different widths to determine the effect of width of strip 
on the pressure. 


GENERAL RESsuLTs oF TEStTs 


Strips of hot-rolled steel 0.096 in. thick were rolled in 
the mill. The results of these tests are shown by curve 1 
in Fig. 1, and the pressure on the rolls as taken from these 
curves is given in Tables 1A and 1B. 

Strips of unannealed steel that had been reduced from 
the hot-rolled steel (0.096 in. thick) by a number of 
passes through the rolling mill of the Stanley Works were 
also rolled in the experimental mill. The results of these 
tests are shown by curves 2 to 6 in Fig. 1 and in Tables 
2A and 2B. The history of the steel for each group is 
as follows: 

2. Starting with hot-rolled steel 0.096 in. thick, cold- 
rolled in one pass to 9.081 in. thick unannealed. 

3. Starting with hot-rolled steel 0.096 in. thick, cold- 
rolled in two passes to 0.071 in. thick unannealed. 

4, Starting with hot-rolled steel 0.096 in. thick, cold- 
rolled in three passes to 0.065 in. thick unannealed. 

5. Starting with hot-rolled steel 0.096 in. thick, cold- 
rolled in four passes to 0.0585 in. thick unannealed. 

6. Starting with hot-rolled steel 0.096 in. thick, cold- 
rolled in five passes to 0.051 in. thick unannealed. 
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Strips of hot-rolled steel 0.073 in. thick were rolled in 
the mill, and the results of these tests are shown by curve 
7 in Fig. 2 and in Tables 1A and 1B. 

Strips of unannealed steel that had been reduced from 
the hot-rolled steel (0.073 in. thick) by a number of 
passes through the rolling mill of the Stanley Works were 


A. PRESSURE EXERTED ON 5-IN. ROLLS FOR A STRIP 1 IN. WIDE WHEN COLD-ROLLING 
pao si HOT-ROLLED AND ANNEALED STEEL 


Pressure on Rolls (Pounds) for a Pinch in Inches of 
0.005 0.006 0.008 


No. Material 0.002 0.003 0.004 0.010 0.012 0.016 
1 0.096in. thick hot-rolled....... oad oaace 4,950 6,550 7,950 9,150 10,350 12,350 14,050 15,600 18,250 
7 0.073in, thick hot-rolled......... 1.2.2... 4,700 6,100 7,450 8,600 9.800 11,850 13,800 15,600 18,750 
12 0.036in. thick annealed.................. 4,900 6,850 8.550 10,100 11,500 14,100 16,550 18,800  ..... 
TABLE 2A. PRESSURE EXERTED ON 5-IN. ROLLS FOR A STRIP 1 IN. WIDE WHEN COLD-ROLLING 
UNANNEALED COLD-ROLLED STEEL 
Material Amount Reduced Pressure on Rolls (Pounds) for a Pinch in Inches of 
No. Retluced to In. PerCent. 0.002 0.003 0.004 0.005 0.006 0.008 0.010 0.012 
2 .081in.thick................ 0.0150 15.60 8,800 10,600 12,200 13,550 14,800 16,900 18,650 20,300 
3  0.07Lin.thick................ 0.0250 26.05 9.800 11,950 13,550 14,950 16,200 18,400 20,400 22,400 
4 0.065in.thick................ 0.0310 32.30 10600 12.700 14.450 15,900 17,200 19,450 21,550 23,450 
5 0.0585in. thick............... 0.0375 39.10 11,500 13,400 15,100 16,650 18,050 20,700 23,200 25,400 
6 0.05lin.thick................ 0.0450 46.90 12,650 14,850 16,700 18,350 19,800 22,600 25,050 27,300 
TABLE 3A. PRESSURE EXERTED ON 5-IN. ROLLS FOR A STRIP 1 IN. WIDE WHEN COLD-ROLLING 
UNANNEALED COLD-ROLLED STEEL 
Amount Reduced Pressure on Rolls (Pounds) for a Pinch in Inches of 
No. Material In.  PerCent. 0.002 0.003 0.004 0.005 0.006 0.008 0.010 0.012 
8 0.000in. thick................ 0.013 17.8 9,350 11,400 13,000 14,400 15,550 17,650 19,550 21,300 
9 0.049in.thick................ 0.024 32.9 9.750 11.800 13,600 15,200 16,700 19,350 21,800 23,900 
10 0.040in. thick................ 0.033 45.2 10.950 13,300 15,300 17,100 18,750 21,900 24,900 27.700 
11 0.0845in. thick............... 0.0385 52.7 12350 15,000 17,300 19,300 21,300 25,250 29,200 33,100 
TABLE 4A. PRESSURE EXERTED ON 5-IN. ROLLS FOR A STRIP 1 IN. WIDE WHEN COLD-ROLLING 
UNANNEALED COLD-ROLLED STEEL 
: Amount Reduced Pressure on Rolls (Pounds) for a Pinch in Inches of 
No. Material In.  PerCent. 0.002 0.003 0.004 0.005 0.006 0.008 0.010 
13 0.029in. thick.................000e eee 0.007 19.5 9,500 11,700 13,750 15,800 17,800 21,800 25,700 
14 0.027in.thick...........00 0002 c cece eee 0.009 25.0 10,100 12,950 15,700 18.400 21,000 26,000 31,000 
15 0.023in. thick...... ana e ies inet re 0.013 36.1 12,000 14.950 17,850 20,850 24,000 30,750 
16 0.0215in.thick..............0.00.00ceee 0.0145 40.3 12.750 16,100 19,500 22950 26,100 32,700. ..... 
TABLE 1B. PRESSURE EXERTED ON 5-IN. ROLLS FOR A STRIP 1 IN. WIDE WHEN COLD-ROLLING 
HOT-ROLLED AND ANNEALED STEEL 
Pressure on Rolls (Pounds) for a Per Cent. of Rolling of 
No. Material 4 8 10 12 16 20 24 
1 0.096in. thick hot-rolled..............ceeceeeeee eee 7,800 12,000 13,700 15,200 17,800 20,100 22,300 24,400 
7 0.073in. thick hot-rolled... 2.0... s isc ecce cece e eee 5,900 9,600 11,200 12,650 15,300 17,700 19.700 21,500 
12 0.036in. thick annealed.....................-..00.. 3,600 6,450 7,700 8,850 11,000 12,800 14,600 16,250 
TABLE 2B. PRESSURE EXERTED ON 5-IN. ROLLS FOR A STRIP 1 IN. WIDE WHEN COLD-ROLLING 
UNANNEALED COLD-ROLLED STEEL 
Material Amount Reduced Pressure on Rolls (Pounds) { Per Cent. of Rolli 
No. Reduced to In. Per Cent. 4 8 10 12 a ral remy 20 na eg is 
2 0.081in. thick................ 0.015 15.6 11,050 15,300 16,950 18,400 21,000 23,400 
3 O.07lin.thick.....0 000000000: 0.025 26.05 11,650 15,750 17,400 18,900 21.700 24/500 37200 cles 
4 0.065in.thick...........0.... 0.031 32.3 11,900 16,150 17,800 19,200 21,900 24300 26500  ..... 
5 0.0585in. thick............... 0.0375 39.1 12,200 15,600 17,850 19,450 22,400 25,000 27600 ..... 
6 0.05lin.thick................ 0.045 46.9 12,600 16,800 18,450 20,000 22.800 25,250 27,500 ..... 
TABLE 3B. PRESSURE EXERTED ON 5-IN. ROLLS FOR A STRIP 1 IN. WIDE WHEN COL 
UNANNEALED COLD-ROLLED STEEL one 
: Amount Reduced Pressure on Rolls (Pounds) f i 
No. Material In. Per Cent. 4 8 10 Te 12 enn oo oi Bb sear ee 28 
8 0.000in. thick................ 0.013 17.8 10,250 14,150 15,550 16,850 19,200 
9 0.049in.thick.....0 0.2.0.0. 0.024 32.9 9600 13450 15,050 —«*16'500 «19100-21850. a8'es0.ae'so0 
10 0.040in. thick..... 002s... 0.033 45.2 9,800 13,700 15,300 16.750 19.400 21.850  24:'350 26/600 
11 0.0345in. thick... 21.0222 2 20! 0.0385 52.7 10,400 14,400 16,050 17,600 20,300 23,050 25.750 28,500 
TABLE 4B. PRESSURE EXERTED ON 5-IN. ROLLS FOR A STRIP 1 IN. WIDE W : 
UNANNEALED COLD-ROLLED STEEL Bye ee 
Amount Reduced i 
—_ esl me Sey oaee ‘ i pressure on Ree sands) hee a Per went of Orne of 
13 0.029in. thick................ 0.007 19.5 7,400 10,250 11,500 12,650 15,0 
14 0.027 in. thick... 0.00 0.009 25.0 7150 10,600 12,100 «13,650 «16-600 «19430. 28'200 BR 700 
15 0.023in.thick.....0.......... 0.013 36.1 8,450 11,500 12,900 14,300 16,900 19,600 26,950 30,900 
16 0.0215in. thick... 0.02 o oo 0.0145 40.3 8,200 11,750 13,300 14,700 = :17,650 = 20,400 = 27,600 ~—31,200 
TABLE 8. PRESSURE EXERTED ON 20-IN. ROLLS FOR A STRIP 1 IN. WID 
HOT-ROLLED AND UNANNEALED STEEL © > >& “HEN COLD-ROLLING 
; Pressure on Rolls (Pounds) f Pi i 
aihudeindeceuiee: fae 0.002 0.003 0.05 O00 OOK Obl Oe Dore 
06 in. thick hot-rolled................000000. 9,900 13,100 15,900 18300 20, 
0.081 in. thick unannealed.......00 0 ooo ooo 17/600 21,200 241400 --27'100 20600 B8a0D ae 40;600 465600 
0.071 in. thick unannealed...................... 19,600 23,900 27,100 29,900 32'400 «= s-36:800 «40800 Ss“ 44'800.~—Ss52'400 
0.065 in. thick unannealed......... 111.110... 21,200 25,400 28,900 31,800 34,400 38,900 43-100 Ss 46'900 SB 3'700 
0.0585 in. thick unannealed..................... 23,000 26,800 30,200 -33,300 36,100 41,400 46,400 -~—-50'800 «89400 
-Ob1 in. thick unannealed...................... 25,300 29,700 33,400 36,700 = 391600 «45,200 +=«-50°100-—s«54'600——«63'100 


also rolled in the experimental mill. The results of these 
rollings are shown by curves 8 to 11 in Fig. 2 and in 
Tables 3A and 3B. The history of the steel for each 
group is as follows: 


8. Starting with hot-rolled steel 0.073 in. thick, cold- 
rolled in three passes to 0.060 in. thick unannealed. 

9. Starting with hot-rolled steel 0.073 in. thick, cold- 
rolled in six passes to 0.049 in. thick unannealed. 

10. Starting with hot-rolled steel 0.073 in. thick, cold- 
rolled in nine passes to 0.040 in. thick unannealed. 
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11. Starting with hot-rolled steel 0.073 in. thick, cold- 
rolled in eleven passes to 0.0345 in. thick unannealed. 

Strips of steel 0.036 in. thick that had been cold-rolled 
from hot-rolled pickled steel (0.0%2 in. thick) in the 
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rolling mill of the Stanley Works and then annealed 11 
hr. were rolled in the experimental mill, and the results 
of these tests are shown by curve 12 in Fig. 3 and ‘in 
Tables 1A and 1B. 

Strips of unannealed steel that had been reduced from 
the annealed steel (0.036 in. thick) by a number of passes 
through the rolling mill of the Stanley Works were also 
rolled in the experimental mill. The results of these tests 
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are shown by curves 13 to 16 in Fig. 3 and in Tables 4A 
and 4B. The history of the steel, for this group is as 
follows: 

13. Starting with annealed steel 0.036 in. thick, 
rolled in one pass to 0.029 in. thick unannealed. 

14. Starting with annealed steel 0.036 in, thick, 
rolled in two passes to 0.027 in. thick unannealed. 

15, Starting with annealed steel 0.036 in. thick, 
rolled in three passes to 0.023 in. thick unannealed. 
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16. Starting ith, annealed steel 0.036 in. thick, cold- 
rolled in four passes to 0.0215 in. thick unannealed. 

The effect of width of strip was investigated with an- 
nealed steel 0.035 in. thick. Strips of this steel 14, 1 and 
A EE RRS WUE ESTBIE UPON ERRSSURE EXERTED 

STEEL 0.035 IN. THICK 


Pressure on Rolls ( Pounds) Pressure nate for Strips 
5 ee a ue of wide 2 In 


) 1 In. 
In. 4 In. to 1 In. ‘es } Th. to 4 In. 
0.001 7,100 3,500 1,720 2.03 4.13 2.04 
0.002 10,950 5,500 2,780 1.99 3.94 1.98 
0.003 14,300 7,500 3,650 1.91 3.92 2.06 
0.004 17,500 9,200 4,450 1.90 3.94 2.07 
0.005 20,550 10,750 5,200 1.91 3.96 2.07 
0.006 23,600 12,200 5,910 1.93 4.00 2.06 
0.007 26,600 13,600 6,600 1.96 4.03 2.06 
0.008 ,600 15,000 7,280 1,97 4.07 2.06 
0.009 32,450 16,350 7,900 1.99 4.11 2.07 
0.010 35,300 7,800 8,540 1.98 4.13 2.08 
0.011 38,100 19,050 9,150 2.00 4.17 2.08 


2 in. wide were rolled in the mill. The results of these 
texts are shown by curves 17, 18, 19 in Fig. 4, and the 
pressures on the rolls ag taken 
from these curves are given 
in Table 5. 

When rolls of different di- 
ameters are used, the pressure 
will, it is believed, depend on 
the projected areas of the 
rolls in contact with the 
metal. The meaning of the 
term “projected area of the 
rolls acting on the metal” will 
be understood by referring 
to Fig. 5. 

When a piece of metal 
1 in. wide is being rolled 
between the rolls A and 
B from a thickness ¢ to 
t, inch, the projected area 
of the rolls acting on the 
meta] will be equal to b, the 
sectioned area in the top view. 

For a strip of metal w inches wide the projected area 
will be w times that for a 1-in. width. The per cent. roll- 


DIAGRAM OF 
ROLLS ACTING 
ON METAL 


FIG. 5. 


a From Fig. 5 it is seen that the 


{— 
ing will equal j 
projected area b for any pinch ¢ — ?¢, on a 1-in. strip can 
be found from the relation 


b=Vk?— (h—C)? 


where 
k = Radius of the rolls; 
C= ee aie or one-half the pinch. 


2 
The values of the projected areas of 5-, 8-, 12-, 14-, 
16-, 18- and 20-in. rolls acting on a strip of metal 1 in. 
wide, for different amounts of pinch, have been calculated 


6. secrecy AREAS FOR ROLLS OF DIFFERENT DIAM- 
ocers ERS FOR A STRIP 1 IN. WIDE 


h, — uae Area (Sq.In.) for Rolls of Diameter 
ria 5 In. 8 In. 12 In. 14 In. 16 In. 18 In. 20 In. 
.002 0.0707 0.0894 0.1095 0.1183 0.1265 0.1341 0.1413 
0.010 0.1580 0.1999 0.2449 0.2645 0.2828 0.2999 0.3162 
0.020 0.2234 0.2827 0.3463 0.3740 0.3989 0.4241 0.4471 
0.030 0.2734 0.3461 0.4240 0.4580 0.4897 0.5194 0.5475 


by the foregoing formula and are given in Table 6. 
When these values are plotted on logarithmic cross-section 
paper, Fig. 6, it is seen that there is a straight-line rela- 
tion between the projected areas and the different pinches 
for each size of rolls. As these lines are nearly parallel, it 
follows that there is a nearly constant ratio for all pinches 
between the projected areas of each size of rolls and the 
projected areas of the 5-in. rolls. The ratios of these 
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projected areas of different-sized rolls to the projected 
areas of 5-in. rolls for three pinches are given in Table 7. 

If now we wish to obtain the pressure on the rolls for a 
certain-sized roll, when steel of the composition used in 
our rolling-mill tests is rolled, we must multiply our 
values in Tables 1A, 1B, 4A and 4B by the ratio of the 
projected areas in Table 7 for this size of rolls. For 


TABLE 7. RATIOS OF PROJECTED ARDAS OF DIFFERENT-SIZED 
ROLLS TO PROJECTED AREAS OF 5-IN. ROLLS 


Ratios of Projected Areas of Rolls to Projected Areas of 5-In. Rolls, for 
Rolls of Diameter 


In. 5 In. 8 In. 12 In. 14 In. 16 In. 18 In. 20 In. 
: 1,000 1.265 1.549 1.674 1.789 1.897 1.999 
0.010 1.000 1.265 1.550 1.674 1.790 1.898 2.001 
0.020 1.000 1.265 1.550 1.674 1.790 1.898 2.001 
0.030 1.000 1.266 1.551 1.675 1.791 1.900 2.003 


example, the values thus found for the pressure on 20-in. 
rolls for the hot-rolled steel having an original thickness 
of 0.096 in. and the steel cold-rolled from this thickness 
are given in Table 8. 


DISCUSSION OF RESULTS 


The speed of 16 ft. per min. for the face of the rolls 
was chosen for these tests, as similar experiments on brass? 
made by the authors of this article showed that higher 
speeds than this had no decided effect on the roll pressure. 
The values given in Table 5 show that the pressure on the 
rolls approximately increases directly with the breadth 
of the strip rolled. 

In Table 1A it can be seen that a pressure of 21,200 Ib. 
was developed on the 5-in. rolls in rolling 0.073-in. thick 
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FIG. 6. PROJECTED AREAS OF VARIOUS-SIZED ROLLS 


hot-rolled steel, No. 7—a pinch of 0.020 in. In Table 3A 
it will be seen that about the same pressure was developed 
on the rolls in rolling the cold-rolled steel, No. 11—a 
pinch of 0.006 in. 

Again in Table 1A it will be seen that a pressure of 
9,800 Ib. was developed on the 5-in. rolls in rolling 0.073- 
in. thick hot-rolled steel, No. Y—a pinch of 0.006. In 
Table 3A it is found that a pressure of 21,300 lb., or more 
than twice as much, was developed on the 5-in. rolls in 
rolling the cold-rolled steel, No. 11—the same pinch. A 
number of similar comparisons may be made by further 
examination of Tables 1 to 4. 

The safe roll pressure for a rolling mill being known 
from its design, for the grade of steel used in this inves- 
tigation, it will be possible from the results given here 
to determine the maximum safe pinch for any initial con- 
dition of the steel or properly to design a mill when the 
amount of rolling required is known. 
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Punch-Press Accidents 
By W. ALTON 


In regard to the different causes of press accidents 
that have been mentioned, I believe they are occasion- 
ally caused by the ram’s dropping back after it has nearly 
reached the top of its stroke. This is not such a rare 
occurrence when the press is equipped with a friction 
brake that bears all the time, for it is only a question 
of time when the brake wears so much that it no longer 
holds. 

To overcome this difficulty the following stop was 
applied to a press after the ram had dropped and only 
just missed catching the operator: A ratchet wheel A 
was keyed on the end of the crankshaft. The casting D 
was hung on a stud that was available, and to this the 
two pawls B and C were attached. B rides on the 
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THE ALTERATION TO THE PRESS 


ratchet all the time and prevents the press from falling 
back. The shaft E was mounted across the front of 


the press and connected by suitable links and levers to 
the operating pedal. 

The clutch lever G was attached to the lever on the 
shaft £ by the link F, having a slotted end so that the 
first thing done when the pedal is depressed is to with- 
draw the pawl C, and then the press is set in motion. 
This paw! prevents the press ram from dropping forward 
if the crank happens to be carried a little past the center. 

After applying the above device, we slacked up the 
brake and ran the press to test it. It worked as certainly 
as if the brake was on; but if we held off the pawl B, 
it would drop back about once in four times. 


Exports of Ammunition, explosives and firearms for the 
period beginning Aug. 1, 1914, and ending May 1, 1916, accord- 
ing to figures made available by the Department of Com- 
merce, run up to the enormous figure of $480,000,000. It is 
significant to observe that of this aggregate $188,475,063 was 
shipped during January, February, March and April of 1916. 
In classifying these exports the following figures are given: 
Cartridges, $44,271,750; gunpowder, $127.767,170; other explo- 
sives, $195,649,764; firearms, $22,473.934. These figures do not 
include unloaded shells, of which it is calculated by the 
department’s experts $90,000,000 were exported during the 
period covered. The unloaded shells are included in the 
export statements under the general classification of miscel- 
Janeous iron and steel products. Prior to the war the total 
of the exports of ammunition, explosives and firearms 
amounted to $300,000 per month, which by April, 1916, had 
risen to the stupendous monthly value of more than $53,000,000. 
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The Manufacturer’s Interest in 
Vocational Education 


By Max B. Rosrnson* 


SYNOPSIS—No one is more vitally interested in 
the future of vocational education than the build- 
ers of machinery, yet in too many cases they are 
paying Itttle or no attention to it. Changing 
conditions have made the old apprenticeship a 
thing of the past, and there ts. little organized ef- 
fort to get a practical substitute. The present 
crisis has shown the scarcity of skilled men. Will 
the proposed Congressional aid solve the problem, 
and how can it be best applied? 
—— 

The vocational-education bill now before Congress con- 
templates giving to the states an annual sum in excess 
of $7,000,000 to aid in advancing industrial and agricul- 
tural education. As our manufacturers have long sought 
Federal aid for training workers, it is but natural to 
assume that they have more than passing interest in 
this prospective legislation. Unfortunately, however, 
their active support has been rather meager, and it has 
been difficult to draw from them any adequate and defin- 
ite expression of opinion. Industrial production is said 
to be a feast or a famine, and the feast of today seems 
to have brought indifference as to the morrow. Should 
this bill, called the Hughes bill and the Smith bill in 
the House and Senate respectively, pass the present Con- 
gress, the representatives of agriculture and education, 
and not the manufacturers, may claim the credit for the 
constructive work. 

In the light of facts it seems as though our manu- 
facturers are surely, if unintentionally, pursuing a most 
shortsighted policy. They rush representatives to Wash- 
ington to combat dangers that may threaten the tariff, 
but appear indifferent toward the millions that may or 
may not be spent for their future workers. They antici- 
pate coming demands for their products and create new 
designs accordingly, but fail to anticipate their future 
supply of brains, skill and brawn. They fight inefficiency 
in most elusive forms in their own organizations, but 
seem unready to fight a policy leading to future ineffi- 
ciency or to support actively a policy making for the 
opposite. 

Contrast the attitudes shown toward vocational edu- 
cation by the other interests most affected. Industry 
has concerned itself with present conditions, expecting 
others to solve the problems of the future. Agriculture, 
on the other hand, has recognized the development and 
benefits that can result from Federal aid. Agriculture 
has already sought and received Federal aid, as evi- 
denced by the Government researches, by the experiment 
stations and by the agricultural instruction now given in 
many rural schools and in our state universities. The 
agricultural interests are receiving what industry has 
long desired, but what it has made little effort to obtain. 
Other interests will be intelligently represented in the 
administration of any educational bills that may become 
law. 


—_———eew 
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There are in our public schools today over 19,000,000 
children. Approximately 10,000,000 of these will never 
go beyond the fourth grade; 14,000,000 never reach the 
eighth grade, and over 17,000,000 never see a day of 
high school. As soon as the state laws permit, these 17,- 
000,000 children drop out of school and enter agricul- 
tural, commercial and industrial life. 

As Dean Schneider explains the size of the problem : 
“If these millions of children were stretched across the 
country in a straight line, giving one linear foot of space 
to each child, the line would reach from the upper end 
of Maine to the lower end of California. That portion 
which goes through the high schools would reach across 
the state of California. The rest of the line from Maine 
to the eastern border of California is drawn into com- 
mercial, industrial and agricultural life at about the age 
of 15 years, with no industrial training prior to going 
to work and practically no schooling thereafter. This 
proportion holds in any industrial town or city.” 

Most of these remain under parental guidance, and 
many will learn to till the soil as did their fathers, Ag 
a group, they cause little anxiety. It is for industry 
to advance the welfare of the children who are to become 
its workers and without whom it could not exist. It is 
confronted by two separate and distinct problems: (1) 
The securing of workers with general training at least 
equal to and preferably better than that of our grade 
schools; (2) the training of workers in jobs for which 
they have demonstrated talent. 

The fact that these problems exist should not be taken 
as an indictment of our public schools nor of our public- 
school systems. Although our schools have not provided 
the instruction that these children over 14 need and de- 
sire, industry gave no warning that it could no longer 
train its own. It outgrew its apprenticeships without 
notice. Industry, therefore, has helped create the con- 
ditions of which we speak, and industry must help apply 
the remedy. The part which the public schools must 
play is what we call “vocational education.” 


THE Proposep LEGISLATION 


In the light of our problems as stated, it is generally 
admitted that a comprehensive system of vocational edu- 
cation is a growing necessity. It is also recognized that 
only Federal aid can make such a system possible in 
many states. So much has been written on this that 
argument seems unnecessary. The present emphasis is 
that the attention, consideration and forethought of all 
interests concerned are required in the final molding of 
the prospective legislation and that active effort may be 
required to secure its passage after its final form is 
agreed upon. 

While the possible success of the present issue cannot 
immediately nor completely solve all problems, it is ex- 
pected to stimulate greatly the interest and activity in 
the separate states. The preamble of the bill before the 
House of Representatives, the Hughes bill, reads: “To 


1From “Industrial Efficiency,” presented before the Amer- 
(én Institute of Electrical Engineers, April, 1909. 
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provide for the promotion of vocational education; to 
provide for codperation with the states in the promotion 
of such education in agriculture, the trades, industries 
and home economics; to provide for codperation with the 
states in the preparation of teachers of vocational sub- 
jects; and to authorize the appropriation of money and 
to regulate its expenditure.” 

Under this bill the appropriations commence in 1917 
and increase annually in amount until 1925, after which 
they remain constant. Appropriations for agricultural 
education are divided among the states in proportion to 
their rural population, appropriations for industrial edu- 
cation are divided according to urban population, and 
appropriations for the training of teachers are divided 
according to total population. All appropriations are 
based on the condition that the states themselves appro- 
priate like amounts for the same purposes. No part of 
the appropriations may be spent for lands, buildings, re- 
pairs or rentals, and no part may be used to benefit any 
religious or privately owned schools. Separate state 
boards appointed in each state are responsible for all 
money received by the states, while the administration 
of the bill itself is to lie with a Federal Board for Voca- 
tional Education, consisting of the United States Com- 
missioner of Education and four associate members to 
be appointed by the President, these to receive a yearly 
salary of $5,000 each. 


PROVISIONS OF THE BILLS 


The bill stipulates in broad terms the kinds of schools 
that may be established, but leaves the details to be 
formulated according to local needs. Most important 
among the conditions imposed are that the education shall 
be of less than college grade; that it shall be designed to 
meet the needs of persons over 14 who are preparing 
for farm work, a trade or an industrial pursuit, or who 
have already entered upon such work; that at least half 
the time of instruction for persons not employed shall be 
given to practical work on a useful or productive basis; 
that at least one-third of the appropriation to any state 
be applied to part-time classes for workers already em- 
ployed; that the minimum age limit for evening indus- 
trial schools be 16 years and that the instruction therein 
be confined to that which is supplemental to the daily 
employment. Certain modifications of these conditions 
may be made in towns of less than 25,000. 

Almost identical in form with the Hughes bill is the 
Smith bill of the Senate, reported favorably by the Com- 
mittee on Education and Labor on Jan. 31, 1916, and 


now on the calendar awaiting consideration. In two 
most important respects, however, does it differ: First, 


it provides no money toward the salaries of teachers of 
home economics; and, second, it provides that the Fed- 
eral Board for Vocational Education shall consist of 
the Postmaster General, the Secretary of the Interior, 
the Secretary of Agriculture, the Secretary of Commerce 
and the Secretary of Labor, these officials to shoulder the 
entire administration of the work in addition to their 
other duties. It also “appropriates” money instead of 
“authorizing” such appropriations. 

At the present time there are differences of opinion 
regarding certain provisions of the Hughes bill and of 
the Smith bill as outlined. The committee of the United 
States Chamber of Commerce appointed to consider the 
question of vocational education has reported strongly 
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in favor of the principle of Federal aid and of most 
of the provisions of the bills. It believes, however, that 
the Federal board of administration should not be con- 
stituted as outlined in either bill, but should be repre- 
sentative of all the interests concerned—namely, indus- 
try, commerce, labor, agriculture and education. It feels 
that the importance of the work will demand the entire 
attention of the board—men unfettered with other 
duties—and that its members should be paid $10,000 
per year instead of the $5,000 provided by the Hughes 
bill, in order to command the great ability needed. This 
committee also believes that it should be mandatory that 
the board appoint advisory committees to represent in- 
dustry, commerce, labor, agriculture, home making and 
education and that the appropriations should not neces- 
sarily be denied to private or reli:ious schools. 

These recommendations are embodied in a new draft 
of a bill submitted with the report and based, as is the 
Hughes bill, on the bill originally recommended by the 
Federal Commission on National Aid to Vocational Edu- 
eation in 1914. The principal recommendations have 
been submitted, under date of Apr. 1, 1916, for a refer- 
endum vote to all members of the Chamber of Commerce. 
The returns on this vote were due on May 16, 1916. 

The total annual sum spent for vocational education 
under the full operation of the educational bill would 
be more than double the amount of the Federal appro- 
priation, or in excess of $14,000,000. A goodly share 
of this would be spent for industrial workers. Whether 
this would meet the problems or fail to meet them de- 
pends upon the present provisions of the bill and upon 
their future execution. In proportion to the effectiveness 
with which the manufacturers would have their problems 
tackled, in that proportion must they share their re- 
sponsibility in passing the right kind of legislation and 
in securing proper representation in its administration. 


THE RESPONSIBILITY OF MANUFACTURERS 


What, then, shall be the attitude of manufacturers, 
as businessmen, toward the framing and the passing of 
this legislation? Shall the bill be scrutinized carefully 
for features that may seem objectionable? Shall it be 
searched for omissions that might lower its maximum 
usefulness to industry and industrial workers? Shall 
the importance of the influence of industry in the future 
development of the education proposed be realized? Or 
will manufacturers sit with folded hands and silent voices 
and expect the legislators and pedagogues to do these 
things for them? 

It cannot be hoped that the vocational bill will re- 
ceive undivided support. There is undoubtedly a type 
of producer, well known to most of us, who will oppose 
it most bitterly. This man thrives on the youth of his 
workers, for his specialized work is mastered by mere 
children. When their increasing age brings responsibil- 
ities that demand commensurate wages, his regard for 
them has left. They are discharged to make room for 
younger brothers and sisters and are returned to the 
world without an education and without a trade. With 
his short sight, such an employer will oppose anything 
that savors of even slight inconvenience or expense. He 
is as great a menace to industrial progress as he is to 
society at large. Who knows but that the dissatisfac- 
tion expressed with the recently -enacted vocational legis- 
lation in Pennsylvania has come largely from this type? 
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‘As stated before, it is not expected that the passage 
of the Hughes bill will bring a millennium. It js but 
a step in the right direction. Since its help is indirect, 
public opinion alone can determine the time and extent 
of its maximum effectiveness. Like most legislation in a 
new field, the bill undoubtedly contains both strong points 
and weak points. But on the whole, it looks sane and 
reasonable and holds promise. 

If the solution of the problem of training young work- 
ers is to be permanent, it must ultimately be profitable 
to both the employer and the worker. It must not ex- 
ploit the latter and seek to lower wages by increasing the 
supply of skilled labor; neither must it so educate our 
youth that they will look down upon work. This is a fit 
problem for employers and educators, working hand in 
hand. It is too large for either alone. 


Variation of Cost with 
Volume of Work 


By DEXTER S. KIMBALL* 


All managers who have cost svstems have been con- 
fronted with the trying problem of rising costs as the 
volume of work in the factory diminished. Though much 
has been written on the general theory of cost finding, this 
particular feature has not been clearly explained and is 
not in general well understood. A former article (see 
page 932) dealt with the rise and fall of costs due to 
variation in volume of work as affected by the cost of tools 
or cost of preparation. The present article has to do with 
the rise and fall of costs with the volume of business as 
affected by expense or burden. 

It should be mentioned that the volume of product 
passing through a factory may vary in several ways. 
There may be a uniform increase or decrease in every line 
manufactured ; or some lines may increase or decrease in 
volume while others do not change; or some lines may 
increase while others decrease. All these changes may be 
in any relative proportion whatsoever. The arguments 
presented will be clearer if only the first two of these 
varying conditions are considered—namely, when the vol- 
umes of all lines rise and fall together, or where some 
lines fall markedly while others remain normal. 

Now if expense varied directly with the volume of work, 
there would be no change in cost so far as expense is con- 
cerned with either of the methods of variation of volume 
under discussion. Such, however, is not the case. An 
examination of the expense factors of any enterprise will 
show that, while some are fairly constant in amount, 
others rise and fall with increase or decrease in the volume 
of the business, though not according to the same laws. 
Thus many expenses that are incident to the very exist- 
ence of the business regardless of productive operations, 
such as rent, taxes, insurance and depreciation of build- 
ings, do not vary materially whether the business is active 
or not. Other factors of expense, such as indirect labor 
and operating supplies, vary with the volume of business, 
though not in general in direct proportion to such varia- 
tions in volume. Thus it requires a minimum amount 
of oil to lubricate the machinery of transmission when no 
work is being done, and any more oil is obviously depend- 
2nt upon the volume of work. Many other expenses have 
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similar characteristics. It is difficult to express these 
relations in terms of any fixed factor of production, but 
the general law may be expressed by the equation 
E=c+ fu, 

where EF is the expense, c the minimum constant amount 
and fv some function of the volume, which function in 
general is a complex quantity and difficult to express 
mathematically. 

If then the volume of all lines of product decreases, it 
is obvious that, no matter what method of expense distri- 
bution is in use, a rise in productive costs must inevitably 
result, since the characteristics of expense are alike for 
all lines of product. If the decrease in volume is great 
enough, all lines will cease to be profitable because of the 
irreducible minimum expense. The conditions are anal- 
ogous to those pertaining to special tools or preparation 
costs discussed on page 932. If no product is produced, 
this minimum expense still persists and constitutes an 
irrecoverable loss. 


WHEN Some Lines ARE NORMAL AND OTHERS DECREASE 


If, however, the volume of some lines remains normal 
while that of some others is markedly decreased, the case 
is different. Under all averaging methods of expense 
distribution, such as percentage on labor or percentage 
on man-hours and where all expense is charged off over 
current product as fast as such expense accrues, ‘the active 
lines must necessarily carry not only their own expense, 
but the expense due to idle tools that may not have been 
used in producing these active lines. If the volume of 
the active lines should decrease even a moderate amount, 
it is obvious that this over-burdening might cause these 
active lines to be a source of loss, though the efficiency of 
production was not materially changed. If an accurate 
machine rate could be made that would distribute all 
expense in proportion to the use that is made of each and 
every facility, this over-burdening would not occur and 
each line would bear only its own just share of expense. 
Such a machine rate is difficult, if not impossible, to 
obtain. It will be noticed that the production-center 
method aims to do the very thing; and in so far as the 
machine rate of the production-center method is con- 
cerned, it is in accord with the theory of proportional 
distribution of expense. The supplementary rate, how- 
ever, which grows out of the inherent defects of the 
machine rate, is illogical in so far as it distributes ex- 
penses belonging to one class of work against the cost of 
another class. 

I. would seem logical that any product should bear only 
the expense incident to its fabrication. There would seem 
to be no reason why one line of product should bear the 
burden of another any more than that one factory should 
bear the burden of another factory, simply because they 
both belong to the same man. It is very difficult, how- 
ever, in most factories to segregate the expense so as to 
make proportional allocation of expense with any degree 
of accuracy, and the assumed necessity of distributing all 
expense as fast as it accrues is the justification usually 
put forward for such methods as do sometimes burden one 
line of product with what really belongs to another. 
Many accountants and managers insist, however, that the 
expense distributed against any product should be strictly 
proportional to the use it has made of the facilities of the 
factory, and any other expense belonging to any other 
product should be disposed of in some other way. 
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One of the methods suggested for solving this problem 
is to carry all expenses due to idleness directly to the 
profit and loss account and charge them off as a loss 
against the business. The error in the reasoning back of 


this plan is that it assumes that all machines should be- 


in operation constantly and that, therefore, all expense 
due to idleness is irrecoverable—an assumption that is 
not necessarily true. A machine may be indispensable 
and yet be idle a considerable portion of the time, and the 
expense charge for such a machine should be set so as to 
discharge the total yearly expense over the production for 
that period. 

This solution of the problem, furthermore, might often 
result in carrying to profit and loss an expense that could 
be included in costs and thus recovered. Aside from any 
logical principles of expense distribution, expediency 
would dictate that as much expense as possible should be 
buried in the sales prices, regardless of the origin of these 
expenses, provided, however, that this does not destroy. 
the possibility of making sales by over-burdening product 
that normally would produce a profit. 


DISTRIBUTING BY AVERAGING OVER A YEAR OR LONGER 


Another method of solving this difficulty is to carry all 
expense to an expense account in the usual manner and 
distribute it by one of the averaging methods already 
referred to, but adjusting the rate of distribution on the 
experience of a year, at least, instead of on the records of 
the preceding month. The expense account, therefore, 
will act as a reservoir discharging more of the expenses in 
busy times and less in dull times. It would of course 
also equalize periodic expenditures, such as taxes, etc. If 
the rate of discharge be accurately set, the entire expense 
should be discharged at the end of the period for which 
the rate of discharge has been computed. Should there 
be an undistributed balance in the account at the end of 
the fiscal year, it can be carried to profit and loss or it can 
be carried forward into the next period and the rate 
adjusted so as to distribute it over this period. While this 
method provides for distributing all the expense with- 
out great danger of unduly over-burdening production 
during dull times, it is of course open to the objections 
that are urged against all averaging methods of expense 
distribution. 

H. L. Gantt, discussing this problem in an interesting 
paper presented before the American Society of Mechan- 
ical Engineers,’ argues that “the indirect expense charge- 
able to the output of a factory bears the same ratio to the 
indirect expense necessary to run the factory at normal 
capacity as the output in question bears to the normal 
output of the factory.” That is, if the production falls 
to, say, one-third the normal volume, this production 
should be burdened with only one-third the normal ex- 
pense, so that, everything else remaining the same, the 
manufacturing costs would not change with volume of 
product. 

Granting that proportional distribution of expense is 
logical and desirable, Mr. Gantt’s contention is true only 
when the decrease in volume of product is brought about 
by the complete suspension of production in some lines 
while the remaining lines are continued at normal volume. 
His contention will be approximately true also for small 
decreases in all lines of product. But if a great decrease 
takes place in all lines of product, a rise in productive 


1See “Journal” of the America i : 
neers, August, 1915, p. 466. n Society of Mechanical Engi- 
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costs must surely result from causes that lie in the very 
nature of expense itself. As has been explained, expense 
does not in general vary proportionally with volume of 
product, but there is always an irreducible minimum that 
must be cared for no matter how small or how great the 
volume of product may be. If all lines of product con- 
tinue to decrease in volume, there surely comes a time 
when all manufacturing will be conducted at a loss; and 
no method of expense distribution can obviate this result. 
It will appear from the preliminary discussion in this 
article of the characteristics of expense that the relation 
between expense and volume of product cannot be ex- 
pressed in this simple manner. 


POSSIBILITIES OF AN INTELLIGENTLY COMPUTED 
MACHINE RATE 


It would appear that an intelligently computed ma- 
chine rate in connection with a supplementary rate based 
on the experience of a long period of time would do much 
to solve this perplexing problem. Such a machine rate 
would distribute all expenses that are attached to ma- 
chines or processes in proportion to the use that is made 
of them, regardless of the volume of product. The bulk 
of the expenses would therefore be proportionately dis- 
tributed even in times of moderate depression. The sup- 
plementary account containing the expense due to idleness 
would be equalized not only over processes, but over 
periods of good times and depressions, thus minimizing to 
some degree at least the danger of illogical over-burden- 
ing and at the same time distributing all expense into the 
shop costs. I am not aware that this method has been 
tried, but it would seem to have some merit. 

It should be remembered, however, that all these meth- 
ods of equalizing expense distribution are helpless against 
extreme depressions. There is no account to which ex- 
pense can be carricd and disposed of by some trick of 
accounting any more than it can be safely forgotten. 
Any expense that is not included in the costs and recov- 
ered in the sales 1s a Joss. Furthermore, the entire ques- 
tion of variation in expense burden with change in volume 
of product is complex. Sweeping generalizations regard- 
ing it, or in fact regarding any phase of cost finding, are 
usually unwise, and the particular phase of cost finding 
discussed in the foregoing paragraphs will bear close in- 
spection in each case before drawing definite conclusions. 

J 


Shop Transportation 
By Gustave REMACLB 


Recently, what at first sight appeared to be a rather 
laughable method of transportation proved upon reflec- 
tion to be the best under the existing circumstances. The 
shop was so crowded with misplaced machines that it was 
impossible to walk more than four or five paces without 
dodging or ducking around obstacles. The floor was so 
wrinkled and full of holes that the use of hand trucks was 
wisely avoided. 

An apprentice was given the task of moving about a 
hundred large milling cutters from one department to 
another, care being exercised that they did not become 
nicked at the cutting edges. He accomplished this by 
placing ten cutters at a time upon the handle of a broom, 
dragging the broom along the floor. Transported in this 
manner the cutters came in contact only at the sides, thus 
avoiding nicking at the cutting edges. I don’t think this 
method could have been improved upon. 
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Fixtures Used for Machining 
Automobile Parts 


EpITorRIAL CorRESPONDENCE 


SYNOPSIS—In this article are shown tools and 
methods employed in machining automobile parts. 
The fixture for forming the rounded contour on 
internal levers ts unusually simple in construction. 
An indering fixture serves for milling the ser- 
rations on brake-lever nuts. The brake-lever mill- 
ing fixture ts made in two parts, which may be 
placed in different positions on the table to suit — 
various lengths of levers. A fixture for milling 
the slots in screws is also worth noticing. 


The International Motor Co., Mack Plant, Allentown, 
Penn., is using some interesting methods in manufactur- 
ing automobile parts. In Fig. 1 is shown the tool for 
machining the circular contour of the internal levers. 
The forging has been previously turned to the correct 
dimensions. It is then placed in the fixture, as shown, 
and located and securely held in a machined recess. 


FIG. 3. MILLING BRAKE-LEVER NUT 


The fixture is fastened to the table of the miller. The 
pin of the lever is dropped into a hole of the arm A, 
which is fastened by a nut to the arbor supporting arm 
of the machine. Thus when the table is fed along with 
the 8-in. cutter C revolving, the internal lever is swung 
on an are and the rounded surface of the part is pro- 
duced. The cutter operates at 19 r.p.m. with a feed of 
0.016 in. per revolution. 

In Fig. 2 is shown the fixture for machining the 
rounded surface around the shaft. The forging is placed 
in a hole of the fixture A, which is fastened to the ma- 
chine table with the 8-in. cutter B revolving at 59 r.p.m. 
The handle C, which fits on the machined square of 
the part, is swung around. In this manner the surface 
is given a rounded contour. 

The fixture for milling the serrations on the brake- 
lever nut is illustrated in Fig. 3. The nut is placed in 
a bushing of the fixture, and by drawing back the handle 
A the part is securely tightened down by friction. 


FIG. 4. MILLING THE BRAKE CAM 


AMERICAN 


FIG. 56. MILLING BRAKE LEVERS 


The various positions are obtained by an index pin 
at B, which drops into the notches of the wheel C. After 
one serration has been machined, the handle is pushed 
forward, which carries around the chuck holding the 
part being milled. The handle is then drawn back until 
the pin indexes, when the lever nut is in position for 
the next milling operation. The surfaces are machined 
with the 214-in. 45-deg. cutter D. 

The fixture for machining the brake cam may be seen 
in Fig. 4. The forging is placed in the fixture, the 
turned shaft fitting into a bored hole. The clamp A 
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FIG. 6. MILLING SLOTS IN SHAFTS 


The fixture is held down to the table with bolts in the 
usual manner. The surfaces are then straddle-milled 
with the two 7-in. inserted-tooth cutters operating at 61 
r.p.m. with a feed of 0.03 in. per revolution. The ad- 
vantage of this type of fixture is that the two elements 
may be placed on the table to suit various lengths. 
The fixture for milling the keyways in the service- 
brake shafts is shown in Fig. 6. The two shafts are 
located in V-blocks at A. The nuts B, when tightened, 
draw together the two clamps and hold both shafts in 
position. The two keyways are milled by the machine 


FIG. 7. MILLING BEVEL ON RADIATOR TOP 


is tightened on the part to hold it securely. The table 
is fed against the 114-in. end mill B, operating at 218 
r.p.m. with a feed of 0.01 in. per revolution, and the 
first surface machined until the depth is obtained. 

The clamp is then loosened, the cam slid around and 
the parallel C pushed into position. The cam is again 
held down with the clamp, as described, and the ma- 
chining operation repeated. One of the machined brake 
cams is shown at the right of the fixture. 

In Fig. 5 is illustrated the method of milling the 
sides of the emergency-brake levers. The large end is 
placed in the V-surfaces A. The small end of the rod 
rests on a support and is held rigid by the screw B. 


FIG. 8. MILLING SIDES OF TOP 


in the usual manner. The shafts are then reversed and 
the keyways located by the gage C, which is made with 
projections that fit into the machined splines, thus hold- 
ing them squarely. The other ends of the shafts are 
located and held in a manner similar to that described. 
The machining operation is repeated, bringing into 
alignment the keyways at both ends of the shafts. 

In Fig. 7 is shown the cutter used in machining the 
beveled surface on the radiator top. This tool is 16 
in. at the large end, 534 in. high and has an angle of 60 
deg. It has 24 inserted high-speed cutter blades. 

The cutters and fixture for milling the sides of the 
radiator top are illustrated in Fig. 8. The cutters, 
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FIG. 9. MACHINING SPRING SHACKLES 


which are interesting and novel, are 14 in. in diameter. 
Each has two cutting tools made from 5£-in. square high- 
speed steel. They are held in a bushing that is drawn 
back with a nut, as shown. This type of cutter has 
proved very successful, producing a good surface. These 
cutters operate at 163 r.p.m. with a feed of 0.012 in. 
per revolution. 

The fixture for milling the spring shackles may be 
seen in Fig. 9. The forging is rigidly fastened down 
with the clamps A. The table is then fed against the 
four 8-in. inserted-tooth cutters operating at 332 r.p.m. 
After one end has been machined, the table is lowered and 
fed over. When the fixture is in the proper location, 
the table is raised and the other end of the shackle ma- 


FIG. 11. MILLING SLOTS IN SCREWS 


chined. In this way the various surfaces are milled in 
alignment. 

The lathe and method employed for turning the brake- 
shoe cam are shown in Fig. 10. The rectangular bar 
is placed on centers and is driven by the sides of the 
chuck faceplate A. These parts are made of 0.20 carbon 
openhearth steel, and the lathe operates at 160 r.p.m. 

In Fig. 11 is illustrated the milling of the slot in 
headless screws. The parts are placed in the holes shown 
on the fixture, which carries around the screw against 
the revolving cutter A. When the screw is being slotted, 


FIG. 10. TURNING BRAKE-SHOE CAM 


it is held tightly by the adjustable block B, which presses 
against the side of the fixture. As the tool follows 
around, the pressure caused by the block is removed 
and the slotted screw drops out. The fixture is thus 
automatic, the operator simply placing the screws in 
the holes. The machine will slot on an average of 200 
screws per hour. 
% 


Disposal of Scrap and Refuse* 
By W. Rockwoop ConoveErt 


The collection and disposal of scrap merit careful 
attention. The results obtained from systematic handling 
of this material in large plants are worthy of considera- 
tion. The manufacturer who has given little thought 
to the subject will find that time or labor expended 
in conserving and utilizing waste products of the factory 
is money well invested, and the returns from such labor 
represent no inconsiderable faction of his income. 

A building devoted to storage and sorting, where these 
materials can be collected from the several shops, is 
of advantage. All lots of miscellaneous scrap metals, 
as well as apparatus to be scrapped, can be sent to this 
building to be sorted and prepared for shipment to the 
outside market or for delivery to the home foundries. 
There is little, if any, material about the factory that 
has not sufficient value to pay for its handling in this 
way. 

It is often desirable to have borings and turnings of 
various kinds put into separate barrels or receptacles in 
the shop and properly weighed and marked, in order to 
give each department credit for its scrap product when 
received at the central scrap building. This work can 
be done by the regular force of floor sweepers or laborers. 
A practical method of handling steel and iron borings 
and turnings in large machine shops is to place at several 
points on the floor sheet-iron boxes or receptacles of 
convenient size, capable of holding from one-half to one 
ton and with handles attached to each end for lifting 
and carrying with the shop cranes to open cars 
that mav he run into the shop. These receptacles 
should be placed in localities as convenient as pos- 
sible to several machine tools and where they can 
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be reached with facility by the overhead cranes. The 
chips are removed from the machines and deposited 
in these boxes with practically the same facility with 
which they are deposited in wheelharrows, and the expense 
of wheeling out long distances to platforms or sidings 
is saved. In manufacturing plants where there is no 
provision for running cars into the shops permanent 
platforms with inclined approaches should be erected near 
the sidings in as close proximity to the shop doors as 
is possible without interfering with the ingress or egress 
of production materials, so that the chips can be wheeled 
and dumped into the cars with one handling. 


CoLLECTING CHIPS FROM MACHINES 


Too much care cannot be taken in the collection from 
the machines of such materials as steel and iron borings 
and turnings, which represent a large proportion of the 
waste products in many manufacturing plants. The 
difference in price between mixed and clean borings and 
turnings is such as to warrant the employment in most 
cases of sufficient labor to remove the different classes 
of metals separately, when machines are run on more 
than one kind of metal. In shops where a large number 
of machines are in operation it is often desirable to 
place the collection of chips or turnings under the control 
and supervision of one person. A man of sufficient 
intelligence can he selected from the floor-sweeping gang 
for this purpose without interfering in any great degree 
with his regular work. The duties of the foreman or 
assistant foreman in large departments usually prevent 
either from giving to this subject, except in a general 
way, the attention that it merits. 

The same careful supervision should be given to the 
scparation of brass, composition, copper and other turn- 
ings from automatic screw machines and all classes of 
machines operating on these metals.. A considerable 
portion of this material can be used at the home plant 
in making the various alloys for composition castings 
produced in the brass foundry. Copper and brass turn- 
ings that have become mixed with iron, steel or other 
metals through frequent change of work should be run 
through a metal separator before shipment to dealers. 
The difference in price between mixed turnings and pure 
copper or brass scrap is so great as to render unnecessary 
any discussion of the subject from the viewpoint of 
economy and profit. The chips from screw machines or 
other machines using oil as a lubricant should be run 
through an oil extractor and the oil separated. This 
oil is valuable and can again be used for cutting purposes. 
The net result of reclamation shows a good profit over the 
expense of operating the separator and of other labor 
connected with handling the chips. 


COLLECTION AND DISPOSAL OF REFUSE 


The collection and disposal of refuse is commonly 
looked upon as an item of dead expense, but even this 
material has a limited percentage of value which redeems 
it from total loss. In the erection of manufacturing 
piants the layout commonly provides for the convenient 
and systematic handling of productive materials. On 
the contrary, the economical disposal of refuse or of waste 
products possessed of greater or less value usually receives 
but a limited degree of attention. Small dump-cars 
should be stationed at convenient points alongside raised 
platforms, so that the material can be wheeled from 
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the adjacent shops or yard and delivered directly into 
these vehicles. The practice of clearing refuse from 
shops and depositing it in heaps in the yard and open 
areas, to be rehandled, is most expensive and is such 
bad economy as hardly to admit of discussion. The space 
occupied by these heaps of refuse is frequently wanted 
for temporary storage of castings or other productive 
materials, and the cost of removal, especially during the 
winter months when the mass becomes frozen, is neces- 
sarily excessively large. A trial of the system suggested 
will give results in reduced handling expense that will 
convince the manufacturer still pursuing the old method. 
In most establishments the cost of necessary equipment 
of cars and platforms will be, within a limited period, 
offset by the economy effected. 

A considerable percentage of refuse in many manu- 
facturing plants is adaptable for fuel under steam boilers. 
Where its consumption in the power house is not deemed 
practicable or desirable, the erection of a refuse-burning 
plant of suitable size will permit its being converted into 
steam for power or heating purposes. In factories where 
the production materials consist largely of metals the 
refuse should be inspected before it is fed to the boiler 
in the burning plant, as the cans or receptacles used for 
its collection in the several shops will frequently be found 
to contain pieces of scrap metal that have been thrown 
in by the careless or unthinking operative. Where no 
burning plant exists and the refuse from the shops is 
consigned to one common dumping ground, it is of equal 
importance that such refuse be carefully inspected and 
all material of value, such as copper, brass, and other 
metals, removed and saved. As high an average as 100 
Ib. or more daily of copper or other valuable metals may 
thus be recovered. The manufacturer who has not tried 


this plan will be surprised to find that the dump heap 


is worthy of constant inspection. 

The removal of ashes from power houses and of slag 
and other refuse materials from foundries also constitutes 
a large item of expense. Many modern plants are 
equipped with mechanical conveyors for this purpose. In 
a large percentage of others, however, the old practice 
still prevails of wheeling out in barrows to storage heaps 
and of periodically rehandling these materials to load 
them into cars. If the accumulation of ashes or other 
waste products is sufficiently rapid, it is more economical 
to transfer them directly to cars by means of mechanical 
conveyors. Even where refuse is used to fill some natural 
depression, a conveyor system, either alone or in con- 
nection with narrow-gage dump-cars, is undoubtedly the 
most economical and most satisfactory method of disposal. 
Foundry slag should be carefully looked over and run 
through tumbling barrels where practicable, in order to 
reclaim all the metal possible before consigning to the 
dump or fill. 


Reducing Glare of Light Bulbs 


If prussian blue be applied to the light bulb as far 
down as necessary to prevent the direct glare of the light 
from shining in the eyes, it will be found much more 
comfortable for the workman. It is pointed out by Fred 
Fruhner. This will throw a bluish light to the eyes, but 
the direct rays of the light are thrown on the work. The 
blue should be evenly laid on. 
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Adjustable Tool-Milling Cutter 


The illustration shows a milling cutter that has given 
good satisfaction. The holder is of machine steel, with 
the shank fitted to the miller spindle. The cutting 
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ADJUSTABLE TOOL-MILLING CUTTER 


tools are of high-speed steel, square section, and are 
adjusted to mill various diameters by being arranged at 
an angle to the center line of the holder. For ordinary 
setting of the cutters the holder is placed in the miller. 
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Each cutter in turn is allowed just to touch a small 
surface piece resting on the platen and is then clamped. 
Bridgeport, Conn. CHARLES P, BALL. 
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Chasing Bar Attachment for 
Threading Shells 


The drawing shows an attachment which may be 
adapted to any turret machine for recessing, counter- 
horing and threading the base of high-explosive shells 
for the gas plug. The output on 4.5-in. shells is 
twelve per hour, and the attachment does a superior 
job when compared with the work of the high-priced 
thread-milling machines. No rut is left where the 
cutter starts and stops, but the thread is perfectly 
clean and continuous throughout. The process is known 
as chasing with a multiple thread cutter. There is, in 
addition to the general views of the attachment, an 
iilustration at X of the hand lever for counterboring. 
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Its position in chasing the thread is shown by another — 


view at ¥. Details of the turret plate C are also given. 

The shell is placed in the chuck; and the recess, which 
had been previously roughed out on a heavy drill press, 
is finished with the flat cutters held in 
the main turret. ‘The turret is run 
back, and the hand lever with the 
counterboring cutter in position is 
brought down as shown in the three 
general views. The brass follower 
in HZ is so disposed that it does not en- 
gage the master thread while coun- 
terboring the recess. In the details 
of the turret plate the counterboring 
cutter holder A is 14 in. thinner 
than the threading cutter holder 8, 
causing the lever to come in contact 
with the proper stop screw in the 
plate E, the one at F being for depth 
of counterbore and the other at G for 
depth of thread. 

To chase a thread, the operator turns 
the turret plate to the position shown 
at Y, moves the cutter up to the 
bottom of the recess in the shell and 
bears down. This brings the brass 
thread follower at // into engagement 
with the master thread on the hub of 
the chuck plate, causing the multiple 
thread chaser to advance the proper 
number of threads per inch. Several 
cuts are necessary to finish the thread. 
When the hand lever comes down on the stop screw G, 
which determines the size, the thread is finished. 

With this arrangement it is impossible for the operator 
to use the wrong stop, as turning the turret plate deter- 
mines all the rest. H. P. Hoag. 

Brantford, Canada. 
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Two Handy Planer Tools 


In many shops where a variety of planer work is 
handled, the machinist is often up against it for tools. 

The universal tool holder shown in Figs. 1 to 3 takes 
the place of single-sided tools and tool holders, as it can 
be used to advantage anywhere they can be used. 

It can be made cheaply, three forgings only being neres- 
sary. The shank of the tool should be rather long, and 1t 
need only be finished at the bottom, faced on both sides 
and bored for the swivel-box spindle. 

The swivel box and the tool block are machined as 
shown. The taper-pin hole is drilled with the two parts 
together. Any kind of spring can be used, but the one 
shown has proved satisfactory and is of a form quite easy 
to make. 

In use, the apron on the head is blocked to keep it 
from swinging. The beauty of the lower apron, or clapper 
box, 1s that it cannot be set wrong by an ignorant me- 
chanic—when a tool is set to cut one way, the apron 
must be right. 

Cutting out a circle to gage, with a common round-nose 
tool, is about the most tedious job a planer hand can get. 


My dislike for such jobs caused me to make the tool shown 


in Kg. 4. It not only makes the work more agreeable, 
but does a better job in much less time. 
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The tool bluck and its spindle are solid and consist of 
a wormwheel with a tool slot, a setscrew and a set- 
screw boss, and a spindle with a nut which should tighten 
against a shoulder. 


Meshing in the wormwheel is the 
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DETAILS OF TWO HANDY PLANER TOOLS 


worm shown, held by two plates, cap-screwed to the bar. 
One end of the worm shaft is squared and fitted with a 
ratchet handle. 

In operation the head is clamped to the rail and the 
apron set central. The ratchet can be mechanically oper- 
ated, if so desired, by clamping a stop to the table, high 
enough to clear the job and move the handle the necessary 
amount, but owing to the variation in stroke, the hand- 
operation of this ratchet feed is best and safest in most 


cases. Jor V. Romia. 
Allentown, Penn. 


mt 
Bolt-Threading Machine 


Fig. 1 shows a special bolt threader. This machine 1s 
of the single-purpose type and was designed for turning 
and threading the taper thread under the button head of 
radial stay-bolts. It has a reversible gear drive, mounted 
on a steel-plate superstructure. 

The die heads are arranged so as to be opened by 
hand by the lever at the side of the head. The top end 
of the stay-bolt is guided by an interchangeable sleeve 
in the spindle. Four of these guide sleeves are provided, 
to take care of all sizes of stay-bolts from 1144 to 1% 
in. inclusive in diameter and of any length. One end 
of the sleeves has a plain hole and the other end a 
threaded hole of the respective size of the stay-bolt to 
be guided. The left-hand die head is furnished with 
plain cutters, converting it practically into a box tool. 
The right-hand head has the threading dies. The auto- 
matic knock-off for opening the die is not used, because 
the récess under the head of the bolt is cup shaped and 
would not permit opening the dies before the bolt is 
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FIG. 1. BOLT-THREADING MACHINE 


backed out a little distance, which is the reason for the 
reversible drive. 

In operating the machine the bolt is placed in the 
floating holder shown in the left-hand vise. The top 
end of the rough bolt A is entered in the guide sleeve in 
the spindle, the die head is closed and the bolt fed in 
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DETAIL OF SPINDLE AND HEAD 


FIG. 3. 


by hand. After this operation the bolt looks like B, 
Fig. 2. Next, the bolt is placed in the right-hand head 
in the same manner. The guide sleeve in this spindle 
is threaded and can be adjusted so as to bring the threads 
at both ends of the stay-bolt in correct lead. 

The clutch on the right-hand head is adjusted to slip 
before any damage is done to the dies, in case the oper- 
ator should run the die up against the shoulder of the 
bolt. Before opening the die the machine is reversed 
about 14 in., so the dies clear the cupped shoulder of 
the bolt. After this operation the bolt appears as at 
C. Originally these bolts were turned and threaded on 
centers in the engine lathe at a cost of over 15c. per piece. 
With this remodeled bolt cutter the cost per piece has 
been reduced to 2c. for the finished bolt. This machine 
has been in service for over a year. 
operate and gives excellent results. 


A detailed drawing of the spindle and die head is_ 


given in Fig. 3. The die head is shown in the closed 
position. To open it, the sliding collar is moved back- 
ward. The jaws for holding the die blades are made 
in two halves, A and B. Fine adjustment is provided 
by the scroll-thread adjusting ring C. The angular T- 
head pins D, which open up the front parts of the 
jaws, are guided in hardened-steel bushings E and F, 
which in turn are tightly pressed into A and B. 
Minneapolis, Minn. WILLIAM SEELERT. 


ee 


a ease 2” Seiseleeas 
' 

' 

! 

Lo 


It is convenient to 
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Forming Tool for Adjusting 
Shells for Weight 


The illustration shows a forming tool for removing the 
surplus length of thread in the nose of the shells, so 
that the inside of the wall of the shell will match with 
the end of the nose socket when it is assembled. 
The amount of metal to be removed is very 
small, for if the form of the shell before nosing 
and the shape of the nosing are carefully 
watched, the length of the thread can be 
brought quite close to the required dimension, 
leaving only a shaving to come off to bring it 
exactly to size. 

Some manufacturers are using a collapsible 
tool that will pass through the hole in the nose 
of the shell and can then be expanded. My ex- 
perience with this type is that the chips 
will get into it and prevent it from col- 
lapsing and so give considerable trouble getting the 
tool out of the shell again. Another method is to make 
this a separate operation on a lathe, with a forming 
attachment actuating the slide rest of the machine. 


ECCENTRIC FORMING TOOL 


The tool shown herewith has no moving parts that 
can be clogged by chips, and it can be used on the same 
turret lathe that faces the shell to length and bores and 


taps the nose. 
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The bushing A fits the turret hole and is bored 14 
in. eccentric, so that when the tool is revolved 180 deg. 
it will pass through the hole in the nose of the shell. 
When it is inside, simply turning it back to its original 
position makes the tool ready for business, as at B. 
After the cut is finished, a reverse movement of the 
lever brings the tool into a position for withdrawal from 
the shell. The catches C are screwed into the face of 
the turret and act as supports or stops for the lever. 

The eccentric bush is cut open on one side to permit 
tightening up by the setscrews in the turret, and it 
should be adjusted to allow the tool to revolve without 
any shake. The catch will prevent the tool from pull- 
ing out. 

In manufacturing any high-explosive shell where the 
limits of thickness of the base of the shell allow for 
metal being removed from the base to bring the weight 
of the shell within the required limits, a wrinkle is as 
follows: 

After weighing, the shell is marked either O. K. or 
else so many ounces to be removed. In the latter case 
the shell is put in a lathe on which the slide-rest screw 
has a dial that is usually graduated to read in thousandths 
of an inch. This dial should be removed and a new 
one put on having divisions so graduated that by ad- 
vancing the screw one division after the tool touches 
the shell the tool will remove one ounce of metal from 
the base of the shell. This amount is usually taken as 
1/,, in. on the British 4.5-in. shell. With a screw of 
14-in. lead there would be 16 divisions on the dial, each 
division representing */,,-in. advance of the tool. 

New Glasgow, N. 8S. Joun S. Watts. 

3 


An Improvised Crown on a 
Flat Pulley 


This simple and effective method was devised for 
keeping a high-speed belt on a large-diameter iron split 
pulley driven from a motor. Owing to both pulleys 
being flat, considerable difficulty was experienced in 
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AN IMPROVISED CROWN ON A FLAT PULLEY 


keeping the belt in the center of the pulleys. In the 


large pulley 14-in. holes were drilled between each pair 
of spokes and in the center of the face of the pulley. 
Two belt laces were then threaded on alternate sides of 
the rim, forming a false crown, as shown in the accom- 
panying illustration. Several methods were tried before 
this, but without success. I do not remember seeing this 
arrangement before, but consider it may be a useful kink 
for any of your readers who have a similar difficulty. 
Harehills, Leeds, England. ARTHUR BINGHAM, 


Holder for Plated Patterns 


A plated pattern is a very hard thing to hold in a 
vise, for repairing or finishing, so I have devised a holder 
that saves a great amount of time on these classes of 
work. | | 

It is composed of two pieces of hard wood, with a 
slot, which will allow adjusting for any size of plate. 
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HOLDER FOR PLATED PATTERNS 


There is an iron pin at each end to engage the holes 

in the plate, and the whole fixture is held in the vise 

by the shank beneath. A. E. Howapay. 
Naugatuck, Conn. 


x 
Some Die Makers’ Squares 


The square shown in Fig. 1 is valuable for testing 
when filing out dies. The blade swings on a pin and 
by means of the screws A can be adjusted and held at 
any desired angle for die work. It should be noticed 


FORMS OF DIE MAKER'S SQUARES 


that the part of the beam B is lower than the blade C, 
thus allowing the operator to see the blade from both 
ends of the die. 

The square in Fig. 2 is particularly helpful in making 
die bushings, Fig. 3. Bushings of this sort do not 
present enough plane surface to allow testing with the 
other squares. Therefore this tool, which spans the open- 
ing, is useful for the purpose. In Fig. 4 1s shown a 
handy square that can be made quickly. It consists of 
two pieces of sheet steel soldered together at A. 

Newark, N. J. GusTAvE A. REMACLE. 
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Helpful Drafting-Room Hink 


The illustration of my drafting-room kink, on page 188, 
does not agree with my idea of the quill shape. There is 
no attempt at pointing the quill pen-shaped in my sketch, 
but it should be made with a broad pen, such as is used 


Enlarged 
View of Cop- 
per Points 


HELPFUL DRAFTING-ROOM KINK 


in sign writing. My description states for what it is 

used—for quickly changing blueprints by making any 

inked-in or changed dimension or note more prominent, 

so that when the blueprint gets into the shop and is 

handled by oily or greasy hands the important change 

will still be noticeable. W. J. GAFFKE. 
Buffalo, N. Y. 


Making Patterns and Castings 
for the Small Shop 


On page 667 Mr. Van Deventer points out some of 
the many troubles the small shop may run up against, 
especially in pattern work and the foundry. Now I 
do not mean to criticize any of those statements, but 
I wish to call attention to certain facts based on ex- 
perience with a few similar-sized plants with and without 
foundries and pattern shops. The shop that bought all 
its castings we will call Mr. Rush. Mr. Rush was a 
man of the old school, with modern cost ideas, and 
figured that it would be cheaper to buy his castings, as 
it would cost him nothing to scrap a defective casting. 
Therefore the foundry equipment was sold. 

The castings in this factory ranged from 1 to 600 
Ib. in weight. Castings were now bought on contract, 
but the troubles also began. Different foundries used 
different mixtures and methods. Hence, some castings 
would not finish to drawing dimensions; in others the 
stock was excessive. The best joke on Rush was it did 
not cost anything to reject a casting. Of course, defective 
ones were replaced, but not very promptly. I have scen 
as many as 31 defective castings out of 40 pieces. Now 


when you figure the delay and the canceled orders result- 
ing from late deliveries, the foundry in a small shop is 
not such a luxury after all 

The other shop, which we will call Mr. Quick, also 
manufactures a standard article. Mr. Quick began with 
eight men and bought his castings, but soon found out 
that he must know what went into his product, which 
is exactly the same as that made by Mr. Rush. 

What I have said regarding the foundry applies equal- 
ly to patterns made on contract. Of course, I do not 
mean that all jobbing foundries or pattern makers do 
poor work; but good work costs more money, and it 
is always or nearly always the lowest bidder that gets 
the contract. G. Strom. 

Brooklyn, N. Y. 


w 
Taper-Shank Drills 


On page 554 of the American Machinist a writer calls 
attention to the proportion of drill sizes in relation to stand- 
ard Morse taper shanks. He says: “The No. 1 taper on 
the shank does not change over to No. 2 until °7/,, in. is 
reached. This leaves too weak a tang for the -in. 
drill, * * * * being out of all proportion to the 
stresses to which such a drill is ordinarily subjected.” 

This would no doubt be the result if the drill were to 
be pushed to the limit of its endurance in hard material 
on a machine fitted with powerful automatic or power- 
feed drive. 

The writer of the article presumes that it would be just 
as difficult to have manufacturers of drills adopt changes 
in the various sizes of taper shanks as it would be to have 
them all adopt a single standard taper on all tapered 
machine parts. It may therefore be of interest to call 
attention to the fact that these changes have already 
been effected by some makers. For instance, the Birm- 
ingham Small Arms Co., in England, has for some time 
standardized and put on the market small-sized drills 
with larger taper shanks than the usual older-style stand- 
ard adopted by the Morse Co. The No. 2 taper takes in 
drills from % to */,, in., No. 3 taper 7% to 174 in., No. 
4 taper 1!°/,, to 14§ in. These dimensions approach the 
changes suggested in the previously mentioned article. 

It would be interesting to obtain more information with 
regard to the Morse Co.’s data, as the sizes may after 
all have been sound policy from a commercial point of 
view both in manufacturing and selling, as this company 
manufactures standard twist drills with taper shanks 
larger than regular as follows: 


Diam. of Drill, Taper Shank Diam. of Drill, 
In No 


Taper Shank i 
ee 4. 1% to1% 
to 
3 Hite fi B 1/4 to 2 


The same company also manufactures high-speed steel 
twist drills without tangs, the taper shanks being de- 
signed to fit steel sleeves with clutch drive, the drill being 
entirely driven by the clutch—that is, two flats on the 
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larger diameter of taper shank—for use where a strong 
positive drive is absolutely necessary. 

Regarding what I have mentioned concerning the data 
adopted by the Morse Co.’s standard for small drills, con- 
sideration must be given to another side of the matter 
under discussion. Many concerns engaged in producing 
small work on a manufacturing basis find the No. 1 taper 
shank a distinct advantage in some respects. Take a case 
in which much small work is drilled to jigs in multiple- 
spindle machines, or light work of a delicate construction is 
drilled in single-spindle machines. The size of the taper 
hole in the machine spindle is usually taken as a basis for 
selling or purchasing purposes. As conditions exist, a 
machine with a larger-sized taper hole in the spindle 
would obviously mean an increase in price for the plant, 
and again the advantage of a wide range of drills with 
No. 1 taper shanks is well known to those who use quick- 
change turrets or interchangeable collets for single-spindle 
drilling, reaming and tapping operations. 

In conclusion it seems that the safest policy regarding 
drills, as with numerous other small tools, is “the right 
tool for the job.” If tangs are broken through using im- 
proper sizes of shanks for heavy work, resort can-always 
be had to various devices that it pays to stock in any well- 
equipped toolroom—“Use-’em-up sockets,” for instance, 
which drive the drill by a flat ground on the shank in 
much the same way as the clutch drives on larger drills; 
or “Cleveland” double tang and drill sockets, both types 
of which are shown in the sketches. 

Pratt & Whitney, of America, and Vickers, of England, 
have codperated in the production of vanadium high- 
power drills twisted from flat bars with taper shanks 
formed by an increased twist. Their contention is that 
with these taper shanks there is no strain on the tang and 
that it is impossible to break it under any condition of 
drilling. The No. 3 taper starts at ®1/,, in., No. 4 at 
17/,, in. and No. 5 at 143/,, in. I understand the small- 
est shank is No, 2. With this size of shank, drills are 
made from 5% in. diameter. 

The writer’s experience with this type of drill has been 
confined to the 1-in. diameter. It can certainly take an 
chormous power feed without the least sign of destroying 
the tang. J. H. Horner. 

Glasgow, Scotland. 


The Best Way to Make Cores 
and Prints 


On page 6-0 is an article on the making of core boxes 
for what are known as tail-print cores, showing an “im- 
proved” way of making the core box, Fig. 2, over the old 
and time-honored way, Fig. 1. In making patterns and 
vore boxes, the pattern maker must at all times bear in 
mind the fact that his labor and its products are not the 
end, but only a means to an end—namely, producing cast- 
ings. Anything in the pattern or core box that would 
entail extra labor on the part of molder or core maker is 
not the best practice. 

In the core box, Fig 2, it would be necessary to lift off 
the side of the box having the circular hole or holes and 
then turn over the box with the same side down before 
lifting off the other half. The core would be left in the 
position B on the drying plate, resting on the inner edge 
of the circle and the inside edge of the tail core, causing 
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sag in the long tail cores and bruising the sand on the 
sharp edges, thus making an imperfect core. 

In the old way, where the box is split on an even center, 
one can give all the draft required on both sides and face. 
When the core is rammed up, the box can be turned over 
with the tail side down on the flat side. The box can 
be taken off either side, leaving the core in the correct 
position on the drying plate—namely, on a flat surface, 
as shown at A—fully supporting the core till baked. 

Personally, I should hate to suggest to any practical 
core maker that he make cores in the box Mr. Eyre speaks 


TWO WAYS OF MAKING TAIL-PRINT CORES 


of, in preference to the old-style box. As far as expense 


.of core boxes is concerned, one could make two of the 


split-in-center type to one of the kind suggested on 
page 640. JOHN PARKER. 

Boston, Mass. 

[There is no reason why the core box, Fig. 2, should 
not be laid with the face C on the core-drying plate and 
rapped lightly while the part D is drawn in the direction 
of the arrow, after which the part C is either drawn in 
the opposite direction or lifted vertically.—Editor. ] 
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Wasted Intervals in the 


Small Shop 


With all the talk about rapid production and cost- 
reducing methods in the large munition factories and 
other manufacturing plants, it has often occurred to me 
that a great many of the methods used could, with modi- 
fications, be applied to the numerous small shops scat- 
tered throughout the country. Obviously, many of the 
developments could be used only where there is mass 
production, but others are broader and in some degree 
could be applied to almost any shop employing more than 
two or three men. 

The division of labor can be used as an example, for 
I believe from personal observation that here is where 
the most glaring examples of small-shop inefficiency are 
to be found. It is a common sight in hundreds of small 
shops to see a first-class machinist start a piece of work 
and follow it through the different operations, often at- 
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tending to the most simple processes on it. This is 
unnecessary, for in almost any shop where there are two 
or more machinists there are, or ought to be, one or more 
helpers who could do some of the simpler parts of the 
work, such as centering shafts, almost all drilling, etc., 
as well as the skilled worker. This is not efficiency that 
requires long study or working out with a stop watch, 
but just a little foresight and tact on the part of the 
foreman. It would be surprising to some to know how 
many shops there are, employing a few men, in which all 
the workers are rated as machinists, with the possible 
exception of a boy who, for convenience, is known as an 
apprentice. 

This practice of following a job seems to be the tradi- 
tional way of doing the work and for that reason might 
appear hard to change in some localities, but it seems 
to me that any reasonable man ought to see that it is 
unsound to have a 40c. man doing 20c. work. If a man is 
capable of earning 40c. or more an hour, he should see the 
reasonableness of keeping him on 40c. work as much as 
possible. The very fact that he is able to earn these 
wages shows that he can reason at least that far. 

Right here I should like to say a word for the foreman, 
who is supposed to plan all this. In many of the very 
small shops, besides supervising all the work and plan- 
ning the next job, he is expected by the owner to turn out 
a certain amount of actual work himself. And in the 
slightly larger shops, say those employing from 20 to 
50 men, the tradition seems still to linger in the minds 
of the owners that there is no limit to the power of ex- 
pansion of a foreman. I personally know of shops doing 
a jobbing and repairing business where the foreman has 
charge of 50 men. He has a few so-called “strawbosses,” 
who are supposed to be of great assistance to him; but as 
they usually have no real authority, they seldom accom- 
plish much beyond seeing that the younger workers do 
not actually sit down. Of course, there are superin- 
tendents and others in authority; but the actual details 
of operation are left to the foreman, who attends to as 
many as he is able and of necessity lets the rest go. 

Another thing quite noticeable around small shops is 
the care of drills—or rather the lack of care. Some drill- 
press boys handle the drills and reamers in the same way 
that they handle the clamps and rough bolts. The drills 
are all piled together on a bench or table and dropped on 
the floor and the shanks dented, until I sometimes wonder 
how they are able to produce holes at all. 

I have found it a good plan to acquaint the drillers 
with the value of drills, reamers and similar tools. Very 
few seem to have any idea of the cost of such tools and 
are usually quite astonished when told the actual price. 
This information generally results in much more gentle 
handling of the drills thereafter, for very few willfully 
maul tools when it is known that the price runs into a 
considerable amount of money. 

I wonder how many owners, unless they are around the 
shop most of the time, know that in the majority of cases 
the drills are returned to the toolroom and put in the 
racks without being sharpened, with the result that the 
next man who wants to use one has to wait for it to be 
ground, even though he is the highest-paid worker in the 
shop. 

In this connection a simple plan for shops too small 
to have a more complete system is to have a boy—appren- 
tice or otherwise—whose duty it is to make the rounds 
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of the machines at regular intervals, return to the tool- 
room all drills and other tools that have been used and 
bring to the machine such ones as will be necessary for 
the next job. The boy might not be at the machine every 
time a change was being made, but he would save the 
machinist a great many trips and the group of men wait- 
ing at the tool window would be noticeably smaller. 
Another thing that many owners neglect is to provide 
plenty of tool steel. I have often seen a lathe hand 
roughing down a big shaft and using just one tool. When 
this became dull, he stopped the machine and went to 
the emery wheel. This is surely false economy, especially 
since most small shops use tool holders and bits and the 
additional outlay for tool steel would be over-balanced 


“many times by the minutes gained, remembering that no 


matter how many tools are used the actual steel con- 
sumed will be the same. 

There is another tradition that I believe small-shop 
machinists ought to have outgrown by this time, but it 
is prevalent to a surprising degree in repair and the 
smaller marine and jobbing shops. It is the idea that 
a first-class machinist should not be told too minutely 
how to do a piece of work given him. The man receives 
the rough material and a drawing, and any information 
as to the details of doing the work is usually resented as 
reflecting on the ability of a first-class mechanic. Many 
times the work is not done in the most economical way ;. 
but if the method used is at all reasonable, the foreman, 
to keep peace in the family, says nothing, This is some-- 
thing that the owner is not apt to notice, unless he is an 
expert mechanic himself or has an elaborate cost system, 
which last is rather rare in the types of shops mentioned. 
By this time the mechanics should realize that the ma- 
chinist’s trade has grown too big to be entirely learned 
by any one man and that suggestions as to methods can. 
be given to the best of them. 

Of course, all of this seems out of place and unneces-. 
sary to the large-shop workers, who are used to the sub-- 
dividing of the foreman’s duties and the instruction card 
with exact directions; but it should be remembered 
that there are hundreds of machine-shop workers who. 
never even saw an instruction card or heard of a speed 
hoss. The only effort most of the owners of these shops 
seem to be making to cut production costs is to experi- 
ment with higher speeds and bigger feeds, overlooking 
the leaks that are much more important, for in most shops. 
the amount that cuts can be speeded up is very little 
without an almost complete change of equipment. 

I believe that if many owners would give more time 
to some of these things and to what John H. Van Deven- 
ter calls “intervals” and less to speeding up the cuts, 
they would soon have the means to buy modern equip- 
ment, which they could speed up to the limit without any 
experimenting. E. W. WRIGLEY. 

Seattle, Wash. 

e 


Compulsory Adoption of _ 
Metric System 

In these days when Mr. McAdoo is being asked by the 
Bureau of Standards to push along the compulsory adop- 
tion of the metric system into this country by advocating 
it at the conference in Argentina, it is interesting to have 
a little side light on Argentine conditions as regards the 
use of the metric system. 
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The following excerpt from the May number of The 
Americas, published by the National City Bank of New 
York, is from an article on “How to Translate Argentine 
Prices.” It will be noticed that while the metric system 
is by law made compulsory in Argentina, they still con- 
tinue, according to this article, to measure great estates 
in square leagues and the square league varies in differ- 
ent provinces. 

Also, according to this article, occasionally old Argen- 
tine measurements and weights come up and puzzle the 
country, and the list shows that there are a good many 
of them. Evidently there would be as little success in 
this country in abolishing our own present measurements 
as there would be in any other country, and this article 


merely confirms the mass of other evidence offered by” 


Mr. Halsey and Mr. Dale to the effect that a compulsory 
metric system merely adds another system and does not 
replace the old units. The extract referred to is given 
herewith: 


Great estates in Argentina are often measured in square 
leagues. The square league is measured differently in dif- 
ferent parts of the country, being equal to 10.4255 
3q.mi. (6,671.66 acres) in Buenos Aires, Santa Fé and Entre 
Rios provinces and to 9.6529 sq.mi. (6,177.85 acres) in the 
National Territories, with varying sizes in other provinces. 
In San Luls, Mendoza, San Juan and Catamarca the square 
league equals 2,615.627 hectares; in Cordoba, 2,709.827; in Cor- 
rilentes, 2,701.088; in Tucuman, 2,662.560; in Santiago del 
Estero, 1,880.485. 

These are the metric measurements. Occasionally the 
persistent “old Argentine” measurements come up and puzzle 
the reader. A few of them are: 


Onza = 1.012803 oz. = 28.7125 grams 
Libra = 1.012803 lb. = 0.4594 kilos 
Arroba = 26.32 lb. = 11.485 kilos 


*Quintal = 101.28 lb. = 465.94 kilos 

Tonelada = 0.904288 English tons = 0.9818 metric tons 
Pulgada = 0.947 in. = 2.4055 cm. 

Pie = 0.947 ft. = 0.2886 m 

Vara = 0.947 oo =0.866 m. 

Cuadra = 4.17 acres = 1.6871 hectares 
+Cuartilla = 7.549188 gal. = 34.2992 liters 
fFanega = 3.774594 bushels = 1.3719 hectoliters 
Cuarta = 1.0455 pt. = 0.6937 liters 

Frasco = 2.091 qt. = 2.376 liters 

Galon = 3.345 qt. = 3.800 liters 

Barril = 16.728 gal. = 7.6 decaliters 

Pipa = 100.37 gal. = 4.56 hectoliter 


. 8 
Pesada of dry hides = 35.448 Ib. = 16.079 kilos 
Pesada of salted hides — 60.768 Ib. = 27.564 kilos 
Pesada of washed sheepskins = 30.384 Ib. — 13.782 kilos 
*The international quintal is a metric measurement equal- 
ing 100 Kilos. ? 
tThese have also other values as variously stated. 


Cincinnati, Ohio. KE. F. DuBrut. 


Your editorial on page 563 and also Charles M. 
Muchnic’s article on page 692 again open a discussion 
which comes up from time to time and which is of especial 
interest to the American mechanic. Some years ago a 
crusade was put on foot to change the existing English 
standard of measurements to the metric system. This 
- erusade was short lived, as the bulk of the manufacturers 
of this country could not see the need nor the advisability 
for such a step. 

Personally I have worked about eight years using the 
metric system and can say that it is the simpler of the 
two; but let the men who are advocating the metric sys- 
tem stop and consider the enormous loss in discarding 
small tools and instruments that the change will bring 
to the machinists, carpenters and all trades using linear 
measurements. ‘This loss will be great even if the change 
comes gradually, to say nothing of the expense to man- 
ufacturers in altering equipment to meet the new condi- 
tions. That the metric system must come gradually—and 
very gradually—if at all, is a foregone conclusion. Any 
attempt to rush matters will surely end in failure, because 
of the vast amount of labor and money it will involve. 
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Speaking of the Latin-American and European coun- 
tries using the metric system and our export business 
with them, let the American manufacturers who deal 
with those countries adopt the metric system as a factory 
standard, as many have already done. This action would 
clear the horizon as far as foreign trade is concerned. I 
for one think that this country is not ready at this time 
to adopt the metric system. It may come eventually, but 
for the present the English system is good enough. 

New Britain, Conn. W. C. BETz. 
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Punches and Dies for Making 
Pepper and Salt Tops 


I was much interested in Mr. Mawson’s article on page 
805. Having had experience on this same job years ago 
in a small silver shop, I found it interesting to compare 
the methods, which, with but a few exceptions, were iden- 
tical. In spite of the fact that these tops were made in 
very large quantities the high-production compound die 
was not used. A compound die for a simple round cup is 
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A SIMPLE BULGING DIE 


made almost entirely in a lathe and can be produced as 
cheaply as the two single-operation dies required. There- 
fore there seems to be no good excuse for not using a 
compound die for a job of this sort. 

A very important difference in methods was that of 
bulging the tops. The simple tool shown in the accom- 
panying sketch is much cheaper than the one illustrated 
in Fig. 9-A, page 805. In operating the die 9-A the 
halves must be held rigidly while bulging and then be 
separated to remove the top. The die shown is made of 
cast iron, machined to the radius desired on the shaker. 
A piece of rubber is secured to the punch, and the shape 
of the top is regulated by the amount of rubber used and 
the force with which it is bulged. 

The thread is rolled in a manner similar to that shown, 
except that the roll is mounted on a hand tool and operated 
on a T-rest by hand. 

A floral design is stamped around the tops, in the 
space outside the perforations. The design is stamped 


' with five successive blows in a foot press, the operator 


turning the tops by hand for each stamp. Owing to the 

stamping of the design, it is necessary to perforate the 

tops after the stamping and bulging have been done. 
Newark, N. J. GusTAVE A. REMACLE. 
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Editorials 


Machinists Must Not Ealist! 


Only a few days of the mobilization of the National 
Guard have passed yet some facts have already been 
driven home. Among the guardsmen are many machin- 
ists, skilled mechanics. In the aggregate there are several 
thousand such men who are now under arms. Nota few 
shops have been more or less seriously crippled through 
their loss. 

It has been the custom in many communities to recruit 
machinists for batteries and machine-gun platoons. Their 
mechanical knowledge and training were of especial value 
In such military units. 

In allowing these skilled men to leave the shop for the 
camp we are making the same mistake that England and 
France and Germany made at the outbreak of the present 
European War. In their cases thousands of mechanics 
were sacrificed in the early days of the struggle, and later 
on as many such men as possible were withdrawn from the 
army and sent back to the factories. But the effect of the 
mistake could not be completely wiped out. Today, in 
spite of all this experience that stares us in the face, we 
are making the same mistake. 

It is possible that no central authority can interfere in 
the case of the enlisted guardsmen. But something must 
be done in connection with new enlistments, particularly 
if there is a call for 500,000 volunteers. We are short of 
good mechanics in our shops today, and this situation will 
grow progressively worse if munition orders are placed 
and pressure brought to bear to hurry production. A 
tremendous strain will be put on the machine shops under 
these conditions, and every mechanic will be needed. 

President Wilson or Congress should take immediate 
action to keep skilled mechanics out of the army. They 
are more needed elsewhere. 

Machinists must not be permitted to enlist! 


Fo 
Courtesy Toward Visitors 


There is a lot of room for improvement in the methods 
of receiving visitors in many shops. Nor is this confined 
to the smaller places. Some of the larger institutions, 
with ushers and other appendages, do not leave a good 
impression with visitors. 

Many of the heads of reception rooms are gems of 
the first water. They are pleasant, diplomatic and 
thoughtful in the extreme. If the man you want to see 
is engaged, they make it as pleasant for you as possible 
and teport progress from time to time. Such men are 
worth more to any concern than they ever get and are a 
decided addition to that great asset known as good will. 

In other cases the reception official is pompous and 
far from pleasing in any way. He irritates the visitor 
and increases rather than softens any grouch that may be 
lurking in the visitor’s system. And unfortunately these 
two types of men seem to reflect the character of those 
in charge of the business in many cases. 


The most annoying characteristic of these men is that 
they suddenly create an aversion to telling them the life 
history they demand, before your name goes in to the 
party you want to see. Perhaps the most exasperating 
experience is to go to such an office, armed with a per- 
fectly good letter of introduction to the president of the 
company from one of his friends, and then have the usher 
open and read it before he decides even to present it. 
If this is his duty, he should at least be provided with a 
booth into which he might retire from the gaze of the 
irate individual who presents the letter. 

There are few things that pay better in any business 
than courtesy and consideration in the treatment of visi- 
tors, whether they be ordinary mortals or angels una- 
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Standard-Size Holes--Why ? 


It is accepted practice in manufacturing machinery to 
make all holes of standard size and produce variations in 
fit between these holes and the parts that enter them by 
varying the sizes of the latter. This is a method of stand- 
ard-size holes. It has a strong grip in machine-shop 
practice, but one that is not too strong to question and 
challenge. 

It is difficult to point out the reasons that led to the 
establishing of this general policy. It may go back to 
the days when fits were made by actually trying one piece 
with its mate instead of using standard or limit gages. 
Be that as it may, today we have these conditions: An 
enormous and continual .expense in buying, making and 
keeping up reamers, boring cutters and standard arbors 
because of standard holes; easy methods in changing the 
dimensions of shafts, studs, pins and spindles through- 
out the range from driving to running fits. 

The disadvantages in these conditions surround the 
first item. Reamers are among the most expensive of 
machine-shop small tools—in fact, they are the most 
expensive, considering the work that they are called upon 
todo. A standard-size reamer lasts but a very short time, 
or, put a little differently, will hold its size for only a few 
holes. Then it must go back to the toolroom for setting 
up and resharpening. It is this fact that has brought 
about the popularity of adjustable reamers. 

But even these expenses and disadvantages might not 
seem so serious if the final result—standard holes— 
actually became a part of the finished machines. How- 
ever, a standard hole seldom remains standard after it 
reaches the erecting floor. There come the operations of 
line reaming, scraping and fitting, which are very apt to 
change considerably the size of the hole originally pro- 
duced at a great deal of trouble and expense by using 
standard reamers. 

Along with this comes another feature of design, which 
is brought about by this practice of making standard holes 
and varying the size of the fitting members. Very often 
bearings must be made with caps, because one of the 
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series is a drive fit and a shaft with a drive-fit section 
cannot be passed through a standard-size hole. On the 
other hand, if the holes were varied and the shafts stand- 
ard in diameter, the shaft could be passed through the 
running-fit holes to the drive-fit hole and do away with 
the objection of designing and manufacturing split 
bearings. 

These reasons seem to make out a case for standard-size 
shafts and varying-size holes which is worthy of serious 
consideration. The advantages as regards the cost and 
upkeep of reamers are at once apparent. Reamers of a 
size to give running fits can be started in use; and, as 
they wear, they can be reground and stoned to give other 
variations down to holes small enough for drive fits. This 
feature should mean the saving of thousands of dollars in 
the machine shops of this country. Certain disadvantages 
in design will disappear by the adoption of such a method. 
Standard arbors will have to be abandoned, of course, 
with these varying-size holes; but the expansion arbor 
has come to stay and is a far less delicate tool than the 
expansion reamer. There is no possible disadvantage in 
the manufacture of shafts, pins, studs and spindles with 
varying diameters. Our methods of production lend 
themselves easily to such a design. 

Although this is not a new subject, let us have a free 
discussion of it. 

i 


Some of the Troubles ofa 
Small-Shop Foreman 


The letter on page 860 discussing the troubles of a 
small-shop foreman was printed to call attention to a 
condition that is as deplorable as it is real. We all know 
that the problems and tools of the small-shop proprietor 
are many, but the foreman has his own troubles as well, 
as indicated in the letter. We also know that success 
is not to be had by saving five dollars on a clock and 
wasting twenty-five by not having one; that the foreman 
is right in saying that you cannot get good men to begin 
work at 6 a.m. when other shops start at 7 or even later. 

No matter how many problems the small-shop proprie- 
tor has, and they are many, he must consider the gen- 
eral trade conditions and meet them, if he expects to keep 
good men in the shop. Good men who can be retained 
are more of an asset to even a small shop than many seem 
to realize. 

The incident of the brass castings indicates the nec- 
essity for some responsible person’s being in charge of 
work, to prevent such occurrences. Here again the cost 
of error foots up to many times the saving supposed to 
be effected by letting things run themselves. If the 
“old man” cannot look after such things, the foreman 
should be given authority and time to do it. Expensive 
economy is all too prevalent in small shops as well as 
in large ones. 


Many American employers are showing the truest 
loyalty by making provision for the welfare of the depend- 
ents of such of their employees as are now enlisting or 
have been mobilized in the National Guard. In some 
cases wages are being guaranteed for the duration of mili- 
tary service, in other wages and salaries are being guaran- 
teed for a specified number of months or until a certain 
date. In still others, life-insurance policies are being 
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taken out on the lives of the employees who have gone 
with their regiments. With hardly an exception, an- 
nouncement has been made that the positions will be held 
open until the men return. 

Firms who have made these patriotic provisions include 
almost every kind of business and industry. The Ameri- 
can people are duly grateful. Machinery-building firms 
have not been mentioned in this connection for the very 
good reason that their employees should not only be dis- 
couraged from enlisting, but even prevented from so 
doing. Every mechanic will be needed in our shops if 
conditions grow any worse than they are today. 

It is reported that one large manufacturer has an- 
nounced to his employees that the men who are mobil- 
ized with or enlist in the National Guard or Army can 
consider themselves discharged, as their places will not be 
held open for them and no preference will be given to 
them should they apply for reémployment. If this report 
is true, his act seems to border dangerously on the edge 
of treason. The announcement itself is like the proverbial 
fly that buzzes into the ointment. 


Mach ine-Tool Shipments from 
Port of New York 


1916 —_,, 

First Quarter April 
ATBOENTNG... e556 Jae oud eee eK 36,527 $10,103 

PUES ogg i ba ESS ow ew 31,290 64,3 
Australia and Tasmania.............. 213,891 ...... 
BATOAGOS ccc este bistel 0 8 bos «RNa EW Be He 26 2 new ees 
Bermuda es sie-cke oo bbe Sea Ok ond RES 64 =e naeees 
BOMUV 8s Soh ee seca hawhee tenes e eas weet Watiedss 
BOCAS oo oe ike eA ak be bree ee ORR 6,389 212 
British East Africa................... GP 0 Sees 
British South Africa.................. 19,564 ....... 
British West Africa.................. 894 ..seee 
British Honduras .................200 33s w ene ee lw ae es 
British East Indies, other............. se ecee ww ees 
British West Indies, other.............  §  &  ceeses 
British India .............. 0. cee reas 10,013 11,941 
British Gulana ............ ccc cee eee 6 @¥sees 
CONAOS- 242066 sis CN OES kee ee. “Lied,  aiewice 
CRUG: 3 secu haw w wkd 4 Bow ee he ie ne Beggs 5,542 13,313 
ACTIN A: 5 erate See Goa es eerie Uso Sic hs wciiags Bors 2,729 2.787 
COLOMDIG. a5 cee Se ea i iw is dea: Re aida f 832 1,135 
COSTER RACB 12st s.f55.:2 eateries oct ek Ke 1,395 711 
MOUs ioe ek eh See eR cee iaiats aie aesaraa hens ee 20,284 18,962 
Danish West [ndies................... Bhs 
DOMINATE: soa se ug we eee oe ew erases 26,254 1,604 
Dutch East Indies.................... SetO9! ecg tea ace 
Dutch West Indies................... 20025 boas 
Dutch Gualanae.. cic cows cineideawekeadew a¢hyde- weehles 
BCUSRGOR od ha -8-35 ed ek SESS OL ee eee 591 202 
BY DG  ee e ha ah Ae Set uemee aes 9 i (are 
eT AT 6 oes ee le rd a eee See eet ok bas 4,471,340 1,482,903 
WURIBNG. 8505.0 pawn 436 reat kG ee ae aS 11,133 2,442 
FEEA NCS ccc it oscars Gall «,cs1d oleae dw a pint a igle  a 3,108,251 Se 


French Azores 
French China 


i a i a 2? 


eos ee ere ee s- se ee eee ener eves 


French Oceania ............ ccc eceeee S061) §«- sevens 
French West Indies................005 0 0c cues wate 
GIDTAMER iia cease ie ee ey eas eae £015: “¢ciacegrs 
Guatemala os. deeb ncacke en anh ok wad « 42 64 
Greece ............. DS pig te Ala t ele cotanerd Kisssigt as 544 680 
PAA os dps rere Malis ett wae aed Mae ea atiecee sida dog 24 
FROM GUTS 62 oe 58 yo ao hie hon o bo wb tae 729 1 
Hongkong ............. 0. ccc cece ee ee QT* , eee hs 
i 2: 9 fa oa ee mi Or ee aA 1,539,410 605,291 
ANNA ICA is sore ck ware ke ee un re Late Bune 125 saree eas 
DA wie ei lase ae aoe xa ois edie 2 ee eae 98,839 6,617 
Mexico Bah ve ae aie, Se AG Oh aL aor orp eine ed ats 12,117 68,485 
Newfoundland and Labrador.......... 3,196 12 
Netherlands ...............cc0cceeeeee 65,146 30,428 
New Zealand ......... 0... cece eee eee $9,804 1,711 
Nicarawua: “ssic cc jue seco c.c ban ee "386. eee 
INOE WAYS aie goer hus ekd saat teh, belgie ec a 89,898 19,170 
PAN GIND. 956 hs o eens hk On de Ee ales 20,211 15,688 
Ore a owe acu ete NO ah oe ye eee 7,130 289 
Philippine Islands ................... 934 47 
POPTUB OY | pied cee ak 2 ae om Chek et ey eee 482 267 
Portuguese Africa ................4.. 1397 ° Saeeas 
Russia in Asia....................... 30,174 23,636 
Russia in Europe.................... 671,986 81,177 
Salvador 2 606.0400. ieee “UM 1,072 
Santo Domingo .................0..... 749 "129 
Scotland peta Rng SANs encase cmd mcd ta 108,558 51,446 
PODOONED, aig ads es cstg ca..c.sg. chad io pvaroc nes aed oe 337,155 17,861 
Straits Settlements .................. Ey Cy ae or 
SWOCON oe ba ics ash aa Baan 8 ay ee ve 29,852 452 
Switzerland Sige Yata 6 thege hn Coss evb jas 16h aoe a seks ahattecd 9,938 sae 
Trinidad and Tobago................. "500 eae 
ITU URN. 3 dicts ating sort Gahan ag ast oo es 1,434 144 
WMOENCZUGC] A: auntie ous al oe Seka el be, 3.083 446 

MOAT Se oi G Ap abated et ota at ae ae $11,156,916 $4,214,621 
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Shop Equipment News 


Miller with Vertical and Hori- 
zontal Attachment 


The hand miller shown represents a combined horizontal 
and vertical type recently developed by the Bickford Ma- 
chine Co., Greenfield, Mass. 

The rack for the table feed is a quarter-section of a 
screw and is driven by a worm gear that is designed to 
reduce backlash and chatter to a minimum. A weight 
returns the table when the feed is stopped and thereby 
prevents the cutter from marking the work at the end 


MILLER WITH VERTICAL ATTACHMENT 


Feed of table (hand or power), 15 in.; crossfeed of saddle, 
4% in.; vertical range of knee, 8 in.; full size of table, 8x23%% 
in.; greatest distance table to spindle, 8% in.; largest diameter 
of cone, 9% in.; width of driving belt, 3% in.; capacity of vise 
jaw 1%x5 in., opens 3 In.; floor space, 30x36 in.; weight of 
machine, 920 Ib.; size of box, 21x37x58 in., 26 cu.ft. 


of the cut. The feedshaft is extended to take a lever for 
hand feed. Lever clamping screws are provided, also 
adjustable graduated collars on both elevating and cross- 
feed screws. 

The vertical attachment, which is readily shipped in 
place on the machine, has a crucible-steel spindle running 
in phosphor-bronze bearings and bored for No. 9 Brown 
& Sharpe taper. The spindle is driven through steel gears 
bv a driveshaft that enters the main spindle of the ma- 
chine. As will be observed, the attachment when in place 
becomes a part of the machine, its spindle receiving all 
the power of the main driving belt. 

The swivel vise is of simple design, being in reality the 
addition of a circular plate and ring to the plain vise. 
For keeping the cutters cool a geared pump is attached 
tu the rear of the machine, the supply tank being in the 
machine base. 


Bench Miller with Adjustabl 
Head and Overarm 


The illustration shows a bench miller of the adjt 
able-head type recently developed by the Morris Mach 
Tool Co., Cincinnati, Ohio. The machine is also av: 
able in the column form. 

The head slides up and down the column by means o 
rack and segment operated by a lever that can be pla 
in two positions to suit the convenience of the operat 
and is also arranged with micrometer depth gage. It 
counterbalanced by a weight that is adjustable to t 
care of different sizes of cutters or arbors. 

The spindle runs in bronze bearings, the front bear: 
heing taper and adjustable for wear. The back shaft « 
runs in bronze bearings. All bearings are arranged 


BENCH MILLER 


Size of table, 4x15 in.; table feed, 6 in.; vertical travel 
head, 5 in.; spindle speeds withthree-step cone, 120, 4 
480, 720 and 1,080 r.p.m.; countershaft speed, 360 r.p.m. 


lubrication by the capillary oiling system. Six speeds 
obtained through the three-step cone and by revers 
the pulleys on the end of the spindle and the end of | 
back shaft. The table traverse is operated by a le 
through rack and pinion. The saddle is fed by a squa 
thread screw that has a micrometer attachment. 


Safety Belt Clamp 


In addition to the safety feature of the belt cla 
shown it is calculated to save time in taking up | 
slack and lacing belts. 

The operation of the clamp is made apparent by the 
lustration. Each side has a swing bolt that enables 
operator to quickly put the clamps over a slack belt 
insert the ends of a broken belt; then apply the sw 
bolts, tighten the clamps and turn the crank until © 


seen ee, a 
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desired tension is secured. The adjustment is thereby 
made while the belt is on the pulleys, eliminating all 
guesswork as to the amount of slack to be taken up. The 
rack pinion is worm driven to eliminate slippage. 


SAFETY BELT CLAMP 


Four sizes for belts ranging in width from 1 to 6, 1 to 8, 
1 to 10 and 1 to 12 in. 


The clamp may be readily separated into two sections, 
making it easy to carry about and apply to inaccessible 
drives. 

This form of clamp is a recent product of the Cleveland 
Fabric Belting Co., Cleveland, Ohio. 


2 
 Quick-Change Engine Lathe 


The illustration shows a quick-change engine lathe 
built by the Lehmann Machine Co., St. Louis, Mo. 

The headstock is provided with a three-step cone of 
a wide face and double back gears that give nine spindle 
speeds in geometrical progression. The spindle is made 
of high-carbon steel and ground. Bearings are of phos- 
phor bronze and positively lubricated. They are securely 
held in place, but may be renewed. End thrust is taken 


QUICK-CHANGE ENGINE LATHE 


Swings over shear, 18% in.; swings over carriage, 12 in.; takes between cen- i 
ters, 5 ft.; hole through spindle, 13, ae diameter of spindle nose, 2% in.; num- fairly cool one bar was at once ground 


ber of threads on spindle nose, 6 ? 
in.; width of belt, 3 in.; weight, 3,120 Ib. 
by fiber in contact with steel washers hardened and 
ground. 

The bed has chilled ways, is deep and wide and is 
braced by large crossribs. All bearings fastened to the 
bed are doweled into position on planed bosses. The 
carriage is provided with an oil trough that returns 


Vol. 44, No. 26 


cutting lubricant inside of the V’s. Shear wipers fast- 
ened to the carriage keep the V’s lubricated and clean. 
The apron gives double support for studs and a double 
bearing for running shafts. The lead screw and feed rod 
have bearings in the apron. All gears and pinions ex- 
cept friction gears are of steel, and the studs are hardened 
and ground. A safety device prevents engagement of 
the feed rod and the lead screw at the same time. 

The tailstock is clamped to the bed by bolts brought 
up to the top of the barrel convenient for the operator. 
The spindle is large and is provided with an improved 
device for locking. The lead screw is of high-carbon 
steel with a four-pitch Acme thread. It is provided with 
a ball thrust. 

oe 


New Cutting-Tool Alloy 


A new alloy for cutting-tool purposes is being intro- 
duced by Darwin & Milner, Ltd., Sheffield, England. With 
this alloy no heat-treatment is needed, the material being 
ready for use after grinding. It is cast in bars of any 
section, those that were used in a recent demonstration 
being from 2 in. square down to 4x7, in. 

The same firm is said to be making experiments with a 
view to the direct casting of such things as milling cut- 
ters. Another application of the material proposed is for 
motor valves. The alloy is put forward as a substitute 
for the best high-speed steel, and its composition includes 
no vanadium, tungsten, molybdenum or cobalt. It is cast 
in iron or sand molds, iron giving slightly better results. 
It is said to be much tougher than, stellite. 

To demonstrate the material a bar of chrome-nickel 
steel was turned in a 2+4-in. lathe, the bar turned con- 
taining, according to the analysis given: Carbon, 0.32 
per cent.; manganese, 0.63 per cent.; chromium, 1.17 per 
cent.; nickel, 3.28 per cent. <A tool of this material 114 
in. square ran for 8 min. against a well-known high-speed 
steel tool, which ran for 3 min., the 
cutting speed being 100 ft. per min. 
and the cut 3 in. deep by wy in. feed. 
In subsequent demonstrations the cuts 
were at 45 ft. per min., ~y in. deep by 
, in. feed, the tool running for 714 
min. and remaining in good condition 
at the end. A 2-in. square too] was 
run at 35 ft. per min., 4; in. deep 
by 1% in. feed; a 14-in. square tool at 
45 ft. per min. with a cut % in. deep 
by yy in. feed; and a tool 14x75 In., 
without tool holder, was used at 50 ft. 
per min. with a cut about 5 in. deep by 
qa in. feed. 

The demonstration altogether took 
about two hours, during which time two 
114-in. square section bars of the new 
material were cast in iron molds. When 


; cone-pulley diameters, 6g In. 84 in., 10 to shape on an emery wheel, finishing 


on an ordinary grindstone. It was then 
for a time cooled in an air blast, so that the workmen could 
handle it, after which it was placed in the lathe and run 
for about 13 min. at 47 ft. per min. on the chrome-nickel 
steel bar mentioned, the cut being 4 in. deep by py 1. 
feed, altered at about halfway to 44 in. deep by yy in. feed. 
The tool was in good condition at end of test. 
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Hand Screw Machine with 
Wire Feed 


The hand screw machine shown is of similar type to 
that illustrated on page 1093, with the addition of wire 
feed. and automatic chuck. 

The machine is made by the Pierce Machine Tool Co., 
Chicago, Ill., and requires no further description as to 


HAND SCREW MACHINE WITH WIRE FEED 

Capacity automatic chuck, round, ly, in.; capacity auto- 
matic chuck, square, % in.; oe geen automatic chuck, hex- 
agon, % in.; capacity threaded work on soft steel, % in. 
U.8.8.; capacity pipe threads in brass, up to 1,4 in.; capacity 
drilling in soft steel, % in.. 
design and construction than that given in the previ- 
ously mentioned article. 


2 
Duplex Slot Miller 


The illustration shows a double-spindle slot miller 
built by the Newton Machine Tool Works, Inc., Phila- 
delphia, Penn., and designed for a wide range of work. 


DUPLEX SLOT MILLER 


Table feed, per stroke, 7, in. maximum; work tant 
in.; maximum capacity, 4-in. shafts; keyseat capac ts a 
¥% in.; maximum distance between spindles, 10 in; eine 
pulley, 10 in. in diameter; countershaft, 20 in. in diameter, 
weight, 3,000 Ib. 


44x9 
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The spindles are provided with double taper bearings 
fitted with draw-in collets for holding the slot-milling 
cutters. The spindle heads have automatic feed with 
safety release when milling cotter holes. Four changes 
of geared spindle speeds are available without changing 
gears. High spindle speeds are obtained by open belt 
and slow speeds through the back gears. The feeds for 
the work table are either continuous for long splines or 
reverse automatically for cottering. 

& 


Bar-Iron Cutter and Shear 
The illustration shows an iron cutter and shear built 
by W. A. & C. F. Tucker, Hartford, Conn. This ma- 
chine is made in six sizes to cut round iron up to 34 in. 
and to shear flat stock up to 7% in. thick. The cutters 


ROD CUTTER AND SHEAR 


for the round stock are in the shape of bushings, made of 
tool steel and held in place by setscrews. The shear 
blades are of wrought iron, tool-steel faced. The direction 
of the shear cut tends to draw the stock into the shear. 
An adjustable length gage is provided for the bar-stock 
cutters. The machine is also built without the bar-stock 
cutters, as a flat-stock shear. 
Re 


Direct-Current Motors of the 


Lower Horsepowers 

To meet the increasing demand for direct-current mo- 
tors of the smaller horsepowers for direct connection 
and drive of all kinds of industrial machinery, machine 
tools and the many motor applications requiring a low- 
power compact motor, the C. & C. Electric and Mfg. Co., 
Garwood, N. J., has developed a new line. 

The new motors, known as the Type IB, are of bi-polar 
type, with interpoles, and can be furnished in ratings up 
to 10 hp. in either the shunt or compound wound. For a 
general manufacturer’s drives, as machine tools and other 
industrial machinery, the characteristics of the shunt- 
wound motor are the most desirable. 
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Master Mechanics’ Convention 


The annual convention of the American Railway Mas- 
ter Mechanics’ Association was held at Atlantic City, 
N. J., June 19 to 21. While there were more exhibits 
than in 1915, the number of machine tools and appliances 
was less and the total fell below that of 1914. The 
general appearance of all exhibits was more attractive, 
however, and the attendance was good. Some of the few 
machine firms represented were new comers at this con- 
vention. Among the exhibitors of machine tools or appli- 
ances were: 

E. C. Atkins & Co., Indianapolis, Ind.; C. H. Besly & 
Co., Chicago, Ill.; S. F. Bowser & Co., Fort Wayne, Ind. ; 
Carbic Manufacturing Co., Duluth, Minn.; Carborundum 
Co., Niagara Falls, N. Y.; Chicago Pneumatic Tocl Co., 
Chicago, Ill.; Clipper Belt Lacer Co., Grand Rapids, 
Mich.; Crucible Steel Co. of America, Pittsburgh, Penn. ; 
Davis Machine Tool Co., Rochester, N. Y.; Dixon Cruci- 
ble Co., Jersey City, N. J.; Fairbanks, Morse & Co., 
(Chicago, Ill.; General Electric Co.. Schenectady, N. Y.; 
Gibb Instrument Co., Pittsburgh, Penn.; Gilbert & Bar- 
ker Co., Springfield, Mass.; Goldschmidt Thermit Co., 
New York City; Greene, Tweed & Co., New York City; 
Greenfield Tap and Die Corporation, Greenfield, Mass. ; 
Edwin Harrington Son & Co., Philadelphia, Penn. ; Inde- 
pendent Pneumatic Tool Co., Chicago, Ill.: Ingersoll- 
Rand Co., New York City; Keller Mechanical Engraving 
Co., Brooklyn, N. Y.; Keller Pneumatic Too! Co., Chi- 
cago, Ill.; R. D. Nuttall Co., Pittsburgh, Penn.; Nutter 
& Barnes Co., Hinsdale, N. H.; Oxweld Railroad Service 
Co., New York City; Quigley Furnace Specialties Co., 
New York City; Reliance Electric and Engineering Co., 
Cleveland, Ohio; Wm. Sellers & Co., Philadelphia, Penn. ; 
Simonds Manufacturing Co., Fitchburg, Mass.; United 
Engineering and Foundry Co., Pittsburgh, Penn.; 
Warner & Swasey Co., Cleveland, Ohio; Watson-Stillman 
Co., New York City; Westinghouse Electric and Manu- 
facturing Co., Pittsburgh, Penn.; Wilson Welder and 
Metals Co., New York City; Yale & Towne Manufactur- 
ing Co., New York City. 

A gratifying feature of the meetings was the interest 
shown in the paper by F. O. Wells on the “Standardiza- 
tion of Screw Threads.” This association, it will be 
remembered, was one of the pioneers in the adoption of 
standards of various kinds, and the screw-thread question 
is likely to receive careful consideration at the hands of 
its members. Mr. Wells pointed out the sources of error. 
the necessity for tolerances that are commercial yet suffi- 
ciently accurate for the work in hand, as well as the 
means for measuring the threads properly—that is, at the 
pitch diameter. 


NEW PUBLICATIONS | 


FORGING OF IRON | 
fads ‘hundred and ‘thirteen §x8-in. pages: ‘0 niigetretinne : 
New York City. Price, $1.00" a eer an ees 

This textbook is intended for use in colleges, secondary 
schools and the shop. Its author has had an extensive experi- 
ence in teaching forging and smithwork. As a result he has 
gathered together in this book statements and illustrations 
of principles rather than specific exercises. 

The first chapter is historical in nature and, while interest- 
ing, is not pertinent to the purpose of the book and might 
well have been omitted. The second chapter deals with fron 
and steel In their different forms, briefly indicating how they 
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are produced. The third chapter shows the equipment needed 
for forging, and the fourth takes up the matter of fuel and 
fire. - 

With Chapter V begin the various forging processes, run- 
ning through to Chapter X. The headings are: Drawing 
Down and Upsetting; Bending and Twisting; Splitting, 
Punching and Riveting; The Use of Blacksmith Tools; Weld- 
ing. Then follow two chapters that hardly seem to belong 
in a textbook of this kind. Chapter X deals with electric, 
autogenous and thermit welding. All three processes are 
special in character, requiring pecullar, expensive equipment. 
Furthermore, they are not likely to be met with by the 
ordinary graduate of a course in forging and smithing. 
Chapter XI is in the same class, as it deals with brazing, a 
very specialized process in metal working. 

Chapters XII and XIII take up tool steel and high-speed 
tool steel, giving much helpful information in regard to their 
treatment and working. Chapter XIV is devoted to art iron- 
work and Chapter XV to steam and power hammers. The 
final chapter deals with the calculations of such shapes as 
are commonly met with in blacksmithing. An appendix of 
33 pages gives a course of instruction that the author has 
used with high-school and: college pupils. 

Taken all in all, the book seems well thought out and 
prepared, with the exception of some matter that seems 
unnecessary. An unfortunate selection of the type of illustra- 
tions mars the otherwise pleasing appearance of the pages. 


SUCCESS IN THE SMALL SHOP—By John H. Van Deventer. 
One hundred and thirty-six 9x12-in. pages; illustrated; 
indexed; cloth bound. ublished by the ‘“‘American Ma- 
chinist,” New York bans Price, with one year’s subscrip- 
tion to the “American Machinist,” $4.75. 

Reviewed by Dexter S. Kimball* 

This interesting book presents in collected form fifty 
articles and a part of the discussion they called forth in 
the “American Machinist” during the years 1914-16. These 
articles were the results of a definite idea—namely, showing 
the place and possibility of the small shop in the manufactur- 
ing fleld. It was their purpose also to analyze the situation 
regarding small shops, to find out their weaknesses and 
their strong points and to offer suggestions and criticisms 
that would be helpful and strengthening. 

Included in the collection are discussions on financing, 
accounting, management, machine equipment, small-tool 
equipment, selection of work, helpful devices, shop kinks and 
methods, etc., all with reference primarily to the small shop. 
The discussion and comments that were evoked throw many 
interesting and amusing sidelights on life in the small shop. 
In presenting this material in collected form it is the hope of 
the editors of the “American Machinist” that the book will 
be found of service not only to the owner and manager of 
the small shop, but also to men in larger shops where de- 
partments are often so organized as to present problems much 
the same as those of their little neighbors. 

Some of the articles are of peculiar interest. Thus the first 
one, entitled “The Future of the Small Shop,” contains some 
detailed historical data bearing on the probable future of 
the small shop. The argument presented that there will 
always be room for the small shop in spite of the higher 
efficiency of the large shop is worth reading. It is of inter- 
est also to read that 80 per cent. of all American manu- 
facturing plants are small ones and that in the machine- 
tool using industries there are 15,000 small shops employing 
less than 20 men to 1,200 large shops employing more than 
250 men. One is led to believe that, after all, the complete 
consolidation of industry is some distance away. There are 
many other exceptionally good articles and some on the man- 
agement of small shops that are worth reading even for a 
man who is managing a large enterprise. 

The object of the book is most praiseworthy. All will 
agree that anything that will foster individual effort, that 
will assist in retaining and increasing widespread ownership 
of industry and that will assist the little fellow to retain his 
foothold in the industrial field is commendable. The small 
shop is proverbially less efficient than the large shop. But a 
perusal of this volume will show that much of this diffi- 
culty often arises from lack of financial and manufacturing 
knowledge as much as from inherent and unalterable cir- 
cumstances. The treatment of specialization, interest and de- 
preciation, manufacturing expense, inventory, profits and 
kindred subjects as applied to the small shop is therefore 
highly pertinent and important, though sometimes written in 
a jocular manner with many anecdotes to illustrate the 
points presented. 

To those who, like the writer, served an apprenticeship 
in a small shop in the real old-fashioned way the book will 
awaken memories of many interesting people. There was a 


*Professor, Machine Design 1- 
jeue, Cornell Univors. gn and Construction, Sibley Co 


June 29, 1916 


picturesqueness about the old-fashioned small shop that has 
been lost in the larger, more modern and specialized factory. 
The many character sketches scattered throughout the book 
cannot fail to remind older men very vividly of the days when 
trades still had “mysteries” and interchangeable systems were 
unknown. There was some roughness, but also a great deal 
of kindliness in the old shops, and “boss” and workman were 
much closer to each other than they ever can be in the larger 
modern plant and in fact than they are in most small plants 
of today. True, these old shops were not efficient, and 
their successors of today may not be so efficient as they 
should be. But the small shop certainly contains some things 
that are worth saving. It stands for individuality and in- 
dependence. This book should be an aid toward the better- 
ment of the chances for success of the small manufacturer. 

The book is attractively bound, and the subject matter is 
fully illustrated as it was in its original appearance in the 
“American Machinist.” 


PERSONALS 


D. A. Urquart, until recently foreman of the screw-machine 
department of the Brown & Sharpe Mfg. Co., has become 
superintendent of the Union Twist Drill Co., succeeding A. N. 
Goddard, recently resigned. 


F. A. Rebinson, for several years a member of the execu- 
tive force of the Becker Milling Machine Co., Hyde Park, 
Mass., has been appointed advertising manager, succeeding 
George Y. Young, recently resigned. 


Frank O. Wells, president of Wells Bros. & Co., Greenfield, 
Mass., has also been elected president of the F. E. Wells and 
Sons Co., succeeding F. E. Wells who has relinquished active 
control after fifty years’ association with the business. 


J. F. Tinsley has accepted the position of assistant super- 
intendent of the Crompton & Knowles Loom Works, Worces- 
ter, Mass., having resigned the superintendency of the South 
Works of the American Steel and Wire Co. Worcester, 
Mass. 


OBITUARY 


John D. Hughes, superintendent of the Putnam Machine 
Co., Fitchburg, Mass., and for a number of years connected 
with the Bullard Machine Tool Co., Bridgeport, Conn., in 
various capacities, died on June 15 as the result of an auto- 
mobile accident. Mr. Hughes was a native of Bridgeport and 
was but 42 years of age. 

George Gilmour, well-known in mechanical circles through 
his constructive work in accident prevention as head of the 
engineering and inspection department of the Travelers In- 
surance Co., died at his home in Brooklyn, N. Y., on June 
16. Mr. Gilmour was born in Petrograd, Russia, Jan. 5, 1865, 
of Scotch parents, his father being chief naval constructor 
for the Russian government. The son learned the trade of 
mechanical engineer with John Elder & Co., shipbuilders and 
engineers, of Glasgow, Scotland. After learning his trade he 
went to South America, where he worked for a time. Return- 
ing by way of Panama he was engaged by French engi- 
neers to take charge of the mechanical department of the 
work on the Panama Canal. Following a period of service on 
the Isthmus, he became an engineer for the Atlas Line of mail 
steamers and, when the West India Improvements Co. 
bought the Jamaica Government Ry., he was chosen master 
mechanic of the system. The Jamaica Light and Power 
Co. also had his services as superintendent of motive power 
and later as consulting engineer. After eight years spent in 
Jamaica, Mr. Gilmour was appointed mechanical engineer for 
the New York Telephone Co. and he worked in New York 
eight years, resigning in 1905 to become chief engineer for 
the Travelers Insurance Co. 


BUSINESS ITEMS 


° 5, 6, 7 Great Hampton S8t., Birming- 
Hemomneena Wants me enciee in Great Britain for machine- 
shop equipment. 

The Capital Stock of the Cincinnati Screw Co., Twightwee, 
Ohio, has been increased to $200,000. 
have been placed for equipment. 
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The Federal Tool & Stamping Co. has been organized at 
Zeeland, Mich., to do metal stamping, tool designing and 
light machine work. The officers are R. Somers, presi- 
dent; J. L. De Glopper, vice-president: F. L. Jerome, secretary; 


J. S. Van Volkenburgh, treasurer and manager. 


Joseph H. Roach & Co., Inc.. was organized and has pur- 
chased a foundry and machine shop in Brid eport, Penn., 
formerly engaged in the manufacture of Wilkinson stokers. 
In addition to the manufacture of stokers the new firm will 
conduct a general foundry and machine shop business. Joseph 
H. Roach, president and founder, was Philadelphia manager 
of the Hoover, Owens, Rentschler Co. 


The Vulean Trading Corporation, a consolidation of the 
businesses of Archibald J. Wolfe, London and Lancashire Trad- 
ing Co. and F. Veithardt, has been organized in New York 
City, to carry on a general exporting business, specializing in 
iron, steel and machinery. Mr. Wolfe, who will be in charge 
of the Russian and machinery departments, was for a num- 
ber of years connected with the United States Department of 
Commerce, as Commercial Agent, and later Russian repre- 
sentative of. the U. S. Steel Products Co. 


CATALOGS WANTED 


J. B. Giovanoli, Supervisor of Tools, Continental Motors 
Co., Muskegon, Mich., would lke to receive catalors of ma- 
chines and tools used in the manufacture of gasoline auto- 
mobile motors. 


TRADE CATALOGS 


Herringbone Gears. Fawcus Machine Co., Pittsburgh, Penn. 
Catalog. p. 16, 9x12 in.; illustrated. 


Hilo Black Enamels and Japans. Moller & Schumann Co,, 
Marcy and Fushhing Ave., Brooklyn, N. Y. Bulletin No. 1. Pp. 
14, x8 in.; illustrated. 


Engine Lathes. Worcester Lathe Co., 68 Prescott St., Wor- 
cester, Mass. Set of circulars illustrating and describing the 
different sizes of lathes built by this company. 


Chain Belt Traveling Water Screens. Chain Belt Co., Mil- 
waukee, Wis. Bulletin No. 64. Pp. 8 6x9 in.; illustrated. 
This describes water screens designed primarily to remove 
refuse and foreign material from water before it enters power 
and industrial plants, etc., requiring large quantities of clean 
water. 


FORTHCOMING MEETINGS 


Materials. 

raymore, Atlantic City, N. J. 
Edgar Warburg, secretary, University of Pennsylvania, Phila- 
delphia, Penn. 


American Foundrymen’s Association and American Insti- 


American Society for Testin 


Annual meeting 
June 27 to July 1, 1916, Hotel J 


tute of Metals. Annual meeting, September 11-16, Cleveland, 
Ohio, A. O. Backert, secretary, American Foundrymen’s As- 
sociation, Cleveland, Ohio. 

ican Societ of Mechanical Engineers. Monthly 
eine first THCRAAY. Calvin W. Rice, secretary, 29 West 
Thirty-ninth St., New York City. 


n Branch National Metal Trades Association. ,Monthl 
ee on first Wednesday of each month, Young’s Hotel. 
Ww. W. Poole, secretary, 40 Central St., Boston, Mass. 


dence Association of Mechanical Engineers. Monthly 
Seeing fourth Wednesday each month. J. A. Brooks, secre- 
tary, Brown University, Providence, R. I 

England Foundrymen’s Association. Regular meet- 
fie accoaa Wednesday of each month. Exchange Club, Bos- 
ton, Mass. Fred F. Stockwell, 205 Broadway, Cambridgeport, 
Mass. 

’ Society of Western Pennsylvania. Monthly 
eiectine theca Tuesday: section meets first Tuesday. Elmer 
K. Hiles, secretary, Oliver Building, ittsburgh, Penn. 

ociety of Technical Draftsmen. Monthly meet- 
ine eamnuraday Yo, L. Angevine, Jr., secretary, 857 Genesee 
St., Rochester, N. Y. 
ts’ and Foremen’s Club of Cleveland. Monthly 
cee tried Bacurday, Philip Frankel, secretary, 310 New 
England Building, Cleveland, Ohio. 


Western Society of Engineers, Chicago, Ill. Regular meet- 


sday evening of each month, excepting July 

na ae H. Warder, secretary, 1785 Monadnock Block, 
Chicago, II. 

Philadelphia Foundrymen’s Association. Meetings first 


h month. Manufacturers’ Club, Philadelphia, 
eae a eard vans, secretary, Pier 45 North, Philadelphia, 
Penn. 


ue of America. Regular meeting second 
ee taeg ne uch erent Oscar S. Teale, secretary, 35 Broadway, 
y 


New York, N. 
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HME te ul 


Prices--Materials and Supplies 


IRON AND STEEL 


Pig Iron—Quotations were current as follows at the points 
and dates indicated: 


One One 

June 23, Month Year 

1916 Ago Ago 

No. 2 Southern Foundry, Birmingham.$14.50 $15.00 9.75 
No. 2 X Northern Foundry, New York. 19.75 20.75 4.25 
No. 2 Northern Foundry, Chicago.... 19.00 19.00 13.00 
Bessemer, Pittsburgh ..........e0006- 1.95 21.95 14.65 
Basic, Pittsburgh ...........-2eceees 18.95 18.95 13.60 
No. 2 X, Philadelphia...............6. 19.75 20.50 14.25 
NOe 2.) Valley ook cen See e sees ois Peas 18.25 18.50 12.50 
No. 2, Southern Cincinnati............ 17.40 17.90 12.65 
Basic, Eastern Pennsylvania......... 19.50 20.50 13.75 
Gray forge, Pittsburgh............... 18.70 18.70 13.35 
Steel Shapes—The following base prices in cents per pound 


are for angles 3 in. by \% in. and larger and tees 3 in. and 
larger and plates % in. and heavier from jobbers’ warehouse 
at the places named: 

-——New York—— 


One One 
June 23, Month Year Cleve- Chi- 
1916 Ago Ago land cago 
Steel angles, base......... 3.50 3.50 1.85 3.25 3.10 
Steel T’s, base............. 3.55 3.55 1.90 3.25 3.10 
Machinery steel (bessemer) 3.50 3.25 1.80 3.25 3.10 
PIAS. vie ele voce eee cee b 8 4.00 4.50 ae 3.65 3.50 


Steel Sheeta—The following are the prices in cents per 
pound from jobbers’ warehouse at the places named: 


r——— New York ———_ 
One One 

June 28, Month Year Cleve- Chi- 
1916 Ago Ago land cago 
No. 28 black............ 3.65 3.65 2.60 3.20 3.20 
No. 26 black............ 3.55 3.55 2.50 3.10 3.10 
Nos. 22 and 24 black.... 3.50 3.50 2.45 3.05 3.05 
Nos. 18 and 20 black.... 3.45 3.45 2.40 3.00 3.00 
No. 16 blue annealed.... 4.45 4.70 2.35 3.70 3.60 
No. 14 blue annealed.... 4.35 4.60 2.25 3.60 3.50 
No. 12 blue annealed.... 4.30 4.50 2.20 3.55 3.45 
No. 10 blue annealed.... 4.25 4.55 eae 3.50 3.40 
No. 28 galvanized....... 5.40 5.65 6.00 5.50 5.50 
No. 26 galvanized....... 5.10 5.35 5.70 5.20 5.20 
No. 24 gwalvanized....... 4.95 5.20 5.55 5.05 5.05 


Standard Pipe—The following table shows the comparison 
in discounts, together with the net prices in cents per foot 
for carload lots f.o.b. mill: 


co Black——_ Galvanized—, 

June 23, One une 23, One 

1916 Yr. Ago 1916 Yr. Ago 

% to 2 in. steel butt welded 70% 81% 60%% T2UuU% 
2% to 6 in. steel lap weldec. 68% 80% 484%% 7T24%% 

Diameter, In. 

Es Soh e Wile seg. crea; etleye duh 6 wie ie eee tea 3.45 2.19 5.69 8.16 
Vo SB ae bs diene tyere eerie eeatuk eee 5.10 3.23 8.42 4.68 
De. are te Sec keg MEANS toe wt waa hs 6.90 4.37 11.39 6.33 
De BE org rag k lap shure we oie t.es andres 8.25 5.23 13.61 10.18 
Gy > fe eis iialice dg. oia wa dade O aa mone eae 11.10 7.03 18.32 10.18 
Oe: 5 Sane eee are eet a ete ese ne Be Row 18.72 11.70 30.13 16.09 
Qh. Gags Bie Wier Seo tas elena oeee a vecatacelck of 24.48 15.30 39.40 21.04 
SS Sia LOVERS eee eee 34.88 21.80 56.14 29.98 
Br. oeuavadtre send Sots eel eia wee -- 47.36 29.60 76.22 40.70 
O - Wiid a oN. eae ee eae RE 61.44 38.40 98.88 62.80 

From New York stock the following discounts hold: 
Black Galvanized 
8% to 6 in. steel lap welded............. 61% 0 
% to 3 in. steel butt welded.......... ~. 64% 42% 


Malleable fittings, Class B and C, from New York stock 
re at 30 and 5% from list price. Cast iron, standard sizes, 

Ove 

Bar Iron—Prices are as follows in cents per pound at 
the places named: 


June 28, Three 

1916 Months Ago 
Pittsburgn,. Mi ios eeekee Ceo hha es 2.60 2.45 
Warehouse, New York...............0. 3.25 3.10 
Warehouse, Cleveland ................ 3.25 3.25 
Warehouse, Chicago ........-....0eceee 3.10 3.10 


Swedish (Norway) Iron—This material per 100 Ib. sells as 
follows f.o.b. places named: 


-—— New York —— 
Today One Year Ago 


$6.00 $3.75 @4.00 Cleveland... $6.80 Chicago... 
In coils an advance of 50c. is usually charged. 
Cold Drawn Steel Shafting—From warehouse to consumers 
requiring fair-size lots, the following quotations hold: 
June 23, 1916 Three Months Ago 


$5.25 


New York 


peewee es List price plus 20% 5% above list 
Cleveland ............ List price plus 20% eee rice 
Chicago ........cee0. List price plus 10% List price 


Drill Rod—Discounts from list price in New York are as 
follows: Standard, 65%; extra, 60%; special, 55%. 


High Speed Tool Steel containing from 10 
sells as follow3 per pound in New Fork: foun hye Cuneaten 


Billets Bars 


METALS 


Miscellaneous Metals—The present quotations in cents per 
pound, with a comparison of practically a month and year 
ago, are as follows: 


rw New York 


One ne 
June 23, Month Year 
1916 Ago Ago 
i load lots). 28.00 30.50 20.50 
Te aed ; scien fee Nana ato . 40. 49.00 41.50 
yr -t: Xe Ie eee ee RAE ee 7.00 7.50 5.75 
Spelter ........ ged Uh alonaveata are aveta tees 12.25 13.50 20.00 
ST. LOUIS 
LGGQ? .6.otaSuwstord cece cet giaCeliavelia Ae ; 7.50 
Bpelter oi. sic ee weaves ere 5 aasieie arte 12.25 13.37% 


At the places named, the following prices in cents per 
pound prevail: 


c——— New York ——~ 
n One 


e 
June 23, Month Year Cleve- Chi- 
1916 Ago Ago land cago 
Copper sheets, base..... 37.50 87.50 26.00 87.60 37.50 
Copper wire (carload 
LOLS) ssGokes Paseus-uee se 7.50 87.50 26.75 33.00 38.00 
Brass rods, base........ 44.50 44.50 29.00 42.00 38.00 
Brass pipe, base........ 46.50 46.50 83.50 45.00 46.00 
Brass sheets ........... 44.50 44.50 29.00 42.00 38.00 
Solder % and \% (case : 
OUR) on bs isos chen bo hos 25.6214 30.62% 29.50 28.75 27.00 


Old Metala—The following are the dealers’ purchasing 
prices in cents per pound: 


c—New York— -—Cleveland—\ 

One Three 
June 23, Year June 23, Months 

1916 Ago 1916 Ago 

Copper, heavy and crucible... 21.75 17.00 21.00 24.0 
Copper, heavy and wire...... 21.25 ne .50 23.00 
Copper, light and bottoms.... 18.00 14.00 18.00 20.00 
ead, Neavy ....... cc e ewe eae 5.00 4.50 6.75 7.00 
Lead, tea ........... ida ¥ eee e an ADO 4.00 4.25 5.26 
Brass, heavy ....... bie tea Pra tang 12.25 8.50 13.00 19.00 
Brass, light ..............008 9.75 10.00 10.50 12.00 
No. 1 yellow rod brassturnings 13.00 Per 12.00 14.50 
PANG. oe ahs oes ees G araieck arene 9.00 15.00 8.00 15.00 


Monel Metal—The following are the prices in cents per 
pound for mill lengths 8 ft. and over: 
10,000 6,000 2,000 Less Than 
. Lb. Lub. Lb. 500Lb. 500 Lb. 
Size. I ofaSize ofaSize ofaSize ofaSize ofa Size 
e, In. 


and Over and Over and Over and Over and Over 
Rounds—Squares 
to ea kanes 5.50 36.00 36.50 87.00 38.00 
to *..... 35.25 35.75 36.25 36.75 37.75 
to 1%..... 35.00 35.50 36.00 36.50 37.50 
1 to 2%..... 35.75 36.25 36.75 37.25 38.25 
Rounds 
3 to 3y..... 36.50 37.00 37.50 38.00 39.00 
Squares 
Oo Sasa water ees 36.50 37.00 37.50 38.00 39.00 
Rounds 
3% to 3}h..... 36.25 36.75 37.25 37.75 38.75 
Squares 
Sys to 34%..... 36.25 36.75 37.25 37.75 38.75 
Rounds—Sgquares 
4 to a Pew acs 37.00 37.50 38.00 38.50 39.50 
5 to 6¢e..... 38.00 38.50 39.00 39.50 40.50 
av er eri's Stee aerate 8.50 39.00 39.50 40.00 41.00 
Plats.-idsees céicncs 86.50 37.00 37.50 38.00 39.00 


Flats not rolled wider than 6 in. or less than % In. thick. 


eexneon bars 2c. per lb. over corresponding size of round 


For cutting to any specified length not shorter than 1 ft. 
add lc. per Ib 


The scrap allowance is 18c. per Ib. delivered at works. 
Copper Bars from warehouse sell as follows in cents per 


pound: 

23, 
New York os Vek iieiwe chen den ane soo neege aahOn a 
ClOVeClAnG Wines Sei) toc wee ei 40.25 39.00 
CHICKEO i Sid bis Re eee ee 40.25 87.00 


es Zine Sheets—The following prices in cents per pound pre- 
Carload lots f.o.b. mill 


icin. Seialva inc ove a: 0:7 Ce. ita lac Wie sel ae ao VoL Gne-he fe Yaoi wivohe 19.00 
c-—In Casks—, -—Broken Lots— 

Three Three 
ca a pontns wane: aoe Mons 

go go 
INOW VOR si eieeho oS sk ow oe OR 21.50 26.00 22.00 26.50 
Cleveland ...........c0ccccce 22.75 26.25 @26.50 23.25 26.50 
CHICK * eases eek ee saa ace box 20.00 27.00 21.00 28.00 


Antimony—Chinese and Japanese brands are quoted in 
cents per pound for spot a ty paid: : 
6 


New York .............005. sa Ct Tak pose Mono Be 
Cleveland .............c0cee 24.00 50.00 
CRICHBO 6:8 sive. coo dee ceases 23.00 45.00 


Babbitt Metal—Quotations are as foll er 
pound from warehouse at the places named: ye ery 


ed: 

Ne 
Best grade ............... AGP as sae Ge 
Commercial .............. 30.00 18.25 25.00 
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SHOP SUPPLIES 


Nuts—From warehouses at the places named, on fair sized 
orders the following amount is deducted from list: 


7—New York—, -— Cleveland — -—Chica o—, 
Three ree ree 
June 23, Months June 23, Months June 23, Months 
1916 Ago 1916 Ago 191 Ago 
Hot pressed 


square ..... -- $2.50 $3.00 $3.00 $3.70 $3.25 $3.70 
Hot pressed 

hexagon ..... 2.50 3.20 3.00 3.80 3.25 3.80 
Cold punched 

square ....... 2.00 3.00 2.65 3.50 3.00 3.75 
Cold punched 

hexagon ..... 2.50 3.75 3.25 4.25 3.50 4.50 

spomminlebed nuts sell at the following discounts from list 
price: 

June 23,1916 Three Months Ago 

New York 326.565 c6045s 2ocee dt 50—10% 70% 
Cleveland 6.6665 4654 bse enh wes 606% 70—10% 
CNICRRO: <o.ce seis eS eave eu ce ee ae 65% 70—10% 


Carriage Boltse—From warehouses at the places named the 
following discounts from list price are in effect: 


New York Cleveland Chicago 
by 6 In............ eevee 45—5% 50—10—5% 60—5% 
rger and longer........ 35% 40—15% 50% 


At this rate the net prices are as follows: 


Length, -—New York—, -—Cleveland——, r——Chicago—, 
In. % % % 1% % Y% % 


14% .... $0.53 $0.43 . .- $048 ae are 
2 eras .58 et ee .48 ase &. enig 42 eae gage 
2% .... 63 $2.12 $5.53 -51 $1.39 $3.63 -46 $1.63 $4.25 
3 ee 68 2.30 5.85 55 1.51 3.85 50 1.77 4.50 
3% .... -73 2.48 6.18 60 1.64 4.06 54 1.91 4.75 


Machine Bolts—From warehouses at the places named the 
following discounts hold: 


New York Cleveland Chicago 
by 4 in. and smaller... 50% 60and10% 60and10% 
arger and longer up to 1 
in. by 30 in............. 40% 60 and 5% 50 and 10% 


At this rate the net prices per 100 follow: 


Length c—New York-— -———Cleveland——~\ -———Chicago——\ 
In. \ 14 1 ‘4, 1 

2 .-+. $0.83 $2.32 $9.60 $0.67 $1.46 $6.08 $0.64 $1.74 $7.20 

2% ... 89 2.84 10.14 70 1.67 6.32 .67 1.85 17.60 

3 Sats .97 2.63 10.68 -73 1.66 6.86 .70 1.97 8.00 

3% .... 1.01 2.79 11.22 77° = =1.77 7.48 73 «62.08 8.40 


Wrought Washers—From warehouses at the places named 
the following amount is deducted from list price: 


New York.... $4.00 Cleveland.... $6 Chicago.... $6.00 
At this rate, the net prices follows: 
Diameter, In. New York Cleveland Chicago 
Be ihsis wate eet oe a ears Saree ot $10.00 $8.00 $8.00 
tase ath a waatie a Bete ana eau lowed tid ny 8.20 6.20 6.20 
a lee geet aad era tay ene asta ie 7.40 5.40 5.40 
Boe hea ae ad a en thane bit ata wie ae 6.50 4.50 4.50 
PRES Hae Pe GeE MGS Pte 5.80 3.80 3.80 
abtia Velour Oe te EGER wid to Nw eb saeis beak. 5.40 3.40 3.40 
Pettace: Wes Wleciean dona sé Choy Ole. ih ees wt ts 5.30 3.30 3.30 
ro Wd GR urease ee Seed arlac G oh cA te ee 5.20 3.20 3.20 
ee Oe ee ete pen rayne yee 5.10 3.10 3.10 
deg he Hea cic era bod hawk tl ohake Lee eee 5.00 3.00 3.00 
DG Ths. BAG ae oso we hls asia’ he 5.20 3.20 3.20 
15%, 13 ix, Bete eh Seater Rta tos 5.50 3.50 3.50 
CNG Oe obo ee eee aie eae kw € 6.50 4.50 4.50 


For cast-iron washers the base price per 100 Ib. is as fol- 


lows: 
New York.... $2.50 Cleveland.... $2.00 Chicago.... $2.10 


Rivets—tThe following quotations are allowed for fair sized 


orders from warehouse: 

New York Cleveland Chicago 
45—10% 50% 
ate tes cease tatig A wilt: ie Rema a a ame se 45—10% 50% 


Button heads %, %, 1 in. diameter by 2 in. to 5 in. sell as 
follows per 100 Ib.: 7 
New York.... $5.25 Cleveland.... $4.05 $3.50 

Cone heads, same sizes: 

New York.... $5.35 Cleveland.... $4.15 Chicago.... $3.60 


For the following sizes, the extras over the above prices 
in cents per 100 lb. are as follows: 


Chicago.... 


1% to 1% In. long, all diameters...... gree ee She ae $0.25 
in. diameter eoesvweeweeeeneveeveevreeseeeeeeee @ eeee ee 0.18 

fn. diameter ........... ccc cee ee ees cosas Jali eaters 0.50 

1 in. long and shorter..........-.+eeeeee. Soa aeons eters 0.50 
Longer t an 5 in se ep eoeeaseeaosesewve eevee es ee 8 @ @ eee0e#seeesesteee#es: 0.25 
ess than kegs...........ccccccceeees wiibhéyisteSaub eSeveleue's 0.50 
Countersunk heads .........-ceeeeees Pree eer Te 0.50 


Nalls—Wire nails f.o.b. Pittsburgh sell at $2.50@2.60; gal- 
vanized 1 in. and longer, $4.50@4.60, and shorter, $5@5.10. 
These prices are to regular customers and delivery is made at 
the mill’s convenience. From warehouse wire and cut nails 
sell as follows: 


—Wire—~Y -— Cut—n 

Three Three 

June 23, Months June 23, Months 

1916 Ago 1916 Ago 

New York .............00eeee $3.15 $2.90 $3.15 $2.90 
Cleveland ..............00002 3.05 2.90 2.95 2.90 
CNACA BRO. oie ek hc ae ek oie Oe 2.85 2.70 2.85 2.70 


Copper Rivets and [curs sell at the following rate from 
warehouse: 


7———_- Rivets 


Three c——— Burs —— 
June 23, 1916 Months Ago June 23, 1916 
Cleveland. List price 10% from Hist List price 


List price 


hi ey 
cago... List price 10¢7, from from list 


Pp list 
New York 10-213% from list 25% from Mst 10-2%% 
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MISCELLANEOUS 
Welding Material (Swedish)—Prices are as follows in 


cents per pound f.o.b. New York: 
Welding Wire Cast-Iron Welding Rods 
» $4, fo, , sy He... 10.00 % by 19 in. long...... . 22.00 
oO. 8, Pa Rs, 10.433 11.00 ¥ by 12 in. long....... 26.00 
a Teele a Ae egetsia Gre Gr hana whet lee 12.50 by 19 in. long....... 20.00 
Oho: aaa eeae Laas % by 21 In. long....... 20.00 
» No. 14 and y......... . 
t., it eee * ae aes 16.50 Vanadium Wire in Coils or 
INO? 20 del doe nade 17.50 Sticks 
esnenvwevpeeveeeseeeoeeeseanaene 15.50 
Special Welding Steel = jp 7 "°7) RIO ae a RON 15.00 
Sia Gites dna avale Riles ete we 33.00 ayath ae: & EVR She ated ee eles at SOO 
ach yanie cove wrabiiaciesk tank santa 30.00 fe ccc ccc c cc ccansccaese 12.00 
week heal Aer wich agaceele. aete tae 28.00 yy and larger........... 11.00 


Tin Plates—The following prices are in effect from ware- 
houses at the places named: 


r—-New York— ;—~ Cleveland ~ -— Chicago —, 
hree Three Three 
June 23, Months June 23, Months June 23, Months 


1916 Ago 1916 Ago 1916 Ago 
Coke tin plate, 14x20: 
De Sea wiedias $6.50 $5.00 $6.00 $4.8714 $6.00 $4.75 

IC. 107 lb 6.65 5.15 5 5.05 6.15 4.90 

Terne plate, 20x28: 
Base Net Coat- 
Wet. Wet. ing 
100 lb. 200 8 $10.50 $.900 $9.35 $8.60 $8.90 $8.50 
I.C. 214 10.80 9.30 9.60 8.90 9.25 8.90 
I. X. 270 8 12.80 11.30 11.85 11.10 11.50 12.75 
I. C. 218 12 12.00 12.00 10.75 10.10 10.75 10.80 
I. Cc. 221 15 13.00 13.00 10.75 10.90 11.60 11.25 
I.C. 226 13.50 13.50 12.75 12.20 12.50 12.20 
LC 231 25 14.25 14.25 13.75 13.40 13.75 15.35 
I:C. 2386 30 15.50 16.50 14.75 12.40 14.75 15.60 
TC: 241 35 17.00 17.00 16.00 15.60 15.85 16.20 
I. Cc. 246 40 19.00 19.00 17.00 16.60 17.10 16.80 


Seamless Drawn Tubing—The base price per pound from 


warehouse is as follows: 

New York Cleveland Chicago 
43.50 46.00 42.00 
48.00 48.00 43.00 


For immediate stock shipment the following quotations 
prevail: 


Brass————_—__, 


Copper————__, tc 
k New York 


New Yor 


Diam- ne One 
eter, June 23, Year Cleve- Chi- June 23, Year Cleve- Chi- 
In. 1916 Ago land cago 1916 Ago land cago 
% to 2% 51.50 35.50 48.00 43.00 46.60 32.50 46.00 42.00 
Oo. gree wes 51.5 35.50 48.00 43.00 46.60 32.50 46.00 42.00 
8% ...ee . 52.50 36.50 48.00 44.00 47.50 33.50 46.60 43.00 
Bn! SS ake 53.50 37.50 51.00 45.00 50.50 34.50 49.00 44.00 
4% ...... 55.50 39.50 61.00 47.00 50.50 36.50 49.00 46.00 
Bees x 57.50 41.50 53.00 49.00 652.50 38.50 51.00 48.00 
6. Seas . 58.50 42.50 55.00 60.00 53.50 39.50 63.00 49.00 
a oe ee 60.00 44.50 655.00 52.00 55.50 41.50 53.00 51.00 
B  egansws 62.50 46.50 69.00 54.00 57.60 43.60 57.00 53.00 


Coke—The following are prices per net ton at ovens, Con- 
nellsville, and cover the past four weeks: 


June 3 June 10 June 17 June 24 
Prompt furnace $2.50@2.75 $2.50@2.75 $2.75 $2.40@2.50 
Prompt foundry ete eats 3.25@3.50 3.25@3.50 3.25@3.50 


Cotton Waste—The following prices are in cents per pound: 


New York Cleveland Chicago 
White: s2ossi neces nas 11.00@13.00 11.00@14.00 11.00@13.50 
Colored mixed ........ 8.00@10.00 7.50@11.00 8.00@10.50 
Sal Soda sells as follows per 100 lb.: 
New York .......--ceees $2.05 Cleveland ...... be ate dean's $2.25 
Philadelphia ........... 1:80 Chica@o. 2 sie cascweecss 1.90 


Roll Sulphur in 360-lb. bbl. sells as follows per 100 lb. 
New York.... $2.75 Cleveland.... $2.75 Chicago.... $2.75 


Foundry Supplies—In New York, the following quotations 
prevail: 


Foundry blacking............256- ee ee llc. per Ib. 
Foundry flour (best grade)....... cc cece cece e ees $4.05 per bbl. 
Foundry roSin.......  sossccccsenecs signa ed dsaverievar eee S08 2c. per lb. 
GOP) Old eee ebse eed aca ee ee eae hiro se are oy SiS 8 Big Sate ade 40c. per gal. 
COPre Wash «isc kc es tee ee ira oe ee de Os PE es Owe ee 144c. per Ib. 


Foundry Clay in Cleveland sells at $3.25 per ton for carload 
lots. 


Linseed Of1—These prices are per gallon: 
York Cleveland Chicago 
oo whree: aa Three — ‘Three. 
June 23, Months June 23, Months June 23, Months 
1916 Ago 1916 Ago 1916 Ago 
.69 $0.84 $0.72 $0.81 
Raw itn barrels $0 o5 + “83 aa 


§-gal. cans ... 3 
Boiled, it is lc. per gal. higher. 


White and Red Lead, in cents per pound, sell as follows: 


$0.81 $0.73 
91 83 


Red —~ -——White—, 

Dry In Ol] Dry and In Oil 
100-lb. kegm ..... cc ccc nc aceee 10.50 11.00 10.50 
25- and 50-lIb. Kegs........... 10.75 11.25 ays 
1216 -<IbD... KOE os cece ce tee sine 11.00 11.50 11.0 
1- to 5-Ib. CanS..... ccc cece eee 12.50 12.50 12.50 
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New and Enlarged Shops 


Vol. 44, No. 26 


If you are in need of machinery or supplies, the first thing to do is to consult the Buying 
Section. If you cannot find just what you want, send us particulars, and we will be 
glad to publish it free of cost, thus putting you in touch with reliable manufacturers. 


METAL WORKING 


NEW ENGLAND STATES 


The American Woolen Co. plans to construct an addition 
to its factory at Foxcroft, Maine. 


Plans are being prepared by Minor & Kalman, Arch., 43 


Tremont Ave., Boston, Mass., for the construction of a 1- 
story, 100x100-ft. garage at Waltham, for the West End 
Garage Co. Estimated cost, $50,000. 


The contract will soon be awarded for the construction of 
an addition to the plant of Gilbert & Barker Co., manufacturer 
of gas machines, at West Springfield, Mass. 


Plans are being prepared for the construction of a 1-story, 
60x120-ft. garage tor B. H. Quinn, 30 Forest St., Whitinsville, 
Mass. 


The contract has been awarded for the construction of a 
l-story garage at Worcester, Mass., for A. Berkowitz, 5 Chapin 
St., Worcester. Estimated cost, $14,000. Noted Apr. 13 and 
June 8. 


Plans are pone. prepared for the construction of a 1- 
story garage for ernard Press, 1 Granite St., Worcester, 
Mass. 


Plans are being prepared by Morrison & Young, Arch., 297 
Bridge St., Worcester, Mass., for the construction of a l-story 
lant, on Franklin St., Worcester, for the Worcester Lune 

ar Co. 


The contract has been awarded for the construction of 
a 2-story plant at Groton, Conn., for the New London Ship 
and Engine Co. Noted Feb. 17. 


The Abbott Ball Co., manufacturer of steel balls, car 
wheels, etc., plans to construct an addition to its plant at 
Hartford, Conn. 


The Whitney Menufecturing Co., manufacturer of chains, 
yiaettor Conn., is receiving bids for a 4-story addition to 
ts plant. 


The Barnum-Richardson Co., manufacturer of car wheels, 
lans to construct a 1-story, 50x200-ft. addition to its plant at 
ime Rock, Conn. 


Work will soon be started on the construction of a plant 
on Oak St., New London, Conn., for the E. Whiton Machine 
Co. Nated Mar. 2 

Fire, June 13, destroyed the plant of W. F. Driscoll Co., 
manufacturer of wire pullers, at Shelton, Conn. Loss, $15,000. 


The Eagle Lock Co. is constructing an addition to its plant 
at Terryville. 


Bids are being received by the Standard Co., Torrington, 
Conn., wheelwright, for the construction of a 4-story factory 
on Laurel Ave. 


The contract has been awarded for the construction of a . 


5-story, 70x352-ft. addition to the factory of the Scoville 
Manufacturing Co., manufacturer of brass goods, at Water- 
bury, Conn. 


Plans are being prepared for the construction of a garage 
at 58 Kellogg St.. Waterbury, Conn., for E. 8. Hunt. 


MIDDLE ATLANTIC STATES 


An addition will be constructed to the plant of the King 
Rowing Machine Co., Rano St. and Lackawanna R.R., Buffalo, 


The Acme Pattern and Machine Co., Inc., plans to construct 
a 2-story factory at 1557-63 Niagara St., Buffalo, N. Y. 


The contract has been awarded for the construction of an 
addition to the plant of the Pierce Arrow Motor Car Co., Elm- 
wood aves Buffalo, N. Y. Estimated cost, $100,000. Noted 

ay . 


Press reports state that A. B. Schultz, manufacturer of au- 
tomobile and marine engines, will construct a factory at 
West and Forest Ave., Buffalo, N. Y. 


The Willys Overland Co., Toledo, Ohio, has awarded the 
eace we the construction of a 4-story service building at 
uffalo, 


The Cortland Forging and Machine Works, Cortland, N. Y., 
has awarded the contract for the construction of a foundry 
and machine shop. Estimated cost, $35,000. 


Bids are being received bv the Corona Typewriter Co., 141 
East 42nd St., ew York, N. Y. (Borough of Manhattan), 
for a 4-story factory at Groton, N. Y. 


The contract has been awarded for the construction of a 
l-story, 125x128-ft. brick factory on Hopkins Ave., East 
Jamestown, N. Y., for the International asement Co., 516 


East 6th St., Jamestown, manufacturer of metal casement 
windows. 


The Covert Motor Vehicle Ct., Lockport, N. Y., plans to 


construct a 3-story, 100x130-ft. addition to its plant. Esti- 
mated cost, $40,000. 


The Duplex Engine Governor Co., 36 Flatbush Ave. ex- 
tension, New York, N. Y. (Borough of Brooklyn), manufact- 
urer of automobile engine governors, has increased its cap- 
ital stock from $125,000 to $200,000. The company plans to 
enlarge its manufacturing facilities. T. Douglas is Pres. 


Plans are being prepared by Francisco & Jacobus, Arch., 
200 5th Ave., New York, N (Borough of Manhattan), for 
the construction of a 4-story factory at Elmhurst, New York, 
N. Y. (Borough of Queens), for the Norma Co. of America, 
manufacturer of roller bearings. 


Plans are being prepared by J. P. Crocker, Arch., 2017 
5th Ave., New Yor N. Y. (Borough of Manhattan), for the 
construction of a é-story garage on 55th St. west of 9th 
Ave., Manhattan, for Daniel Meeman. 


The contract will soon be awarded for the construction 
of 3 additions to the plant of the American Locomotive Co., 
Schenectady, N. Y. Noted June 1. 


Bids are being received by the Habirshaw Wire Co., 10 
East: 43rd St., New York, N . (Borough of Manhattan), for 
the construction of a 2- and 3-story, 200x300-ft. addition to 
its plant at Yonkers, N. Y. Estimated cost, $100,000. 


The Bayonne Steel Casting Co., Bayonne, N. J., has award- 
ed the contract for the construction of a 1-story addition to 
its plant on Ingham Ave. 


The Acme Menu rec urns Co., Boonton, N. J., manufacturer 
8 


of automobile specialties, in the market for turret ma- 
chines. 


Frank DiBerti, Newark, N. J., has had plans prepared for 
the construction of a garage on 4th St. 


The Valley Forge Cutlery Co., Newark, N. J., will build an 
addition to its plant on South 6th St. 


The Benjamin Eastwood Co., Paterson, N. J., manufacturer 
of machinery, is in the market for turret machines. 


The Niles-Bement-Pond Co., Plainfield, N. J., manufacturer 
of machinery, has awarded the contract for an addition to its 
plant. Noted May 25. 


The Moultrup Steel Products Co. plans to construct several 
CTT ie to its plant at Beaver Falls, Penn. Estimated cost, 


The Matthews Gravity Carrier Co., Ellwood City, 
has had plans prepared for additions to its plant. 
cost, $25,000. 


The Benjamin & Butler Machine Works, Hazleton, Penn,, 
is building an addition to its plant. Noted Mar. 23. 


According to press reports an addition will be constructed 
to the plant of the Bond Foundry and Machine Co., Man- 
heim, Penn., manufacturer of power transmission specialties. 


The Electric Materials Co., North East, Penn., will build 
an adition to its plant. 


The Baldwin Locomotive Works, 
ha a hia, Penn., h 
a 8 


Penn., 
Estimated 


Broad and Spring St., 
as awarded the contract for 4 buildings 
ddystone plant. 


The Gomery-Schwarz Motor Car. Co., Philadelphia, Penn.. 
has awarded the contract for the construction of a 10-story 
building at Broad and Cherry St. Noted May 4. 


The Hess Machine Co., 2512 Callowhill St., Philadelphia, 


Penn., awarded contract for machine shop at 45th and Lan- 
caster Ave., Philadelphia. Noted Apr. 20 and 27. 
The Midvale Steel Co., Nicetown, Philadelphia, Penn., is 


in the market for machinery for finishing shells. 


The Philadelphia Steel and Forge Co., Philadelphia, Penn., 
will construct a 1-story addition to its plant on Milnor St. 


The Philadelphia Textile Machinery Co., Hancock and 
Somerset St., Philadelphia, Penn., has awarded the contract 
for the construction of a 1-story addition to its plant. 


The S-S-E Co., 2300 Chestnut, Philadelphia, Penn., is hav- 
ing plans prepared for the construction of a 1-story, 200x100- 
ft. brick and concrete automobile factory at Erie Ave. and 
B St., Philadelphia. V. L. Emerson is Gen. Mgr. 


The Sweeten Automobile Co., Philadelphia, Penn., has 
awarded the contract for the construction of an addition to 
its service station at 3430 Chestnut St. 


The contract has been awarded for the construction of a 


i 3-story, 100x156-ft. garage for the Albion Hotel, Balti- 


An automobile repair shop will be established by the Auto 
ance Manufacturing Co., 11-13 East 21st St., Baltimore, 


A 1-story addition will be built to the iron and brass 


foundry of the Caroline Foundry Co., 723 South Caroline St., 
Baltimore, Md. 


The Cityco Realty Co., 2 East Lexington St., Baltimore, 
Mda., plans to build a 45x250-ft. garage. 


The contract has been awarded for the construction of a 
plant at Laney’s Lane and Pennsylvania R.R., Baltimore, Md., 
for the Hess Steel Co. Estimated ccst, $100,000. 


June 29, 1916 


SOUTHERN STATES 


The Slab Fork Coal Co., Slab Fork, W. Va., plan - 
struct a machine shop and will be in the market fon A 
engine lathe, shaper and Hyd press. 


The Atlanta Plow Co. plans to construct additi 
plant on Howell Mill Rd., Atlanta, Ga. ene ta ae 


The Studebaker Corporation, Brush and Piquette St., De- 
troit, Mich., plans to construct a plant at New Orleans, La. 


The Chattanooga Machinery Co., Chattanooga, Tenn., plans 
to construct a factory. 


The Paducah Automobile and Manufacturing Co., Paducah, 
Ky., recently incorporated with $25,000 capital stock, plans to 
construct a factory for the manufacture of automobile parts. 


MIDDLE WEST 


The Corcoran Manufacturing Co., recently incorporated at 
Cincinnati, Ohio, will establish a factory on Winton Pl., Cin- 
cinnati, for the manufacture of automobile bodies, hoods, 
fenders, etc. L. Corcoran is Pres. 


The Hooven-Owens-Rentschler Co., manufacturer of power 
engines, Hamilton, Ohio, plans to enlarge its iron foundry. 


The National Tube Co. has _ started work on the con- 
struction of a blooming mill at Lorain, Ohio. Noted June 8. 


The Spicer Manufacturing Co., foundry and machine works, 
New Philadelphia, Ohio, aplans to rebuild its plant, recently 
destroyed by fire. R. T. Norning is Mgr. Noted Mav 25. 


The Phillips Sheet and Tin Plate Co., Steubenville, Ohio, 
lans to construct an addition to its plant. Estimated cost, 
$6,000, D. M. Weir is Vice-Pres. 


The Pressed Steel Products Co., Youngstown, Ohio, plans to 
construct an addition to be used for the manufacture of steel 
rums. 


The contract has been awarded for the construction of a 
l-story addition to the plant of the Kuhlman Car Co., East 
140th St., Cleveland, Ohio. Noted May 18. 


The Sanitary Tinning Co., manufacturer of general hard- 
ware, etc., plans to construct a factory on East 93rd St., near 
Way Ave., Cleveland, Ohio. Estimated cost, $50,000. A. J. 
Miller is Pres. 


The Mark Manufacturing Co. will construct a new steel 
mill at Indiana Harbor, Ind. Estimated cost, $5,000,000. 


The Studebaker Corporation, Brush and Piquette St., De- 
troit, Mich. contemplates the construction of a plant at 
La Fayette, Ind. 


The Albion Bolt Co., Albion, Mich., recently incorporated 
with $10,000 capital stock, will establish a factory for the 
manufacture of nuts and bolts. M. Merriam is Pres. 


The Chevrolet Motor Co., has awarded the contract for the 
construction of a factory at Bay City, Mich. 


The Superior Steel Casting Co. will construct a factory 
at Benton Harbor, Mich. 


The Detroit Brass Works, Detroit, Mich., has awarded the 
contract for the construction of a 2-story factory. Noted 
June 1. 


The Ford Motor Car Co., Detroit, Mich., 
struct a 4-story factory at 4325 Broadway, 
mated cost, $60,000. 


The Motor Products Corporation, 762 Woodward Ave., De- 
troit, “Mich., manufacturer of motorcycles, plans to construct 
a factory. 


lang to con- 
etroit. Esti- 


Plans are being considered by the Alter Motor Car Co., 
Essexville, Mich., Sor the construction of a factory. F. M. 


Woodward is Gen. Sales Mgr. 


Fire recently destroyed the main buildings of the Johns- 
ton Bros.’ Botler Works, Ferrysburg, Mich. Loss, $150,000. 


The Dort Motor Car Co., Flint, Mich., plans to construct a 
factory. Estimated cost, $60,000. 


The iversal Joint Co., Kalamazoo, Mich., plans to 
Sonstruce oo plent at Kalamazoo for the manufacture of auto 


joints. 


Co., manufacturer of standing 
dete ti conese fianutacich. desires catalogs and price be 
rom manufacturers of machinery and iron and steel. W. H. 

Hall is Pur. Agt. 
The Moore Bros. Stove Works, Joliet, Tl., will build an ad- 
dition to its factory on Franklin St. i 
on the construction of an a - 
tion te the Blenc. certne Lyon Metallic Manufacturing Co., 
Montgomery, [11]. 


t., Chi- 
The T. A. Cummings Foundry Co., 1354 Cortland St., 
cago, Ill, will build a 1-story addition to its he sin Gebe 
The Sasgen Derrick Co., 3101 Grand Ave., CRE ica ms 
awarded the contract for the construction of an a Oo 
its plant. Estimated cost, $18,000. Noted June 22. 
Til. 
The Western Iron Co., 1208 Borland Bldg. Chicas. 4 
ranted permit to build a 1-story garage at 4906-0 or 
Glark st! Chicago. Estimated cost, $10,000. N. Buck, Arch. 


forge and 
The John Obenberger Forge Co. will construct a 
machine shop at 68rd and Lapham 8&t., Milwaukee, Wis. 


ion of a 
The contract has been awarded for the construct 
factory for the George H. Smith Steel Casting Co. Madison 


St., Milwaukee, Wis. 
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Plans have been prepared by C. J. Keller, Arch., for the 
construction of a factory on Oregon St., Milwaukee, Wis., for 
the General Welding and Manufacturing Co. 


The Ward Manufacturing Co., manufacturer of motorcycles. 
and bicycles, plans to construct an addition to its plant at 
18th St. and Martin Ave., Sheboygan, Wis. 

Hugh E. Jones and Frank Drinolka, Waupaca, Wis., plans. 
to construct a garage at Waupaca. 


The Overland-Wisconsin Co., Milwaukee, Wis., plans to 
construct a distributing and service station at McIndoe and 
lst St., Wausau, Wis. stimated cost, $40,000. 


WEST OF THE MISSISSIPPI 


A 3-story addition is being built to the plant of the Dexter 
Co., Fairfield, Iowa, manufacturer of washing machines, 


The Consumers Twine and Machinery Co. plans to improve 
its plant at Sioux City, Iowa. Estimated cost, $50,000. 


The Mercantile Warehouse Co. will construct a garage at 
Waterloo, Iowa. Estimated cost, $35,000. 


The Mareen & Johnson Machine Co. is constructing a 1- 
story machine shop at 700 44th Ave. N., Minneapolis, Minn. 
Estimated cost, $8,000. 


The Smith Novelty and Toy Manufacturing Co. plans to 
construct a factory in Midway District, St. Paul, Minn. 


The Four S Razor Co. plans to construct a factory at 
Hutchinson, Kan. 


The Cooper Foundry Co., Atchison, Kan., recently incorpor- 
ated, plans to establish a foundry. Charles Cooper, St. Joseph, 
Mo., is interested. 


Armour & Co. plans to construct a machine shop at South 
Omaha, Neb. 


The Missour! Meerschaum Pipe Co. plans to construct an: 
edition to its plant at Owensville, Mo. Estimated cost, $10,- 


J. E. and Ross Lee and J. F. Greer, Springfield, Mo., plans: 
to construct a foundry and machine shop at Yellville, Ark. 


The contract has been awarded for the construction of a. 
garage and salesroom at Abilene, Tex., for David S. Castle, 29 
Radford Bldg., Abilene. Estimated cost, $15,000. 


Ww. C. Durant plans to construct an assembling plant at. 
Ft. Worth, Tex. stimated cost, $690,000. 


Charles E. Brown and H. D. Bruce plans to construct a 


plant at Lawton, Okla., for the manufacture of mining ma- 
chinery. 


WESTERN STATES 


The American Coin Register Co., 1706 Broadway, Oakland, 
Calif., has awarded the contract for the construction of a 2-. 
story factory at Emeryville, Calif. 

Plans are being prepared for the construction of a 50x117- 
ftfl garage on Matn St., Los Angeles, Calif., for Gregg & Twiss. 


T. J. Wisecarver plans to construct a 2-story garage at 
Modesto, Calif. Estimated cost, $16,000. ° 


CANADA 


The Grand Trunk Ry. plans to construct a roundhouse, 
machine shop, etc., at Lindsay, Ont. Estimated cost, $20,000. 
J. D. McMillan, Belleville, Ont., Acting Supt. 


The Algoma Steel Co. {s constructing a plant at Steelton, 
Ont. Estimated cost, $12,000. 
The Sheet Metal Products Co. of Canada, Ltd., 199 River 


. Toronto, Ont., has awarded the contract for the con- 
Sion of a plant at Toronto. Estimated cost, $6,000. 


he Automatic Thresher and Machine Co., Ltd. recently 
eoeporated: plans to construct a plant at Calgary, Alta. 


FOREIGN OPPORTUNITIES 


Hall, Ltd., Alma Works, Sheffield, England, Is: 
dean te purchase continuously sarge quantities of twist 
drills, steel jobbers lengths. Price lists, discount and cash 


terms are desired. 


GENERAL MANUFACTURING 


NEW ENGLAND STATES 


ears-Roebuck Co., Chicago, Ill, contemplates con- 
eet a 4-story factory at Portsmouth, N. . for the 


manufacture of shoes. 


T. Slack Corporation, manufacturer of shoddy, 
plans to construct a l-story, 20x200-ft. factory at Springfield, 
t. 


for the 


The Smith Paper Co. has awarded the contract Seas 


construction of an addition to its factory at Lee, 
The Lowell Textile Co. plans to construct a 2-story mill at 
North Chelmsford, Mass. 


t has been awarded for the construction of a. 
Sgiry coraition to the factory of Edwin Bartlett, manufact- 
urer of cotton warps, at North Oxford, Mass. 


t has been awarded for the construction of a. 
petaey Cor Candler St.. Worcester, Mass., for Bich ford & 
Sweet, 60 Kin St. manufacturer of slippers. Estimate 
cost, $25,000. Noted Feb. 17. 


tional Braid Co. has awarded the contract for 
fei? Non etacHon of a 4-story factory at its ew oe pie 
at Daboll and Mawney St.. Providence, R. L Estimated cos 


$60,000. Noted June 22 
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MIDDLE ATLANTIC STATES 


The Auburn Button Co., Auburn, N. Y., has awarded the 
contract for the construction of a 1-story, 45x200-ft. shoe 
factory. 

The contract has been awarded for the construction of a 
lant for the manufacture of nitric acid for the Contact 
Bracoss Co., Buffalo, N. Y., manufacturer of chemicals. Esti- 
mated cost, $135,000. Noted Feb. 10. 


Plans are bein prepared for the construction of a 3- 
story, 80x300-ft. reinforced-concrete factory at Elmwood Ave. 
and Erie R.R., Buffalo, N. Y., 
oO. 


The Chautauqua Worsted Mills, Lisler Ave. and Erie R.R., 
Falconer, N. Y., has awarded the contract for additions to 
its plant. Estimated cost, $50,000. 

Y., has 


The Little Falls Felt Shoe Co. Little Falls, N. 
awarded the contract for the construction of-a factory. 

The contract has been awarded for the construction of a 
4-story, 100x230-ft. factory building at Anabel Ave. and Creek 
St., Long Island City, N. Y. cBorouen of Queens), for the 
Degnon Realty and Improvement Co., « East 42nd St., Manhat- 
tan, to be leased by the Kinde! Bed Co,, Chicago, Ill. Esti- 
mated cost, $125,000. Noted June 8. 


Plans are being considered by the Burlington Silk Mills, 
Burlington, N. J., for an addition to its factory. 


The contract has been awarded for the construction of a 
1-story adition to the plant of the B. F. Boyer Co., Camden, 
N. J.. manufacturer of worsted yarns. Noted June 22 


Press reports state that the Whitney Glass Works Glass- 
per. Nae plans to construct additions to its plant on 
ewe ; 


Plans are being considered by Betz & Gross, Dillsburg, 
Penn., for the construction of a hosiery mill at Dillsburg. 


Press reports state that a plant will be constructed at 
Marcus Hook, Penn., by the General Chemical Co., 25 Broad 
St.. New York, N. Y. 


The William Cramp and Sons Ship and Engine Building 
Co., Bench and Ball St., Eatade phe enn., contemplates en- 
larging its plant on Pettys Island. 


According to Presr reports a 5-story addition will be built 
to the factory of the Ferris Shoe Co., mccpe C and Weikel St., 
Philadelphia, Penn. Albert B. Groves, 314 North 4th St., St. 
Louis, Mo., is Arch. 


The contract has been awarded for the construction of a 2- 
story factory on Bodine St., Philadelphia, Penn., for George C. 
Mellor, manufacturer of pianos. Estimated cost, $12,000. 


Plans have been prepared by Charles W. Denny, Arch., 
Hale Bidg., Philadelphia, Penn., for the construction of a 4- 
story addition to the factory of the National Drug Co., 4679 
Stenton Ave., Philadelphia. 


The contract has been awarded for the construction of an 
8-story building on Sandusky St., Pittsburgh, Penn., for the 
United State Rubber Co. Estimated cost, $125,000. 


The contract has been awarded for the construction of an 
addition to the plant of the Rich Woolen Mills, Woolrich, 
Penn. Noted May 4 and 18. 


The American Manganese Steel Co. plans to constr 
addition to its plant at New Castle, Del. ruck en 


The Baltimore Enamel and Novelty Co., Baltimore, ‘ 
plans to construct a factory on Allen at. : esr 


for the Kittinger Furniture 


SOUTHERN STATES 


A. C. Ernst of the Viscoe Co., Marcus Hook, Penn., 
$9 Pr ee a silk mill at Roanoke, Va. Estimated Nee 


The Blue Ridge Brokerage Co. plans to const : 
storage plant at Greenville, S. C. P ruct a cold 


T. J. McNamara, formerly superintendent of the L 
Bleachery and Dye Works, Lanett Ala., plans to conitruce 
bleachery and dye plant at Atlanta, Ga. 
tween $10,000 and $20,000. 


According to press reports Armour & Co. plans to to con- 
struct a packing plant near Talleyrand Ave., 
Fila. H. B Minimum is Mer. > Jac Reonsilic, 


Fire recently destroyed the packin 1 7 
wards, Thonotosassa, Fla. - & plant of Lee & Ed 


iG ieee Sullivan of toe arose Sontiers opee Co., Boga- 
8 a., plans to construct a paper mill a ve) - 
mated cost, $1,000,000. oe penee week 


The Mente Bay Co., New Orleans, La., manufacturer of 


Estimated cost be- 


anes: plans to enlarge and improve its plant on Montegut: 


The Compressed Inner Tube Co., manufacturer 
rubber device for use inside of automobile tltea, plane ee 
construct a factory at Louisville, Ky. S. S. Bush and Sam- 
uel A. Culbertson, Columbia Bldg., Louisville, interested. 


Vol. 44, No. 26 


MIDDLE WEST 


Fire, June 14, destroyed the plant of the Goodrich Rubber 
Co., Akron, Ohio, manufacturer of rubber good. Loss, $5,500. 


The Acme Woolen Mills Co., 1294 7th St., Cleveland, Ohio, 
will build a silk mill on West 70th St., Cleveland. 


The Lederer Furniture Co., Rose Bldg., Cleveland, Ohio, 
has awarded the contract for the construction of a new 
4-story building at Euclid Ave. and East 6ist St., Cleveland. 
Estimated cost, $150,000. Noted June 15. 


The R. L Dollings Co., Hamilton, Ohio, plans to erect a 
paving brick plant at Brazil, Ind. Estimated cost, $500,000. 


The Ohio Central Glass Co., Lancaster, Ohio, is improving 
its plant. 


A plant for the manufacture of axe and hammer handles 
will be established by C. W. Nicholson, Latham, Ohio. 


The portion of the plant of the Valley Chair Co., Grand 
Rapids, Mich., recently destroyed by fire with a loss of $150,- 
000, will be rebuilt. oted June 22. 


Plans are being prepared for a large plant for the Piqua 
Handle and Manufacturing Co., Marquette, Mich. 


Fire, June 11, destroyed the plant of the Colson Novelty 
Co., Paris, Ill, manufacturer of novelties. Loss, $100,000. 


The Jewel Belting Co., manufacturer of belting, has had 
pene prepares for the construction of a factory at 2831 South 
a Salle St., Chicago, Ill. Estimated cost, $50,000. 


The Federal Rubber Manufacturing Co. has awarded the 
contract for constructing 3 factory buildings at Cudahy, Wis. 
Noted May 265. 


Plans are being prepared by Washington & Kenhans, Arch., 
Chicago, Ill, for the construction of a packing plant for the 
Green Bay Stockyards and Packing Co., Green Bay, Wis. Es- 
qoaere cost, $150,000. F. C. Greiling is interested. Noted 

une 


The International Shoe Co., Wood River, Ill., plans to con- 
struct a tannery. Estimated cost, $1,000,000. 


WEST OF THE MISSISSIPPI 


The Wyman, Partridge & Co., ist Ave, N., and 4th St. 
Minneapolis, Minn. plans to construct a factory and cold- 
storage plant at 5th St. and 2nd Ave., Minneapolis. Esti- 
mated cost, $350,000. 


The Carey Salt Co. is constructin 
acking plant at Hutchinson, Kan. 
oted Apr. 6. 


The Solvay Process Co. is constructing an addition to its 
soda ash plant at Hutchinson, Kan. 


J. J. Johnson plans to install a ha 
plant at Batesville, Ark. PapEsel man otecerce 


The Independent Gin Co. plans t 
at Lake City, Ark. p o construct a cotton gin 


The Farmers and Merchants Gin Co. plans to reconstruct 
its cotton gin at Irene, Tex. George G. hite is Pres. 


The Fuller Cotton Oil Co. contemplat 
cotton gin at Snyder, Tex. plates construction a 


The Western Oklahoma Gin Co. plans to construct a cot- 
ton gin at Mountain Park, Okla. Estimated cost, $12,00. 


The Cottonwood Oil Mill Co, Ringli : 
market for equipment. ngling, Okla., is in the 


ine Tatums Gin Co. plans to equip a cotton gin at Tatums, 


asin? Delta Sugar Co. plans to construct a factory at Delta, 


a i-story, 160x200-ft. 
stimated cost, $30,000. 


WESTERN STATES 


Fire recently destroyed the plant of the Vall oO. 
at Newberg, Ore. Estimated cost $15,00. ey Canning C 


An addition is being built to the sugar refi f th 
California & Hawailan Sugar Co., Crockett, Calif. ~ of the 


Fire recently destroyed the packin lant o h uth- 
erland Fruit Co. at Fullerton, calif. San: 310,000. oe 


Pat moon be received for the construction of a factor 
r Leather Co., : 
Estimated cost, $12,000. ak St., Stockton, Cali 


The R. W. Pridham Co., manufacturer of paper boxes, 112- 
124 North Center St., Los mater aA a Calif., ae purchased a 
site on Pacific Blvd., Vernon, Calif., Grafton post office, and 
plans to construct a plant. Estimated cost, $100,000. 


CANADA 


The Hamilton Stamp and Stencil Co. has awarded the 
contract for the construction of a plant at Hamilton, Ont. 


__Classified Advertising 


The Classified Advertising section appears on pa Is 4 
1€ ges 168 and 169, of this 
will in future appear in the same relative position in the paper. : ere 
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The Right Combination At Once 


oe, ae or "73 se ee 


Holder, Cutter and Guide 


For every counterboring job you can 
make immediately the right combination 
of holder, cutter and guide if your tool 
room is equipped with 


P. & W. 
Interchangeable 


Cutter | 
Counterbores 


Holders, Cutters and Guides furnished 
in wide range of sizes. 


Holders 


End of holder is milled to receive the driving 
lug of the cutter and there is also a hole and set 
screw to accommodate the shank of the guides. 


Guides 
Are of hardened tool steel. They are held in | 


place by means of a set screw in the holder en- 
gaging a V-slot in the shank of the guide. 


Cutters 


Can be furnished of either carbon or high- 
speed steel. 


The shank of the guide passes through the hole 


in the cutter and the shoulder between the guide 7900 

and its shank keeps the cutter in place. Cutters 

can be sharpened on the face and the guide is Spot Facing 

simply pushed further in the hole after grinding. with a P. & W. Interchangeable Cutter Counterbore. 


Place a trial order with our nearest store. 


Pratt & Whitney Co., Hartford, Conn. 


NE ao udeon St. CINCINNATI. ....0. 0000.00 c cece cece eee 336 W. Fourth St. 
STON es sebitee SE ogices BIRMINGHAM, ALA 0. 2015 Firet Ave. 
PHILADELPHIA.... 6.000.000... 00 occ ee eee ees 405 N. 2ist St ST. PAUL, MINN................. Robinson, Cary & Sands Co. 
DETROVE ea en A Bite. and DENVER, COLO......... Hendrie & Bolthoff Mfg. & Supply Co. 
"Ww Wweashington Biv. : RANCISCO.............................16 Fremont St. 
CHICAGO........... B - d N. Jefferson St. Agencies: SAN F 
ST. LOUIS. Seow Washington Se: ee Neth cd St SEATTLE, WASH..... ey Hallidie Machina Co. 
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rV’S UP TO YOU 


To Take Advantage of These 
EARLY DELIVERIES 


There will be a few of these HEAVY FORGE 
LATHES left after we finish some large contracts. 
These will soon be ready for delivery. 

They swing 15 in. over the carriage. Speeds and feeds are 


designed for work up to that size. Full swing is 30} in. The 
drive is direct from a 3 to 1 motor. 


This machine is especially built for cutting large quantities of 
metal in a short time. 


BUILT TO STAND UP UNDER THE HEAVIEST SERVICE 
Write us about it now. 


The Lodge & Shipley Machine Tool Company 


Cincinnati, Ohio 
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A Bradford Talk 


To the “General Purpose” 
and “Small Shop” Engineer 
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The compactness in appearance of this 16-in. 
Bradford Standard Engine Lathe is not con- 
tradicted by internal complications. A bed- 
weight of 100 lb. per foot assures stability. 
Positive geared feeds, sensitive to the slight- 
est change and controlled by independent 
gear trains insure accuracy to thousandths 
without complicated adjustments. 


Bradford 


From 16-in. to 42-in., 
Lathes will take care of the heaviest 
jobs or the finest and closest microm- 


eter work. 
We believe that a little mutual dis- 


You don’t need a “‘one purpose” ma- 
chine—yet. On the other hand the 
nature of your work demands that 
every tool and machine you have 
must “earn its keep.” Io do this 


you need the all-round machine of 
which this Bradford Lathe is perhaps 
the finest example. 


cussion would be profitable to us 
both. Why not tell us your prob- 
lems and let us suggest the remedy? 


The Bradford Machine Tool Company 


Cincinnati, Ohio, U. S. A. 


DOMESTIC AGENTS—Swind Machinery Co., P 
Co., Pittsburgh, Penna. The H. A. Stocker Machinery Co., 


~ aeler Supply Co., Denver, Colo. The E. A. Kinsey Company, 


hiladelphia, Penna. Taylor Machinery Co., Boston, Mass. Somers, Fitler & Todd 
Face Chicago, Ill. Pacific Tool & Supply Co., San Francioco, Calif. The Mine 
Cincinnati, Ohio, Indianapolis, 


Ind. Hill, Clarke & Co., New York, 


6 Buying—AMERICAN MAC HINIS T—Sectton Vol. 44, No. 26 


Built in this belief: That a 


handicapped unless it is eq 
enough to do work com 


Ys 
Tas ‘a wae 


LACS CNL EBS 


BP ees TASTE SN 


ADJUSTING SCREWS WORM CASING 
Fig. 2. 


All parts of Cincinnati Dividing Heads are 
unusually large, but every used mechanism will 
show wear in time, no matter how large it is for the 
work it has to do. The important thing is to pre- 
vent this wear from doing too much harm. When 
the worm and wheel on Cincinnati Dividing Heads 
begin to wear, they can be readjusted by the 
screws shown in Fig. 2. It is not necessary to take 
the head apart. The adjustment is made in ex- 
actly the same way as when the head is first 
assembled in our shop, and the adjustment of the 
worm is straight into the worm wheel. Their nice 
alignment is not spoiled by repeated adjustments. 
Their original accuracy is thus preserved. 


The spindle is locked by the clamp, Fig. 5, which 
locks it endwise, and preserves the alignment SO 
necessary for accurate indexing. 


The spindle carrier swings on large trunnions 
(83-in. diameter on the 12-in. head) and is held at 
any angle between 5 deg. below the horizontal, and 
50 deg. beyond the perpendicular by clamping 


F1IG.6. THE CINCINNATI UNIVERSAL MILLER 
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modern, powerful, universal miller is severely 
upped with a Dividing Head that is strong 
mensurate with the machine’s capacity 


CLAMPING RING FOR 
LOCKING SPINOLE 


-CLAMPING STRAP~ 
es ~ 


oe. Zz ‘SWIVEL BLOCK 
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ADJUSTING SCREWS WORM CASING 
FIG. 3 FIG. 4 


members which grip the entire circumference of the 
trunnions. This insures rigidity, and also protects 
the bearings from injury, thus preserving the 
alignment of these parts. 


These are some of the essential factors that con- 
tribute to continued accuracy. 


Summing Up— 


fon. you buy Cincinnati Universal Millers, you get Dividing Head® 
et 


sie (Teen 


First of all, each size is big enough to stand up to the service required L 
rien ne apararee ve i t limit a A te Sah ad Universal Machine SaPERENTAL. SECTION OF CHLEMAT Brvesiic uta: 

y putting on it a five-horsepower Dividing 

By making them big, they have a chance to retain their originai FIG. 5. 
accuracy. Pp consists “gf a Sree ring, 

And, we do make them accurate. ; G, that spread by, by the tine an ob Bie thtening 
Pee shale aes poe a = oes described in pages 67 to 70 in our wise, “secu purely, an bapa i pa wding ieoat ot 


he Cincinnati Milling Machine Ch O,, 


Cincinnati, Ohio 
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INGERSOLL 


ROCKFORD ILL 


Another Ingersoll Job for An 
INGERSOLL MILLER 


8 Hours Milling against 24 Hours Planing 


Two Ingersoll Fixed Rail Housings are shown here. They are being milled on 


one of the 10 Ingersoll Millers in our Shop. This one is a 72-inch by 20-foot, 
60-hp. machine. 


milling includes top, bottom, bearings, faces of crossrail and housings, bevel on 
crossrail and housings, all at one setting of castings. 


Get Bulletin No. 36—‘‘Suggestive Installations.’’ 


Better still, send us your prints and get our suggestions on your work. It will 
not obligate you in any way. 


The Ingersoll Milling Machine Company 


Main Office and Works: Rockford, Ill., U.S. A. 


New York Office: 50 Church St., The Walter H. Foster Co., Mgrs. Detroit Office: 806-808 David Whitne Bldg., H. C 
Rose, Mgr. Foreign Agents: C. W. Burton, Griffith 'Co., Li 7 oe ort-on- 
MainsGermany: HS. Stokvia @ Zouch, riffiths & Co., London, E. C.; F. G. Kretschmer & Co., Frankfort-on 


Rotterdam, Holland; Fenwick, 13 & Co. ; 
Tool & Engine Co. (G. Koeppen & Co.), Moscow, Russia. a a ae 


Creblety { 
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The time required is 8 hours for each casting against 24 hours planer time. The 2 
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= Immediate Delivery 
BETTS PROFILERS 


(Belt 
Driven) 
High 
Speed 
and 
Accurate 
Production 


These 
Machines 
Are 
Completed 


|__Immediate 


Shipment 


We have recently constructed and delivered one 
hundred and twenty of these machines to one concern. 


BETTS MACHINE COMPANY 


Wilmington 


Delaware, U.S. A. 
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To the man who 1s 
looking for facts 
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24 to 42-in. 
Heavy Pattern 
Upright Drilling 
Machines 
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carefully selected changes of speed. The Regular Cone Drive necessitates setting 

the machine parallel with the line shafting while the Right Angle Drive provides 
for the opposite position. The Belted and Geared Motor Drives permit the drill to be 
placed at any desired angle. The motors used in these drives are constant speed and 
therefore require no controllers. | 


“Ter drive is furnished in four styles each of which gives, with the back gears, eight 


The Tapping Attachment acts through friction clutches and is hence operative at all 
speeds without shock or noise. It possesses unusual gripping power, is adjustable for 
wear, and may be disengaged when not required for tapping. Besides eliminating the 
expense and inaccuracy of tapping by hand, the device effects a great saving in breakage 
of taps, prolongs the life of their cutting edges, and supplies a convenient means for 
starting and stopping the spindle when changing tools. 


The Automatic Trip disengages the feed at any predetermined depth and guards against 
the spindle being advanced beyond its intended range of movement. 


The Cincinnati Bickford — 


| Oakley, 


U-313 


Specific points of sti 
real advantage || 


| 
| 


/ ri 


CINCINNATI BICKFORD 


4, 5 and 6-F oot 
Regular Plain 
Radial Drilling 


Machines 


HE head is of unusual construction completely enclosing its gear- 
ing, affording protection to the operator and eliminating dust and 
grit from its working parts, is narrow gibbed on arm and freely 


adjusted. 

The unusually powerful clamping device on column for locking arm in 
position is very effective and does not change position of arm or drill 
spindle when operated. 


Column fitted with inner trunk having two large ball bearings interposed between them 
at top which permits the outer one carrying the arm to revolve freely, which allows posi- 
tioning of drill with extreme ease. 


The arm is of most approved design, extremely stiff providing generous support, and 
long, narrow guideway for head. 


Tool Company 
Cincinnati. O., U. S. A. 


R-813 
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Presenting evidence 
regarding the usual 
production of an 
unusual machine. 
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A. Double-Handful of Proof 


—the kind of proof which is of vital importance to 
the machine buyer—production proof. 


The pieces are differential bearing sleeves made 
from steel tubing. 


The operations are five in number: turn, bore, 
chamfer, face to length, cutoff. The length is accu- 
rate within .005. The time required is thirty-five 
seconds on each piece. 


And the machine is —the Hartness Flat Turret 
Lathe. 


This is merely one case in the wide field of Flat 
Turret Lathe activities. Bar work, as well as chucking 
work affords opportunity for exceptional saving in produc- 
tion time through the use of this machine. Let us give 
you the detailed facts of its possible application to your 
needs. 


JONES & LAMSON MACHINE COMPANY 


Springfield, Vermont, U.S. A.» Queen Victoria Street, London, E. C. 


Germany, Holland, Switzerland and Austria-Hungary: © M. Koyemann, Charlottenstrasse, 22 Dusseldorf, Germany. France, Spain and Belgium: 
F. Auberty & Co., 91 Rue de Maubeuge, Paris. 


14 Buyng—AMERICAN MACHINIS T—Section Vol. 44, No. 26 


stop Lhat Noisel 


Remember That Your 


You can’t expect your men 
to give you the best they have 
when they are under a con- 
stant nervous strain on ac- 
count of the noise of running 
gears. The day of quiet-run- 
ning machinery is here and it 
is up to you to find and install 
machines that are noiseless in 
operation yet high in produc- 
tive capacity. 

Right here is where the 
“‘American” Patented Geared 
Head Lathe fits in. 

There is no longer any ex- 
cuse for a noisy geared head 
lathe in your shop. The num- 
ber of running parts in 
“American” Geared Heads 
have been reduced to a mini- 


MTLAI 

i 

i” 
\f 


HIT 


HERE ARE THE REASONS 


The average face and diameter of the 
gears in “American’’ Geared Heads are 
greater than those of any other simila 
size Geared Heads built. 

_ The material in the gears and shafts 
is the best we have been able to obtain 
for the purpose. All the largest gears 
are semi-steel, while the smaller gears 

— -- are cut from the bar, some of them being 
30-in. “American” Geared Head Lathe hardened. Shafts are of high carbon 


The American Tool Works 


Lathes 


Planers 


— 


—— 
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In Your Shop. 


Workmen Have Nerves 


IN A NUT SHELL: 


crucible steel, and all bearings are bushed 
with phosphor bronze. The highly effi- 
cient gravity oiling system supplied is 
also very important. 

Let us tell you where you can see some 
“American” Lathes operating in your 
Vicinity then you can see all these things 
for yourself. 

At least, let us send you one of our NEW 
Catalogs. 


mum, the gears are of large 
diameter, coarse pitch and are 
cut with special cutters. In 
addition to this the head is 
oil-tight permitting the entire 
head mechanism to run in oil. 
This not only insures a 
quiet drive but greatly pro- 
longs the life of the mech- 
anism. 

As an indication of the 
stability of the parts—This 
new type “‘American’’ Geared 
Head has been on the market 
for over four years, during 
which time a great many have 
been sold, and up to the 
present we have not had to 
replace a single gear in 
any of the heads. 


36-in. “*Ame.icnn” Geared Head Lathe 


Company, Cincinnati, U.S. A. 


Shapers 


Radials 


15 
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By Way of Explanation— | 
“If you think this piece of copy I’ve just prepared 

45 Ps good,’ wrote Mr. Homer, Sales Manager 

of the Fellows Gear Shaper Company “why then 

use it. If you don’t, chuck tt away.” 


“Sure, I'll use it,” wrote back the man who writes 
the Gear Shaper ads. “It seems to mean excellent 
argument.” —- 


So here itis. What do you readers of the American 
Machinist think of 1? 


E are not in the brokerage 
business, neither do we delve 
into the realms of high finance. We 


have no industrial scheme or Get- 
Rich-Quick Wallingford idea to offer 
you, but— 


If you have gears of any description to manu- 
facture that come within the range of the 
Fellows Gear Shaper, we would like to place 
before you a rock-ribbed guarantee that for | 
every dollar invested we will give you bigger . 
returns than any competing machine on the 
market. 


The Fellows Gear Shaper viewed solely as a business 
proposition, stands out pre-eminent in its field. 


We can refer you to many prominent and successful 
manufacturers who are deep, progressive thinkers and 
who have invested thousands of dollars in Fellows Gear 
Shapers. Why? For sentimental reasons? Not in the 
least! Because the Gear Shaper has given them results. 


Write us and we will lay before you the details of our 
investment. 


THE FELLOWS GEAR SHAPER Co. 
SPRINGFIELD, VERMONT, U. S.A. 
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Milling the Sleeves for 
Willys-Knight Engines 


Milling the inlet and cxhaust ports 
in the sliding sleeves for Knight type 
motors is an economical operation as 
performed by the Willys-Overland Com- 
pany (Elyria, Ohio). 


testo s/! 


‘ 
‘fe 
.s 
J] 


The inlet port is 4-in. wide, 34-in. sector; 
the exhaust port %,-in. wide, 33-in. sector. 


Two fixtures are used on each machine; 
the operator loads one while the machine 
is milling the sleeve in the other. 


The machines used are No. 2 Kemp- 
smith Plain Millers, and output from 
each is 250 sleeves per day—which in- 
dicates speed and stiffness more than 
sufficient for all ordinary milling re- 
quirements. 


May we tell you more about this 
No. 2 and other Kempsmith 
: Machines? 


BNA Achebe er 


The Kempsmith Manufacturing Co., Milwaukee, U.S.A. 


ee ee 
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THIS IS THE THIRTY-FOURTH YEAR OF OUR CONSISTENT ADVERTISING 


NEWT 


REGISTERED TRADE MARK _ 


26-inch Plain Rotary Planing Machine 


Rotary Planing Machines 


Built in sizes from 26 to 120 in. diameter over cutting tools. In station- 
ary (as shown), on round beds and portable types. These designs permit 
of successful application of periphery drive to large milling heads, insur- 
ing full capacity from high-speed steels operating on plain surfaces, 
whether iron, steel or fabricated shapes. Catalog No. 50 tells you 
more about it. Send for a copy. 
Slotting Machines 
Horizontal Milling Machines 
Horizontal Boring Machines. Crank Planers. 
Vertical Milling Machines. Duplex Milling Machines 
Portable Boring, Drilling and Milling Machines 
Cold Saw Cutting-Off Machines 
~ Drilling Machines 


Newton Machine Tool Works, Inc. 
23rd and Vine Streets - - Philadelphia, U. S. A. 
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In the case in point the Scott and Williams Knitting Ma- 
chine Plant is responsible for the following figures. The 
part in hand is a cast iron pattern drum 6 in. diameter in 
which 15 operations involving seven and eight tools at one 
time, are carried out at a production cost of $4.16 per 600. 
One man running four machines and each piece being com- 
pleted in 30 minutes from first to last. 


POTTER & JOHNSTON 
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Compare this with your own production figures. 


There is only one practical method of reducing 
costs and that is to turn out more pieces per man 
per day. ° 


Human endeavor along these lines has about 
reached its limits. The only way to appreciably 
speed up production isto “Do it Automatically” 
—the Potter & Johnston way. 


P & J Automatics never get tired or lay down on 
the job. Once it is set up one man can attend to 
from two to six machines and every piece will be 
exactly like its fellows. 


This advertisement is written for you Mr. Reader 
but it will not benefit you unless you act on it. 


Suppose you send us on some of your blueprints 
and production data and let us tell you how much 
less it will cost to ‘‘Do it Automatically.” 


Offices and Representatives—- 


Office for 


itai iF : 68 Avenue de la Grand Armee, Paris, J. Ryan, Manager. New York Office, Fulton Bl 
Church Ste Walter Hi. Feeter, Sanuer: Detroit Office: Modern Machinery an Engineering Co., 1514 Ford Bldg. Chicago 
4213 Sheridan Road, Chas. H. Shaw, Manager. Toronto Office: 1501 Royal Bank Bldg., E. 


C. Roelofson, Manager. 


Abroad— 


i utd. don, Birmingham, Manchester, Newcastle-on-Tyne, England and Glasgow, Scotland. Alfred H. 
ice ee aie iy Rpt ae Bilbao; Schuchardt & Schutte, Berlin, Vienna, Stockholm, Copenhagen and Budapest, Ercole 


Vaghi, Milan. 
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WHY BUY GRIDLEYS? 


Q 


Uy 


Gridley Single Spindle Auto- 
matics deal directly with Screw 
Cutting Costs in three ways— 


Y 
iv) 
My 
“my 
Uy 
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Accuracy, Output and Durability 


As you study the mechanism of the 
Gridley Turret Lathe it becomes evi- 
dent that Gridley Accuracy is primarily 
a matter of right tools properly held 
and backed up by rigid machine tool 
construction. 

By reason of its variety of tools used, its independent 
toolfeeds and quick pickup, the Gridley willaccommo- 


date coarser feeds, higher cutting speeds and will show 
a decided increase in the Output per day or per year. 


THE NATIONAL - ACME 


SUCCESSORS TO THE 


WINDSOR 


GENERAL OFFICES AT CLEVELAND, O. 
CHICAGO BOSTON 


Makers of Gridley Single and Multiple Spindle Automatics at Windsor, Vermont 


BRANCH OFFICES: NEW YORK 
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The very appearance of this machine is an impres- 
sion of strength. Among our customers who have 
used Gridleys for years, the need for more Single 
Spindle Automatics means more Gridleys—simply 
because they are built right to stay right—they’re 
Durable. 


Buy your Screw Machine equipment on this basis— 
Attractive deliveries on Capacities 2%4",34',44 ‘sizes. 


MANUFACTURING CO. 


WINDSOR MACHINE 


VERMONT 


CANADIAN SCREW PLANT—MONTREAL 
DETROIT ATLANTA SAN FRANCISCO WITH FOREIGN REPS. 


Also Acme Automatics, Threading Dies and Screw Machine Products at Cleveland, Ohio 
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Screw Machine Queries: . 
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‘| What About Control? 


HE “NEW BRITAIN” possesses several exclusive 
features of — which render it very easy of opera- 
tion and minimize the possibilities of accident. 

H*’s> CONTROL LEVERS on each side and within easy reach 


of the operator enable power feed to be instantly stopped 
or started. 


HAND FEED CRANK is also provided for testing all feed 
movements and tool positions. In setting up, testing and ad- 
justing tools it saves breakage. 


HE arrangement of these levers is such that it is impossible to 

start the power feed until hand feed crank is removed, thus pre- 
venting any accident which might otherwise arise through operator’s 
forgetfulness. | 


HE “NEW BRITAIN?” is so designed that, in the event of a tool 
breaking, by withdrawing the tool slide and throwing out the 
locking pin, the spindle cylinder can be revolved into the most con- 
venient position for sawing off the end of the bar containing the 


broken tool. 


The ‘New Britain" Six-Spindle Automatic is smashing production records everywhere. 
We solicit an opportunity to demonstrate how much it might increase yours. 


The New Britain Machine Co. 


—Automatic Screw and Chucking Machines— 


New Britain, Conn., U. S. A. 
SALES OFFICES: FOREIGN AGENTS: 


2008 W. Grand Boulevard, Detroit, Mich. (Phone Coats Machine Tool Co., Ltd., Caxton House, London, 
Walnut 2151.) Glasgow and Newcastle-on-Tyne. 


949 Otis Bldg., Chicago, Nl. (Phone Main 35 and 36.) 


ANTTOMATICS 
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Nothing 
Flimsy About 
Our Design 


You will remember there 
is nothing flimsy about our 
machine, no overhanging, 
yielding parts constantly 
annoying when trying to 
produce duplicate parts. 
When you encounter such 
troubles, up goes your cost. 
No user of a CLEVELAND 
has this complaint to make. 


Solidity and staying quali- 
ties are great assets with 
us. What we guarantee to 


do is always done. 


Cleveland 
Automatic 
Machine 
Company 


Cleveland, 
Ohio 


27 
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No Torsional Strain 


As the driving gears are keyed to 
the hubs of the pinions the driving 
power is transmitted through the 
massive pinion sleeves, thus relieving 
the shafts of all torsional strain. 
This insures a smooth movement of 
the table, increases the life of the 
cutting tools, and produces better 
work. We are giving the valuable 
distinctive features of 


GRAY PLANERS 


week by week. Write for our illustrated 
catalog. It tells the whole story. 


The G. A. Gray Co. 


Cincinnati, O. 


Single-Pulley 
Geared Head Lathe 


Investigate the new Springfield 14-in. x 
6-ft. Single-Pulley Engine Lathe. You 
will find that correct speeds for all classes 
of work within the range of the machine 
are provided within the geared head, and 
any speed can be instantly obtained. Ball 
Bearings throughout, with the exception 
of the main spindle journals, give high 
transmission efficiency. Simple construc- 
tion, with every control lever within easy 
reach, gives speed to all operations. The 
lathe is started or stopped instantly by 
means of the clutch pulley and push-rod, 
and when desired individual motor drive 
is readily applied, with the motor in any 
position—on the lathe head or back of the 
machine, on the ceiling or floor. 


All these are features necessary to 
successfully meet present-day demands, 
and in this lathe we have combined them 
under truly ‘‘Ideal”’ conditions. 


The Springfield Machine 


Tool Company 
Springfield, Ohio, U.S. A. 


Write for complete details. 


June 29, 1916 Buyng—AMERICAN MACHINIS T—Section 


HESS-BRIGHT 


Several of the best known makers of Ma- 
chine Tools have used Hess-Bright Ball Bear- 
ings for many years—the fact that these 
manufacturers still prefer this inimitable 
bearing is concrete evidence of their super- 


| 

iority. | 

Hess-Bright’s Con- Hess- Bright Mfg. Co. | 
cee Pep adjid Front St. and Erie Ave. | 
ae Philadelphia, Pa. | 
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Worm surfaces 


Furnished in either accurate to within 


the straight face or one-ten-thousandth 


hour glass type. of an inch. 


From 1% in 1913 to more than 50% in 1916 


These figures show graphically the acceptance of the worm gear type of 
final drive by the truck users of this country. Abroad worm gear was the 


dominant type of drive even before 1913 and today is accepted as practically 
the standard type of drive. 


Since 1913, when worm drives were given their first serious consideration 
in this country, this type of drive has steadily grown in popularity until more 
than half ofall the trucks produced for 1916 will use worm gear driven rear axles. 


This dominancy of worm gears is due solely to the greater efficiency of the 
worm gear type of drive judged from any standpoint. The average life of a 
worm gear is exceedingly high—it improves with use—it is extremely quiet in 
operation and requires little or no attention during its entire life. 


Baush Machine Tool Company 


SPRINGFIELD, MASS. 


Manufacturers also of Multiple Spindle Drills, 
Lassiter Stay Bolt and Bolt Turning Machines 
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HEALD» 
MAGNETIC 


CHUCK 


at 


-Mailometer 


Shop 


The Mailometer Company, 
Detroit, uses its Heald Mag- 
netic Chuck mostly for 
grinding die parts and other 
special tool work. That is 
why the machine is equipped 
with the narrow wheel shown 


“We are very 
well satisfied’? — 


-. 


—says the manager of the Mail- in the photo. 
ometer Company, referring to the 
chuck. Results at shops of Day- When the picture’ was 
ton Stamping & Tool Co., Page snapped, however, the Chuck 
Needle Co., Union Caliper Co., was loaded with washers 
Barber - - : ; 

arber - Colman Co., Crocker which are occasionally handl- 


Wheeler Co., National Carbon Co., 
and scores of others are reasons 
why YOU should investigate 


ed, though of course a larger 
wheel would be used, were it 


HEALD Chucks. a regular operation. 
THE HEALD MACHIN E COMPANY 
10 NEW BOND STREET - WORCESTER, MASS. 


DETROIT, 303 Malden Building: BRANCHES CLEVE LAND, 710 Engineers Building 


FOREIGN AGENTS: Alfred Herbert, Ltd., England, It:ly, France and Switzerland. Post van der Burg & Co., Rotterdam, Holland; 
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Why Manufacturers, Years Ago, 
Hesitated to Adopt the Limit System 


It meant expense. The cost of making “go” and ‘‘not go” 
Snap Gages was a large item. The continual repairing, 
heat-treating, regrinding and rechecking of worn gages was 
still more expensive and certainly a nuisance. Many a Shop 
Superintendent concluded: ‘‘The Limit System with fixed 
gages is all right theoretically but we simply cannot afford 
to install it in this shop.”’ | 


But things have changed since the 


Johansson Adjustable Limit Snap Gage 


we 


was put on the market. Here we have a tool that is both 
fixed and adjustable. A toolthat does away with excessive ex- 
pense and nuisance. It is a “go” and “not go” gage that is 
adjustable for wear, different sizes and changing limits. 


Adopt the Limit System and use the “Johansson” 
throughout your shop. Its merits and time and money 
saving qualities will appeal to you. 


Write today for the Johansson catalog! 


GRONKVIST DRILL CHUCK COMPANY 


18 MORRIS STREET - - JERSEY CITY, N. J. 


June 29, 1916 
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Becker increased production over 900% 


The Steering Reach Rod End (hard drop forging) illustrated opposite 
required machining on five faces. Production was at the rate of 25 
per hour. 


Then Becker Continuous Milling took a hand and multiplied that pro- 
duction by five, practically finishing all five surfaces 1 in one operation 


with an output of 120 per hour. 


Is it not reasonable to suppose that Continuous Milling might affect 
your output, your profits, in the same positive wayP Hadn’t you better 
inform yourself about Continuous Milling and its possibilities? Hadn’t 
you better ask us for the Becker Continuous Milling Book? 


Becker Milling Machine Company 
Hyde Park, Mass., U.S. A. 


AGENTS—Manning, Maxwell & Moore, New York, Philadelphia, Pittsburgh, Chicago, St. Louis, San Francisco, 
Seattle, Milwaukee and Cincinnati. H. B. Slate, Hartford, Conn. National Supply Co., Toledo, O. Selson 
Engineering Corp., London. Schuchardt & Schutte, Berlin. Allied Mchry. Co. of America, Paris. 
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LATHES 


9-in.— 1 1-in.—13-in. swing. 


STAR 


TRADE Je MARE. 


REGISTERED 


9-in. x 4-ft. “Star’’ 
Engine Lathe. 


- ‘> ; _— ~ ™ . _ ~ 
TIL en OO nn ny | ee RON 
OO 


9-in. x 4-ft. ‘Star’? Bench Lathe. 


Speed and Accuracy 
on the Light Jobs 


In the shop or the tool room, where 
there are many moderately light 
jobs, these Star Lathes are the logical 
equipment. 


They save in first cost and in oper- 
ating cost. Because of their sim- 
plicity and ease of manipulation, they 
turn outthe work with great rapidity. 
Because of their strength and rigidity, 
they retain their high precision 
through long, hard usage. 


Read all about them 
—in Catalog 26-B. 


The Seneca Falls 
Mfs. Co. 


687 Water St., Seneca Falls, N.Y. 


The aoe pe Faighanks Morse Co., Ltd., Montreal, 
Toronto, St. 1, N. B.; Calgary, Saskatoo om, Winnipeg, 
Vancouver, I: hain Fort W illiam, Hamilton, Ottawa, 
Quebec, Regina, Victoria. 
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We Do Not Ask for All 
Your Belt Business 


F everyone whose trade we are aggressively 
soliciting on VIM-OAK Leather Belting 
were to place their entire belting business 
with us, our works would be far short of capacity, 
therefore we do not ask for all your business. 


acess 


TRADE MARK 


‘* More Grip —Less Slip’’ 


We merely ask that you buy just one VIM-OAK 
Leather Belt and place it upon a normal drive 
where the belt itself in the mute language of actual 
service in your own plant and under your own 
Supervision can tell its own story of merit. 


You are certainly going to buy this one trial belt 
some time. 
Why not buy it now and get it over with? 


You can make your own terms of guarantee. 


E. F. HOUGHTON & CO. 


Publishers of The HOUGHTON LINE 


Third and Somerset Streets - Philadelphia, U. S. A. 


New York Syracuse Baltimore Cleveland Detroit. 
Boston. Butlalo Pittsburgh Cincinnati St. Louis 
Hartfor 


d 
England and Wales: Edgar ee & Co., Ltd., Birmingham, England. Scotland: Jas. 8. Crawford & Sons, Glasgow. 
ain: La Maquinaria Anglo-Americana, Barcelona. 
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MILWAUKEE Continuous Milling 
M | L L | N G tinuous milling of easton amg 
MACHINES Wee: Milley ting cauelojed 


The surfaces to be milled are very 
thin and roughing and finishing 
cuts are taken within an accuracy 
limit of .0005 in. The pieces are 
located in the fixture by two pre- 
viously bored holes and owing to 
this method the loading and un- 
loading is not as rapid as would be 
the case where pieces are simply 
placed in the fixture and clamped. 
750 pieces are finished in a day, 
which is a meritorious performance 
considering the character of the 
work and the method of chucking. 

Manufacturing milling by the 
continuous process as illustrated 
is an advanced step in milling ma- 
chine practice and is worthy of the 
serious attention of the manage- 
ment of any machine shop. The 
cutter is always in the cut and no 
time is lost in unloading and load- 
ing the fixture. 

Milwaukee Vertical Millers are 
particularly well adapted to con- 
tinuous milling. The spindle is 
adjustable for wear only as suffi- 
cient and accurate adjustment can 
be obtained by the adjustment of 
the knee alone just as it is in the 
horizontal type of millers. 

Milwaukee Vertical Millers em- 
body all the general features that 
have proven so advantageous in 
Milwaukee Horizontal Millers. The 
automatic flooded lubrication sys- 
tem is extended to bearings and 
gears in the spindle head, not one 
drop of oil overflowing the end of 
the spindle. The reverse is self- 
contained which is a valuable asset 
in continuous and ordinary milling. 

Send for Catalog No. 19, il- 
lustrating and describing Milwau- 
kee Vertical and Horizontal Mill- 
ers. 


KEARNEY & TRECKER COMPANY 
MILWAUKEE, WISCONSIN 
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A GEOMETRIC 
Threading Machine 


At the works of The Speakman Supply 
and Pipe Company, takes these malle- 
able iron lugs and cuts a 3-in.—16-pitch 
thread on them, threading directly on 
the casting. 


The pieces are about \. in. oversize, rough, and the threading operation 
reduces the diameter to about \, in. under standard size. ‘This is neces- 
sary on account of the pieces being galvanized after threading. 1,000 
pieces between grinds is the record for the chasers. Pretty good, don’t 
you think, for so strenuous a job? 

3,000 pieces in ten hours is the average rate of threading these pieces, 
but with the machine speeded up to standard for 2-in. diameter work, 
they estimate about 4,000 pieces could be handled each day. 


Have You Become Acquainted 


With the Geometric line of Screw-Cutting Tools? Do you know with 
what satisfaction screw threads can be produced? The majority of screw 
machine users do. You can. Will you? 


When you are ready, you will find us prepared to help you. 


The Geometric Tool Company 


New Haven - - Connecticut 
Chicago Office: 545 Washington Bivd. 


Here’s Another Job— 


that was put over with maxi- 
mum profit and speed. It is 
\ milling of sword bayonets on a 


BRIGGS 
Heavy Duty Miller 


A high-speed tool that while 
particularly designed for gang 
milling of automobile, gun, 
typewriter or other duplicate 
work. 


Now is the time for you to in- 
vestigate this ‘‘production 
builder’’—write us—we will 
put you in touch with some- 
one in your vicinity who uses 
Briggs Millers. They can 
tell you better about their 
merits than we. We hear 
from you today? — 


Gooley & Edlund, Inc. 


SIGN AGENTS: Allied Machinery Co. of America, Paris, 
Beal Turin, Zurich; C. W. Burton, Griffiths & pe London, 
Manchester and Glasgow; Barandiaran, Metivier, Gazeau & Cla, San 
Sebastian, Spain. 
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Retribution is one of the few things that are sure in this world: therefore we can’t afford to make a bad machine. 


THE “PRECISION” baitinc ano MILLING MACHINE 


arn WILL NEVER 
rides ———————— CAUSE ANY 
——3 0 oe REGRETS TO 
OUR 
CUSTOMERS 
OR 
OURSELVES 
\ The QUALITY 
has been kept 
up ALL 
THROUGH 
THE RUSH 


Lucas Machine Tool Co. Cleveland, Ohio, U. S. A. 
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Every Feature You Want 
Is Here 


The Landis Die by virtue of its design has all the 
features which are necessary to successful threading. 


The Variable Rake Angle insures accurate threads, the 
tangential disposition of 
the chasers to the stock means 

high production and the long life 
of the chaser reduces the cost of upkeep 
to a minimum. 


Send us your specifications and let us demon- 
strate to your complete satisfaction that for 
bolt and pipe threading the Landis Die excels all. 


Catalog No. 22 gladly sent upon request. 


Landis Machine Company 


Waynesboro- - - Penna., U. S. A. 


a eaten 
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There are many important features 
about the Steinle Turret Lathe that 
are of vital interest to all lathe users. 


Perfect rig tatty You will notice the general massive 


obtained construction of this lathe. In order 
to obtain perfect rigidity, the headstock 
and bed are cast in one piece. 


The tool post carriage is so arranged as to 
run past the chuck, giving a swing of 21 inches 
over the carriage and 24 inches over V’s. 


The machine shown below is our regular 
24-in. Full Swing Side Carriage Turret Lathe, 
equipped with collet chuck and special tools for 
nosing 6-in. shells. 


Let us make time estimates on your pieces— 
show you what a Steinle will produce on your 
work. No obligation incurred. 


Steinle Turret Machine Co. 


Madison - - Wisconsin 


‘Ne STEINLE 


jes aTURRET MAGHINE CO.°)- 
MADISON WIS UGA 


Ee gem, 
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In keeping your work up to 
schedule, in perfecting your 
routing system, the BULLARD 
VERTICAL TURRET LATHE 
helps tremendously. Especially 
in these rushing times. 


It is a machine that is always 
ready to do more than its share 
of a great range of work. 


Get to know the Bullard 
Vertical Turret Lathe. The 


facts are yours upon request. 


The Bullard Machine Tool Co. 


Bridgeport, Conn. 
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Rapid Production 


on G & E Multiple-Spindle Gear 
Roughing Machines. 


Roughing out three bevel gears in the 
same time it takes to rough out one. 
One of these machines will turn out 
enough work to keep two to three 
of your finishing machines busy. 


These machines are especially built 
and designed for this hard work. 
Send us your blueprints for time 
estimates. 


Newark, N. J. 
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Bushed-Joint Construction is the 
» secret of the success of our drives | 


That’s why so many old Link-Belt Silent 

- : Qe Chain Drives are in evidence today. They 

Aye os grow old because they possess lasting quali- 

a. <2 fe ties. This is shown by a vast number of 

drives in daily use after ten years or more of 

severe duty. You find them in every line 
of industry where power is employed. 


Maintenance is reduced to a minimum where 
reliance is placed on 


Link-Belt Silent Chain 


For the Transmission of Power 


Flexible as a Belt—Positive as a Gear 
More Efficient than Either 
Your problems can be solved by Data Book No. 
125—the only price-list book ever published on Silent 
Chain. Sent prepaid on request. Write to any office. 


—- 


int 


Lookforthe = ——— ———==™ Look for the 
Name onthe Fae EA I i orcin the 
Washers Joints 


Link-Be_t Company 


PHILADELPHIA CHICAGO INDIANAPOLIS 


Ca RR tee 299 Broadway Denver..........Lindrooth, Shubart & Co. 


ML Diet aiecaid bee aualede ata 49 Federal St. San Francisco 
Pittsburgh.......... son ald 
St. Lou 


501 Park Building Meese & Gottfried Co., 400 E. 3rd St. lg 
AN), x:2- 3g Central Nat'l Bank Building New Orleans..........Whi 
Buffalo. ........... ...698 Ellicott Square Louisville... . Frederick Wehle, Starks Bldg. k, 
Wilkes-Barre. ..... 2nd Nat'l Bank Building Los Angeles ......... 161 N. Los Angeles St. PH 
Portland, Ore............ 14th & Lovejoy Sts. a 
Birmingham...... General Machinery’ Co 
Cleveland. ...-5 0.045. 1304 R 
Detroit 
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FOR SALE 


Experience as Well as Tools 


SS 
RUSSIAN FRENCH 


Are you threading shells P Lan 


We have the proper tools with which to show youa 
saving on your work, and the experience to thor- 
Sache advise you regarding the best way to handle 
your problem. 


MURCHEY 
Collapsing Taps and 
Automatic Dies 


are being used on English, Russian, Italian and 


French Shells. | | WRITE FOR 
They are the logical tools to use and leading CATALOG 

manufacturers in this country and in Canada are 

employing them. ape veer ad is 

We can tap any size hole from 1to12in. All ee 

chasers used on shell work absolutely guaranteed ear atiees 

to be made of high-speed steel of the Hohe grade. 


Murchey Machine & Tool Company 
Detroit 64 Porter Street Michigan 


The Coats Machine Tool Company, Caxton House, Westminster, London, S. W., England, and Fenwick Freres & Company, 15 Rue Fenelon, Paris, France. 
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The Output The Reason 


Daily output 800 holes ground 
in 10 hours. 


Highest daily run 1,000 holes. 


Rocker Arm 


Tolerance - - .0005 
Stock removed -005 
Production per 

hour 100 


We believe this to be a 
record run and only pos- 
sible with a Bryant. 

There is a Reason and we 
would like you to know it. 


Address 


Bryant Chucking Grinder Company, Sprin¢gfield, Vt. 
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5) nee 


he e Story of an 
f ised Production 


—VYITH a ‘cartel. make of wheel they 

i / were grinding 2,100 large gray iron 

~ ¥ VY castings in a Syracuse SHE 7 

A rapes service man studied the grind- 

ing conditions and specified a Carborundum 

wa wheelof a definite grit and grade. 
Now, ‘with the right wheel in the right place, 
__ they are grinding 53,900 castings under the 
“same conditions. 

The Carborundum Wheel cuts Ccitoy: cleaner, 

shows longer life.’ 


Carborundum Service will help you to 
beller bigger grinding results 


THE CARBORUNDUM COMPANY .: 
Niafara Falls, N. Y. 


New York Chicago Boston Philadel phia Cleveland 
Pittsburgh Cincinnati Milwaukee Grand Rapids 
Manchester. Eng. Dusseldorf, Ger. 
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A Barker Wrenchless Chuck in use in the Machine Shop of the Federal Rubber Co., 234 N. Halstead St., Chicago, IIl., Supt. Johnson in charge. 


Adaptability 


A Barker Wrenchless Chuck may be mounted on 
any lathe. It is so constructed it can be put on 
and taken off as readily as the lathe’s face plate. 


There is no heavy and cumber- 
some cylinder mounted on the 
spindle to be started and stopped 
each time the lathe is reversed. 


Anything injuring one unit will 
not affect another, as may be the 
case with air installation. 


As there is absolutely no ob- 
struction in the spindle—bar 
work may be done—chuck and 
spindle being same diameter. 


All levers, cams, arms, etc., re- 


volve auxiliary to spindle materially lessening 


overhang. 


ar removed—note fric- 
of compression arms— 
each one tool steel with case hardened steel pins. 
See the rapid rise in cams and long length of 
Taper Rise—this feature permits great com- 


Chuck with cam and 
tionless rollers on en 


pression. An automatic stop prevents roller 
from getting into pockets. 


Durability 


Shell, arms, levers, etc., are so constructed that 
breakage is hardly possible under even ex- 
traordinary loads. 


If this should occur, how- 
ever, all parts are interchange- 
able and quickly obtained. 


Shell, or housing and hub are 
most heavily reinforced with ex- 
tra metal where most needed. 


Each compression arm has fric- 
tionless steel roller bearings on 
end held with case hardened 
steel pins. 


So easy is the operation—so deli- 
cate the adjustment—you can 


actually feel it work until you instinctively 
stop just this side of crushing. 


But send for details—low first cost little or no‘‘upkeep” and no installa- 
tion charges—just put on and use. No obligation incurred by writing us. 


44 


22 South Hoyne Avenue 
Chicago - Illinois 


Thomas Elevator Company, 


48 Buying—A MERICAN MA CHINIS T—Sectwon Vol. 44. No. 26 
The Universal Machine Cincinnati-Acme 


at a Minimum First Cost Flat Turret Lathe 


Single pulley drive. 
Head cast solid with 
bed. Permanent align- 
ment of spindle with 
e vees and cross slide. 
‘All shafts in head pro- 
vided with center bear- 
ings. Centralized con- 
trol. Cross sliding tur- 
ret. . Graduated pilot 


hand wheel. Revers- 
ible power cross and 
longitudinal feeds. 
Safety stops in all di- 
rections. Adaptable to 
both bar and chucking 
work. The universal 
machine at a minimum 
4rst cost. 


Ask for Bulletin. 


3}x36-in. Flat Turret Lathe Bar Equipment 


The Acme Machine:Tool Co. 
Cincinnati, Ohio 


18-in. 3-Step Heavy 
Quick-Change 
Lathe 


The Spind lia 
pecia 

e pin le Bulletin is 

High Carbon Steel—running in self-oiling phos- ready. 


phor bronze bearings. 


Front spindle bearing is both hardened and 
ground in position. 


We believe that these various points adopted in 
our spindle construction are the ones that insure 
you greater accuracy and less repairs. 


The Greaves-Klusman Tool Company 


Cincinnati, Ohio 
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Features Worth Knowing About the 
Cincinnati 24-in. Heavy Pattern Planer 


Regularly Equipped 
with the Following: 


Quick reverse aluminum pul- 
leys. 

Extra capacity table. 

Chip guard for V-s. 

Bull wheel revolves with shaft 
in bearings at side. 

Bed bored to jig for shaft 
bearings. 

Safety locking device. 

Patent gear-shaped tumbler 
and dogs. 

Bronze bushed self-oiling loose 
pulleya. 


Down feed screw and collar 
one-piece construction. 

Micrometer collars for hori- 
zontal and vertical feeds. 

Simplex feed gears. 

All gearing completely covered. 


The two-speed countershaft drive gives two different 
cutting speeds with constant return. 


All the driving gears are mounted inside the bed, and each gear 
and pinion is supported by two bearings eliminating all overhang. 


The housings are extended to the bottom of the bed, and are 
bolted against the sides by bolts and dowels; further locked to 
the bed by good heavy keys. 


Ends of the bed are made square, instead of S shape rounding. 
Placing the leg at the extreme end of the bed gives us an excep- 
tionally good support for the table when working its maximum 


length. 


These are only a few of the many features worth knowing 
about. Get the full story. | 


The Cincinnati Planer Company 


Cincinnati, Ohio, U.S. A. 


49 


50 Buying-AMERICAN MACHINIS T—Section Vol. 44, No. 26 


Takes Time and Effort 
to Lift Heavy Tools 


The Whalen Patent Planer Tool does automatically 
what you are doing laboriously when the planer tool 
reaches the end of the work. 


Whalen Patent 
Planer Tool 


relieves itself when ready for the return stroke and thus 
saves you the time and trouble required in lifting or 
dragging heavy tools and the clapper block. 

It has an apron and tool block the same as a planer 
head, also a turret movement that works in the end of 
the shank. It will cut in any position desired, across a 
surface, down the sides, and do right or left undercut- 


L 


Caoeal 
Fr 


Sizes 


Nos. 1, 2 and 3— 
shank sizes 1}x14, 
2x2 and 24x24. 

Length overall, 14, 
17,20. Size of Cut- 
ter 4x1, §x1, }x1}. 
Price, net, $35.00, 
$40.00, $45.00. 


Ask questions and 
ask for bulletin. 


Cincinnati 


Planer Co. 
Cincinnati, Ohio, U. S. A. 


MTT 
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THINK 


On These Things 


They explain briefly why Ohio Milling Ma- 
chines are so economical in operation. The 
power, range, convenience and adaptability of 
these machines have placed them in the front 
rank for general manufacturing purposes. 


The ease of adjustment insures the use of the 
proper cutting speed. 


The cone drive eliminates the loss of power in 
change-speed gearing. 

Oil reservoirs for spindle, back gears and table 
bearings. 


Durability at a maximum—friction at a mini- 
mum. 


And the initial cost is low. Write for some 
actual figures. 


The Oesterlein Machine Co. 


Manufacturers of 


Millers 


Grinders 
Cincinnati, U. S. A. 
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SHIELD BRAND DRILLS 
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CARBON AND HIGH-SPEED 
STEEL ALL STYLES 


TOOL 
co. 


This Shield Appears On All Our Drills. 


Tite SranparpD TooL (Co. 


CLEVELAND, OHIO 


Reade St. 


New York Store at - = - - 94 
Chicago Store at - - - 552 W. Washington Bivd. 
Representatives in the Principal Foreign Citles 


IITA 
Hardening 
Potassium Cyanide, and © 
Melting Aluminum forAutoParts _ 


LC 


cll 


No. 22 


=A AAA 
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RANKFORT No. 22, shown above, was 


designed to meet the two uses named = 
above. Its quickly-won popularity = 
proved the correctness of its design and its = 
many mechanical advantages. = 
INDUSTRIAL = 
cover the whole wide range of heat-treating, = 
hardening, tempering and melting. The wide = 
variety of furnaces and the careful selection of = 
sizes makes it possible for every furnace user = 
to secure an equipment exactly suited to = 
his needs. = 
The catalog shown here will = 
enable you to investigate— = 
the coupon is there merely = 
to make it easier if you wish == 
to use it. = 
The Strong, Carlisle = 
& Hammond Co. = 
Frankfort Avenue = 
Cleveland - - Ohio = 
Branches ” 
Boston Chicago Detroit 
New York Philadelphia Pittsburgh 
\\" Furnace 
Catalog 
Please 
ATS PPE Cote ac espaateleanegaraie ser @ oss ae Sebel a erat isyane ies 
COMPANT 65.2.0 25 ee See as easly eel 255 es tert aire ses 
(7A) 
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Announcing 


the publication on July Ist of the new Card 
Catalog No. 28, which embodies many important 
changes over the Previous catalog, affecting lists of sizes 
and pitches and list prices of many items in our line of 
screw cutting tools. 


This thoroughly uptodate book contains in addition much 
tabular information highly valuable to the mechanic. 


Using the attached coupon now, puts you on 
the list for its early receipt. 


S. W. CARD MFG. 
COMPANY 


MANSFIELD, MASS., U. S. A. 


NEW YORK STORE, 62 READE STREET 


BERLIN STORE, ARTHUR KAYSER, MGR., ALTE 
JAKOBSTRASSE, 24. 


Ltd., Paris. Ignace Szekely, Budapest. . Lowener, 
Stockholm, Copenhagen, a igri _R. 8. oOkvis Aig r 4 


; : . Sz 
Andrews & George, Yokohama Tokyo, Osaka. J. Lam- 
i : C. Civita, Milano, Italy. R. ? 
D’Auglignac, Barcelona, Spain. ? 
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HE above notation .aids in clearly 

following the operation of the simple 

principle which makes the success of 
the Radbore Head. 


Guiding member B bolts directly to column 
of miller or bearing plate of die sinker. 


The drill screws into dog G. Tighten chuck 
jaws so as just to fit the shank and still 
allow it to rotate. 


particulars. 


90 West St. - 


seuare hotes with sharp corners— 


Li I—n ty contacts 
1,2,3and4. ‘‘h"' ts hole being ry ' is cutting 
blade. The per iecny sharp corner is poestble because 
the center of the rounded one of the three corners of ** 

“o"' is exactly in line with one of the culling ‘edges 


ting edges finishes the periphery of the square hole. 
The Se hey naee: is led “ straighglines parallel with the 
sides 0, and at cach corner is pivoted about itself, 
oahtion out at right angles to its entering direction. 


Axial Section of Radbore Head 


The Radbore Square Hole is always a com- 
mercial hole—accurate, smooth sided and 
with a flat bottom if desired. Send samples 
or specifications of your work for further 


Radical Boring Head Corp. 


Fig. 4 Maximum Accuracy—Minimum Cost 


See How Simply and Surely the 
Radbore Head Drills a Square Hole 


A—Driving member. 


B—Stationary guiding member, simi- 
lar to ordinary drill chuck. 


CC—Jaws with interlocking teeth form- 
ing master guide in which drill shank 
turns. 


E—Right and left-hand screw for open- 
ing and closing jaws. 


F—Floating driving dog into which 
drill is screwed. 


G—Loose thrust plate to take up end 
thrust. 


HHH—Locking screws—set upon jaws 
alter running fit has been given the 


Dog G does the driving through B. The 
drill rotates uniformly but also moves 
around the square opening in the chuck 
jaws—in a cycle of this movement the 
cutting points of drill trace a perfect square 
or a square with fillets in the corners de- 
pending on type of drill used. 


Now, note on small drawings below that 
the drill is always in contact with its guide 
at four points. 


New York City 


four points of contact 1, 2, 3 


the revolution of the drill. 


Square holes with rounded corners— 


For this work the shank and ies are 
made in one piece of same size. Note 
outline of shank in this case ane also 


These are always present at any stage of 


Vol. 44, No. 26 
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Getting Down to Brass Tacks— 


what is it you look for and demand in a screw machine? Is it 
highly polished gears and castings; or is it the ability to stand up 
—its strength—its rigidity—its simplicity and its productivity 
in turning out accurate, satisfactory screw machine prod- 


ucts at a minimum cost? 


Chicago Automatics 


have every requisite you should look for in a screw machine. 
They are time tried—ten years of intensive manufacture is 
behind every machine. They are most simple in camming and 
operation and we doubt that any machine of their type can pro- 
duce as satisfactory a stream of work. 

If you can use a production increaser—at a comparatively low 
initial cost—and you want it now, you will be serving your own 
very. best advantage by communicating with us at once—we’ll 
arrange a demonstration. 


9O We st Street, N ewYork City 
ee cae Seo ae = apace DS e,En née 
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The Speed is there, and 
Accuracy too 


There’s power enough to drive the work at the 
highest speed the cutters will stand, and ten 
feeds each for the carriage and turret saddle, 
operating simultaneously, but independent of 


each other. That means speedy production 
on the 


Universal Hollow-Hexagon 
Turret Lathes 


And there’s accuracy. Head and bed are cast in one piece, 
assuring great rigidity. Turret tools are bolted from inside the 
hollow hexagon, leaving the entire outer surface of the turret free 
to support the larger, heavier, stronger tools; and since they need 
not reach over a “‘bridged”’ carriage, the cutters can be shorter and 
stiffer, reducing chatter to the minimum. 


Write for descriptive literature explaining how 
these machines take two cuts at one time. 


THE WARNER & SWASEY COMPANY 
CLEVELAND, OHIO, U. S. A. 


TORKET LATHES—TURRET SCREW MACHINES—BRASS WORKING MACHINE TOOLS 
NEW YORK Office—Singer Bldg Boston Office—Oliver Bldg Buffalo Office—Iroquois Bldg Detroit Office—Ford Bldg 
Chicago Office and Show Rooms—418-622 W ashington Blvd 


FOREIGN AGENTS: Chas. Churchill & Co., Ltd., London, Birmingham, Manchest: 


; ; : t r, Neweastle-on-Tyne and Glasgow Schuchardt 
a SCHULIE, Berlin, Vienna, Budapest, Petrograd, Stockholm, Copenhagen, Shanghai and Tokio. Alfred H. Schutte. Cologne, Brussels, Liege, 
\lilan, Bilbao an | Barcelona ¥ Benson Brothers, Sydney A. Asher Smith, Sydney. A R. Williams Machinery Co., Ltd . Toronto, St John, 
Winnipeg and Vancouver Williams & Wilson, Ltd . Montreal ’ 
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A group of Lineshafts and Countershafts on a 


GURNEY BALL BEARING HANGERS 


in process of erection. 


They earn the money heretofore spent for 
generating friction. They save fuel, lubri- 
cant and wages now paid out for oiling 
and repairing. They absolutely safeguard 
against hot boxes and consequent shut-downs. 


Did you receive our new Hanger Catalog H-2? 


Gurney Ball Bearing Co. 


Conrad Patent Licensees 


: “ New York 


Jamestown 
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Quick Delivery on a Limited Number 


Large numbers of these machines have been purchased and are making 
good on production. They are machines of recognized high quality, 
adapted to perform light and accurate work with great . rapidity. 


No. 1 Van Norman Plain Hand Miller 


‘GENERAL SPECIFICATIONS | 
Vertical Range from top of table to 


center of spindle............... 11} in. 
Size of table.................. 27 x 84 in. 
Working Surface of table (inside of 

Ol BIOOVE) 55 is ha 22 x 5 in. 
Width of T slot in table............. § in. 
Adjustable Movement of table each 

way from center................. 7 in. 
Total Adjustment Movement of 

Table. decree etal eee ae 14 in. 
Hand Lever operating 180 deg.; car- 

TIES CADE 8 5s bese PAE aN haat 5 in. 


Distance from end of spindle to cen- 
ter of T slot in table 


With cross slide carried in (mini- 


: 
: 
: 
: 
: 
: 
: 
’ 
' 


PUAN) oestg, tis ho a Pare a mea nha ty DE 
With cross slide carried out (max- 
| MNT) 35,0 os Sata eto ee eee 72 in. 
Ss Size of taper hole in spindle...B & S. No. 9 
‘ Overhanging Arm extension from 
> 7 end of spindle (maximum)....... 11 in. 
: 3-step Cone Pulley, largest step..... 8 in. 
: Width of belt........0.00000.00... 22 in. 
7 Height from floor to center of spin- 
Cette a ates a nA oe EOC wie Masts oo 43 in. 
Base of column............. 18 x 254 in. 
Diameter of countershaft pulley and 
largest step of cone............... 8 in. 


Speed of countershaft.about r.p.m..300 
Weight—Net 850 lb.—Crated 1,050 lb. 


Prompt shipment can be made of a limited number of these’ 
machines. Full details, with quotations, furnished on request, 


Van Norman Machine Tool Company 
Springfield, Mass., U.S. A. 


eee 


June 29, 1916 


Let us tell you 
how you can 
secure the 


production — 
the greatest 
saving. 


Patent applied ~~ 
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The Two Blades Bite 


: 


» circles around single blade machines. 


Through the Stock in Half 
the Time 


One blade bites on the down stroke; the other on the up stroke, 
thus making the sawing continuous. 

That’s why the Van Auken Duplex High-Speed Saw can work 
That’s why it bites through 
stock in half the time; the two blades cutting toward each other 
without interruption cut the time of production in half. That's 
why you can get 270 cutting strokes per minute with a Van Auken 
Duplex Saw. 


And consider the method of cooling and lubricating the blades. 
The cooling solution is held in the base of the machine and the blades 
plunge into the liquid on their downward action. The solution is 
also automatically forced up inside the heavy seamless tubing saw 
frames, from where it runs down on the saws. No pump is neces- 
sary; a ball check valve mechanism taking care of the action. 


Coats Machine Tool Company, Inc. 


30 Church Street, New York, N. Y. 


This Man 


is shifting a 6-inch driving 
belt on a 


25" LeBlond Lathe 


as easily and safely as 
the speed changes are made 
with a selective gear change 
mechanism. 


The LE BLON D 
Patent Belt Shifter 


can be applied to any cone- 
driven machine tool of any 
manufacture at practically no 
investment and will practi- 
cally convert it into a single 
pulley drive machine. 


The R. K. Le Blond Machine 
Zool Company 
Cincinnati, 


a ge a ED 


Ohio 
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Sea veueuer 
Se nuee eee 
See aun eute 


Take your pick from Twelve 


and stick to it; just remember the name and get the 
same—always 


“ROYAL” COTTON WASTE 


is the only STANDARDIZED waste and each of the 12 grades (6 white, 6 
colored) is guaranteed uniform in quality. 


No more worrying or scurrying or hurrying after ‘‘that one lot that just suited.” 
The name is the key. Quality uniform, tare guaranteed. Weight as ordered. 


“THE ROYAL FAMILY” | 


WHITE WASTE COLORED WASTE 
BARON DUKE KING PRINCE 
COUNT EARL MARQUIS RAJAH 
CZAR EMPEROR MIKADO SULTAN 


Write or ask your jobber for Royal Sampling Catalog No. 24 showing the 12 grades 
(6 white, 6 colored) of Royal Cotton Waste; or ask for samples of Royal Wool Waste. 


ROYAL MANUFACTURING Ce 


RAHWAY, N. J. 


Chicago Office—Peoples Gas Bldg. St. Louis Office—Railway Exchange Bldg. 
New ¥ ork Office—2 Rector Street San Francisco Office— Wells Fargo Bldg. i: 
Pittsburgh Office—Oliver Bldg. 


LOOK FOR THE BRAND ON EACH STEEL BAND 


Syoucessconannvsansasuosncussssocst0cu sesossnsansansasantsbesdca04tcasnnengss44A04ssst{4scatsudsnesssetstizscsovadsedsanan4n4s‘0atst044t0S0sAd9s4neQs4Q04it414040294l00dggueanttssetenesedtansecsnescoveenannervesvtsiddtses004seetbAt4CeteadOQ4QAstst{OOSOMNMQN00GGAEONUS0EQQO4DAGOQ005000N0E0S000800¢Nne0rtaqusobatansdauqquncogesneeui1eee! 
4 to 7-ft. 
1 7. . Half and 
23 to 7 ft. Full 


Universal 


WARSUROUSUEGQUUADGDLUGOONEGODGOLAONGOGCOSORANODOANGCEEDOCENNUNCONGOROAENAOCONCREEUOGOOCOREUROUOOTLONCNSONOEAUaoROANOOSENELONLOSITOraSOEE 


Original in every respect with numerous new features. 


Designed for High-Speed Drills. 
Write for printed matter telling the whole story. 


Dreses Machine Tool Company, Cincinnati, Ohio, U. S. A. 


Representatives: Manning, Maxwell & Moore. N Y 
R eprceea' NA Mee e, New York, Boston, Philadelphia, Cleveland, 
hardt & Schutte, Berlin, Colo o;, Pittsburgh; Wm. C. Johnson 


: .. St. Louls; ific Tool & Supply C ‘ 
P p o., San F ; Schuc- 
a See es Pree A yee Tn bad, Budapest, Stockholm and Ferrera: renee & Zwelfel, Milan; R. Bo otene Rottecdan Anges’ Stokvis 


HVUUGGNRUOUCGULOUOOSLNGUUEQUOUUUEEOUGUUUCQUSOSOSRLOUUROCURCUOCAOSUACTRCNOOROORGOTESEUSeNtcotORT 


UALAGCEDGATEaRORaneconscenorsennscnenecunaceanatenteonsete 
HeaeeeeeauerercacernrareenesrecensearvtsnecesnseenesaeevarecenserstnssereesesegeneseeeneratsnssocsacssaseecvaveceeantectacosessoevessocsasstnegevenrescvacsresevsssazegenevotoncessoneyeneneosscenasscnevensevnecensesesegectseeattQUHttt 


2 
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Two Recently Installed 
LANDIS GRINDERS 


and Some of the Work They Handle 


This pair of LAN DIS Grinding Machines has been installed 
six months—and you can judge for yourself what they are 
doing and how well they are doing it by the work they hap- 
pened to be on when the photographs were snapped. 


The machine in the foreground is grinding hubs, 3-16-in. 
wide by 1.5745 in. diameter, on malleable iron differential 
parts; the limits being nothing over and only 0.0005 in. 
under size. The second machine is grinding differential 
gear crosses, four ground sections, & in. diameter by 12 in. 


long, within limits of 0.001 in. 


This work is produced in big quantities, by one of the fore- 
most manufacturers of automobile parts of this character, 
and you can rest assured that the LANDIS is thought to be 
the most economical Grinding Machine for the purpose 
or these two never would have been installed. fecwan) 
Letussendthe Bulletin and more details on thisnew LANDIS 
Self-Contained Grinding Machine—the grinder in which 
all overhead works are done away with, in which gearless 
drive, centralized control and many other features con- 
tribute to speed and efficiency. 


LANDIS TOOL COMPANY, tho works Waynesboro, Pa. 


NEW YORK OFFICE, 50 CHURCH STREET 


AGENTS: Dewstoe Machine Co., Birmingham, Ala Harron, Rickard & MecCone, San Francisco and Los Angeles. 
UNIVERSAL GRINDING MACHINES PLAIN GRINDING MACHINES ROLL GRINDING MACHINES 
NDING MACHINES CAM GRINDING MACHINES 


CRANK GRINDING MACHINES INTERNAL GRI 
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Make that involved job a cinch 


Assuming it is die work of a complicated nature— 


The table must be so easily adjusted that the 
work is get-at-able at every angle. 


A wide range of table adjustability is shown in 


The Various Tables of the 


Cincinnati Shaper 


They are peculiarly adaptable to the needs of 
work that is complicated. The tilting Top for 
Table, the Revolving Table and the Tilting Table, 
each one solve a particular problem for you. 


Especially is this true of the Revolving Table. 
It permits work to be held at any compound 


angle, having a motion of 90 deg. in either direc- 
tion. 


Any one of the tables is readily secured to the 
apron and in themselves are “production raisers” 
and “‘cost reducers.” 


Ask for Catalog G. 


The Cincinnati Shaper Company 


Cincinnati, Ohio 


AGENTS—Manning, Maxwell & Moore, Inc., New York oy Philadelphia, Chicago, St. Louis, Boston, Cleveland, 
Buffalo, Detroit, Cincinnati, Milwaukee; Brown & Zortman Machinery Co., Pittsburgh, Pa.; The National Supply 
Co., Toledo, Ohio; Eccles & Smith Company, San Francisco, Calif.; Zimmerman-Wells-Brown Co., Portland, Ore 


The Galigher Machinery Co., Salt Lake City; C. T. Patterson Co., Ltd., New Orleans, La.; H. W. Petrie & Co. Tor 
onto, Canada. ’ 
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A Cold Scientific Analysis 
Of So-owimg Savings 


Not a general blanket statement. 


Not a sweeping claim which is so broad that it concen- 
trates on nothing. 


No! Not either of these, but instead, a cold scientific 
analysis of Sp-owing savings on the specific work you are 
doing. 


Such an analysis, as made by the Sp-owing Efficiency 
and Production Department, is worth more to you than all 
the glittering generalities ever collected together. 


And why? Because we focus the ability of the So-owing 


Lathe to save money down to your particular proposition. 


For some, the So-swing Lathe will save more than for 
others. Our set-up and time guarantee is made from the 
blueprints or drawings which you send us, the figures being 
absolutely individual and correct. 


Isn’t such a report worth getting? Give us the oppor- 
tunity to get to work over your shaft subjects. 


Send in your drawings now, while the 
desire to do so is fresh in your mind. 


F itchburg Machine Works 


Fitchburg, - Mass., U.S. A. 


Sold direct by our own representatives in United States and Canada. 
Foreign Representatives: Buck & Hickman. I. td., London, Birmingham, Manchester and Glasgow. Allied Machinery Co. of America, 3 Rue Paul DuBois, Paris, for 
France, Switzerland, Italy. The F. W. Horne Co, Tokyo, for Japan. 
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Die-Cut Threads 
of Accurate Diameter 


_ The man whose hands show in this picture is meas- 
uring the pitch diameter of the thread. He is not using 
a special thread micrometer for this purpose, but just 
an ordinary every-day machinist’s micrometer. All 
he does when cutting a U. S. standard thread, is to 
have the blanks .003 to .004 inch oversize, and then 
adjust the die until the chasers trim the tops of the 
threads to standard diameter, as measured by his 
micrometer. 


HARTNESS 
AUTOMATIC 
DIE 


AUVTAEOUAOEOUROGNROONNLAASOOQEOLLUESOSOEEOUUQGNONONUOEULQCQE990L1OERELOOIGNNNORONNE09E29000FT100 DEG CESUISGQQNNQEBIEQQUENEONS T= This is worth looking into. 


JONES & LAMSON MACHINE COMPANY, of Ol Visite oe Loon oe 


(Automatic Die Dept.) 


He now knows that the pitch diameter is standard. 
He knows it because he is using a Hartness Automatic 
Die, whose chasers are accurately made with this 
very point in mind. 


SHURALECULLGEIACNANAESAAONO LNAI TROQOSERNE 


AMERICAN AGENTS FOR DIES AND CHASERS 
ROBIN 


BOYER-CAMPBELL CO. SON, CARY & SANDS CO. PACIFIC TOOL & SUPPLY CO. 
Detroit, Mich. St. Paul Minn. San Francisco, Calif. 
E. L, ESSLEY MACHINERY CO. CAREY MCHY. & SUPPLY CO. E. A. KINSEY CO. 
: Chicago, : Baltimore, Md. Cincinnati, O. 
W. M. PATTISON SUPPLY CO. BARWOOD-RICHARDS MACHINERY CoO. Indianapolis, Ind. 
Cleveland, O. The Bourse, Philadelphia, Pa. MACHINISTS’ SUPPLY CO. 


Pittsburgh, Pa. 
EAMANNGREUESROADAANESURUDRIAOGORGGLSUSDCOSESEEQD0G0R0GSO00N0NGAUACQCGUELOGUOREGDOUCCAUOUOGUDORCAONEOCANOGADODANCNoGOSUqNOOISOUOnNRUONLERENEAOOGESUUNGNOAUNEDOGIOES 


eetersneceeretencenuncesoceecceescenenactcnrecnsoesevenecenoeccunscucncencucsuencnencensocnestorocvancesdonccocancessuevenscancaarsacearanenansdcnsestecte 

= hold their cutting edges for months. Can easily be 

= 

= DIAMOND sharpened and will last for years. Leavea smooth, true 

= and finished surface. These special shaped carbon, 

5 TOOLS black diamond, pointed tools are best for turning paper, 8 

= cotton, corn husk, rag, fibre, hard rubber, etc. 

= = They turn out a large number of pieces oi exact E 
He oa a uniform size. 4 
PHOS DTEe . oS a 

= RieR _ THOS. L. DICKINSON, 

= BEN 66 Nassau St. New York 

Fs Successor to John Dickinson. Estab. 1796. 

3 C. W. Burton, Griffiths & Co., London, Sole Agents for Great Britain. 

Fi 


MASAGERNEARAASORDUOEROLADELDUSCREOAUGOEEOEQNGASOTAOROUAUGAOGTOAEROCOSAUAQGSUOGONGOLOOUCORCUNEOODEROGSUAOGODOUODOUGAAGURDERGROUGRDIARDOSUARINARCOREUCSINOGSAaID 


ne 


PUPLLAUTUREUEETAURECEOEAAUUEEED EE REEREE SEE CEE ADEPT EAP 


ENGINES LATHES 


10-12-14-16 and 18-inch Swing 


any length Beds, Quick Change or New 
Standard. Countershalft or Motor Drive, 
and with or without Taper Attachment, 
Draw-in Attachment. ‘Turrets, Chucks, 
Tools, etc., Send for Catalogue. 


SS CHAMPION TOOL WORKS CO. 
é - Ses 2424 Spring Grove Ave., Cincinnati, Ohio, 


POTEET 


=! 


PU 


UEC ee 


OUOKSESAUESOAOUUEAESEOOANDANDLSREDOLGORIGONUADAGOAEOLGLOUOGQNUDELUSOLUDESOOOGEACOGOSOLOGCAOOSRLONOGONUQURUDCGUDUSLDOQNNN000QCNdQN0CQNCCTIONeAsOLoNUN‘qAUaRSRIBEY: 


Black Diamond Files 8 Rasps 
Perfect Always 


Twelve Medals Awarded at International Expositions 


ee 


TUM 
**Some Hack Saw Blades’’ 


Mechanics are men of few words, but they know 
what is what when it comes to saw blades. When 
a mechanic says the Simonds hard Edge is ‘‘Some 
Blade,’’ that's all he need say about the quality. 


NOS 


HARD EDGE 


) 


— 


There's a difference and the difference counts in 
dollars saved 


‘ 


Ask your dealer. 


SiM 


Simonds Mfg. Company 


Fitchburg, Mass. 
New York City. 


FOR SALE EVERYWHERE 
Copy of cotaloe will be sent free to 
any interested file user on application. 


G. & H. BARNETT CO., PHILADELPHIA, PA. 
Se 


Owned and Operated by the Nicholson File Co 


. Chicago, II. 
San Francisco, Cal. 
8 White Street, Moorfields, London, E C., England. 


5 
= 
= 
— 
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This “Whitney” Hand Milling Machine 


is aS necessary in your shop 
as the telephone or type- 
Writer in your office. 


Because it is an all around machine with a 
wide range of work—capable of taking both 
light and heavy cuts. It is so well built that 
it can be used to great advantage in place of 
larger tools costing twice the money. 


It will handle all of your small milling jobs 
and earn its cost in a short time because there 
is work constantly turning up that can be 
done on this machine. 


The “‘Whitney’’ has features which make it 
a necessary tool for every shop and tool room. 
Such as its High-Speed Milling Attachment 
shown below. This Attachment permits the 
use of end mills for die sinking, profiling, 
drilling and all classes of light milling where 
small cutters and high speeds are necessary. 


The Jones & Lamson Machine Co., Spring- 
field, Vt., say: ‘‘Your milling machine is one 
of the most indispensable tools in our milling 
department on account of its adaptability to 
many uses.” 


Keyseating Profiling Straddle Milling 
The Whitney Mfg. Co., (A.M.) 
Hartford, Conn. 
The ‘‘Whitney’’ can do count- Dateanatcedonasaesea: 1916 
less operations in addition to J Gentlemen: 


Please send particulars of your Hand Milling 
Machine. 


those shown here. Simply fill 
in the coupon for details. 


Nailin ie s5 Fo hd e de Reed eas ewes RS eee 
—_ zn Address. oc... ob eae een eek eb Aas eeen sows 
<£{-"_-z s . 
> A State and City. ....... 0... c cece eee ee ee eee 
wf * 


THE WHITNEY MFG. CO.., Hartford, Conn. 


CHAINS—KEYS—HAND MILLING MACHINES 
FOREIGN AGENTS: C. W. Burton, Griffitns & Co., London. Fenwick Freres & Co., Paris. F.G. Kretachmer & Co., Frankfurt a/M., Germany. 


82 Buying—AMERICAN MACHINIST—Section Vol. 44, No. 26 


Five Sizes of 
Plain Grinding 
Machines. Also 
Universal, Tool, 
Cutter and 
Surface Grind- 
ing Machines 


Powerful Grinding Machines 


The usefulness of the Plain Grinding Machine is lost if it doesn’t have rigidity—unusual 
rigidity. You may get quality with moderate rigidity, but not quantity. 


Now mere weight will absorb vibration, but if not well distributed you have clumsiness 
and this cuts down quantity again. So every part in Brown & Sharpe Plain Grinding 
Machines has been studied and given just enough metal to stand up firmly under the heaviest 
wheel and coarsest feed to be used. 


They are compact; note the low-setting type of headstock below. Box form parts like 
bed and table are thoroughly cross braced; bearings are broad and well backed up with 
metal. The massive wheel slide in particular, is well supported on walls extending to the 
floor. And so at every point, they are designed for quantity and quality production. 


Under side of table showing closely spaced ribbing 


Compact, low-setting headstock 


Brown & Sharpe Mfg. Co., 


OFFICES: 20 V St., New N.Y; i : : : , 
Rochester, N. Y.; Room 419, University Bish. Syne Philadelphia, Penn.; 626-630 Washington Bivd., Chicago, Ill; 305 Chamber of Commerce Bldg., 


REPRESENTATIVES: Baird Machinery Co., Pittsburgh, Penn., Erie, Penn.; Care Machinery & Suppl 


O., Indianapolis, Ind.;_ Pacific Tool & Supply Co., San Franci Calif.: § i Co., Baltimore, Md.: E. A. Kinsey Co., Cincinnati, 
ery & Sup aly Co., St. Louis, Mo.; Perine Machinery Co., Seattle. Wash: : Pomead Mickie ae renin. lovelaind, O., Detroit, Mich.; Colcord-Wright Machin- 
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B. & S. Tools That You Need 


Did you know that in addition to our big line of mechanics’ tools for 
measuring purposes, which are famous for accuracy, that we also make a 
number of tools for general shop use that are equally famous for durability 
and handiness? “!ere are some examples, all useful tools for men who have 
to lay out work; look them over. . 


Such tools get pretty rough use asarule. That is where B. & S. quality 
counts. Jt means the best kinds of steel, drop forged and case hardened 
parts where the wear comes, clean cut threads and knurling, smoothly fin- 
ished parts that fit well together. These are the things you want on tools in 
every day use. 


Automatic Centre Punch—No hammer re- 
quired, simply press downward. Punch marks are 
uniform; point detachable. Several sizes. 

Scriber—Finely tempered, detachable point, 
screws firmly into knurled holder. Made in three 
styles. 

Toolmakers’ Vise—Drop forged and case hard- 
ened. V-groove in base. Useful when drilling, fit- 
ting and laying out work. 

Toolmakers’ Clamps—Extra rigid; loose iaw 
held in position by spring; made in half a dozen 
sizes. 

V-Blocks and Clamps—For holding work ac- 
curately in position when laying out. Hardened, 
and ground true in pairs. 

Our free 600-page catalog shows many hun- 
dred tools for the tool chest of the mechanic or tool 
room of the shop. 


Toolmakers’ Clamp 


V-Blocks and Clamps 


Providence, R. I., U. S. A. 


CANADIAN: The Canadian-Fairbanks-Morse Co., Ltd., Montreal, Toronto, Winnipeg, Calgary, Vancouver, St. Johns, Saskatoon. 


’ siete c ; kfort a.M., Germany; V. Lowener, Copen- 
FOR : . Ltd, L _B ham, Manchester, Sheffield, Glasgow. F.G. Kretschmer & Co., Fran : : , Cope 
hacen enh SEEe eee dee orway; Schuchardt & Schutte, Petrograd, Saree Renwick ee. 3 eater a qranoes Lice: Belgium, 
Turin, Italy, Zurich, Switzerland, Barcelona, Spain; F. W. Horne Co., Tokio, Japan; L. A. Vail, Melbourne, Australia; F. L. &, Meamnees 
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The Ultimate Product 
of 
35 Years’ Experience 


In design, material and workmanship, 
Butterfield Taps and Reamers are the 
finest development of 35 years of tool 
making. Every minute detail in their 
manufacture receives the attention of 
an expert. 


That is the reason for the high quality of 
Butterfield Tools. They are built exact, 
and the Butterfield Tool Steel retains that 
exactness throughout long, hard usage. 


Ask for Catalog No. 16. 


Butterfield and Company 
Derby Line - - Vermont, U.S.A, 


New York Store—62 Reade St. Canada—Rock Island Que. 
Chicago Store—11 S. Clinton St., W. G. Lunger, Mgr. 
Detroit Store—56 Cadillac Sq., H. B. Kendal, Mgr. 
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SAN FRANCISCO 1915 
e Exhibit ; Ls beans 


TRIMO TOOLS 


AWARDED 


> IHedal 


HIGHEST AWARD ji 
PIPE FITTING [a 

TOOLS ; “a 
PPIE 


SAN FRANCISCO 
ISIE ' 


_ 
Ree Pe Tn Bee ea 
a = - 
- t _ - 


TRIMO TOOLS 


Trimo Pipe Wrench, Wood 
Handle 


Be sure to ask for the TRIMO 
Wrenches both Pipe and Monkey. 
They are equipped with Nut Guards 
that prevent the accidental tuming of 
the adjusting nut in close quarters, and 
with Steel Frames, in the principal 
sizes, that will not break. 


Place a magnifying glass over 
the above and increase your 
orders accordingly. 


TRIMONT MFG. CO. 


55-71 Amory Street 
Roxbury, Mass. - U.S.A. 


WITH FLAT-LINK OR CABLE CHAIN 


CcELEUTTUERSR ETE ORE TERITRRRRRROLeeeTORE eta retscoreerery 
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‘J 450 Tapered Bushings 


Ground to Size in 9 Hours 


When you know that the limit on these cast-iron bushings is a half- 
| thousandth, you will realize that this is quite some daily production. 


We show it to let you compare it with what you are doing on similar 
work in a lathe. 


JNORTON 


gL BETTY eo COLES BY pac PY, 
ake GUY assay. SD SS on 


HIS machine is one of 13 Norton Grinding 
Machines in the King Sewing Machine 
Co.’s plant at Buffalo. 
Material c.i., size 24 in. long and 14 in. dia., 
taper 0.0005 in. 


And when we tell you that from 0.0008 in. to 
0.010 in. must be removed, you will see that mod- 
ern Norton Grinding is a stock-reducing propo- 
sition. The operator keeps two arbors and two 
dogs busy, changing them to new work while the 
machine is busy, so that no time is lost. 

Like other work prepared for the Norton Grind- 
ing Machine no finishing lathe cut was taken. 


Norton Grinding Company 


Worcester, Mass. 
Chicago Store: 11 North Jefferson Street 
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The work comes from the lathe immediately 
after the roughest kind of a roughing-out job. 


We shall be glad to tell you more about this idea 


of eliminating the finishing lathe-cut. Just drop 
us a line. 


June 29, 1916 


Cowan Transveyors 


Make Machinery 
Mobile 


Moving machinery with 
Cowan Transveyors is no 
more difficult than moving 
simple cases of merchandise. 
The idea is the same. Look 
at this picture and figure 
the time and labor you can 
save by using Cowan Trans- 
veyors. 


Then, too, they stand up 
under the load and are eter- 
nally on the job. 


That’s why The Cowan 
Truck Company is known 
as 


Truck Headquarters 
16 Water St. Holyoke, Mass. 


We have just issued a new catalog showing 24 differ- 
ent uses for Cowan Transveyors. Shall we send you 
one? 
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Grinding Steel Rolls for 
Railway Roller Bearings 


Another example of wheel being fed 
straight into the work is the one shown 
here—grinding steel rolls for railway 
roller bearings. The rolls are 1} in. 
diameter by 1} in. long, are carried on 
centers and driven by a pin that engages 
a hole in one end. From 0.016 in. to 
0.018 in. of hardened steel is removed 
from each roll and twenty pieces are 
ground at each truing of the grinding 
wheel. The table is not traversed, the 
wheel being fed straight into the work. 

An output of 325 of these rolls in ten 
hours is average output; when put to 
the test, as high as forty pieces per hour 
are ground. 


THE WHEEL IS ALUNDUM 


Norton Company 


Worcester ~ as 
NEW YORK 


823 


Mass. 


CHICAGO 


MU OL 
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Even the “Feel” 


Take a Union Twist Drill into your hands. You can 
almost “sense” its quality—the care and painstaking work- 
manship which have gone into its making. The weight is 


so right—the balance so satisfying. And the cutting edge 
feels so true and keen. | 


Of course, we do not mean to assume for one minute that 
the real quality of a drill can be accurately gauged till 
you have put it to the real test of service. 


And that is the test to which we want you to put “Union” 
Twist Drills. It is in service that their inherent stamina 
is shown. It is in service that the “feel” of quality is sub- 
stantiated by the proof of performance. 


June 29, 1916 Buying—AMERICAN MACHINIS T—Section 89 


< 


onveys 


“Union” Twist Drills are made in an infinite variety of 
styles and sizes. In our “Book of Information” there are 
107 pages devoted to them—over 3,000 different drills are 
listed, both carbon and high-speed steel—all indexed and 


tabulated for your easy reference. 


‘““The Book of Information’ “Th | | 
4, Thee e Tools You 


rtf the way isa ae valuane book to have on han 
ndred and e pages of valuable data regarding 


gear and millin cue ners: twist drills, reamers and similar coe e 
toole—aleo machine tools allled to the use of these smaller : 9? 
tools. This ‘Book of Information” will be sent you, gratis, u y g a ] n 


upon receipt of your name, address, firm name and position 
occupied. 


Union Twist Drill Company - Athol, Mass. 


New York Store: 62 Reade St., E. W. McKeen. ang Store: 43 sore 7th au 8. ae Weaver. Chicago Store: 11 a Clinton St., W. G., 
Lunger, Mar. oe Representatives: John G. Pasco, 102 N. eee Atlanta a. Detroit: 56 Cadillac Square, H. B. Kendall, Mgr 


Agenta for edo Wilh, Sonneseon & Co., P 
Wilh. Sonnesson & Co., Copenhagen City and Freeport. 
many; Schmidt & Clemens, Frankfort, a.M. Japan: Takata & Co., Yokohama. 
chinery Company of America, Paris, Turin, Petrograd and Zurich. 
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Let us make a right-handed 
job of your rough-turning 


We have the equipment to give you 
_ Camden Forgings as you want them—of 
your own analysis, turned to specifications. 


CAMDEN FORGINGS 


are both dependable and available. Our 
stock list of steel billets and heavy round 
bars, etc., is complete enough to meet 
every need—yours included. 


We're ready for your inquiries. 
C 


AMDEN FORGE CO., Mt.Ephraim Ave.,Camden,N.J. 
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Starrett Twin Gas Heater 


HIS HEATER is very efficient in the machine 
shop, ia egg, in the tool-room, for temperin3, 
small tools, meltin3 lead, babbitt, etc., and asa ni 
for lizht work. You willalso find this heater extremely 
handy, useful and economical in your home. For labora- 
tory work and wherever a blue-flame burner is re- 
quired the Starrett Twin Gas Heater has no equal. 


Its effectiveness lies in its RETAIL PRICES 
scientific construction. [he  No.100A Burner only, without 


§as and air 1S thoroughly No. 100B One Burner with base 1.00 
mixed for perfect combustion No.100C TwoBurnerswith base 2.00 
while passin? through the de- No.100D Three Burners with 
flectors in base of tubes, The bie kc ee 
tubes cause the flames to pene- No 100E Tool Holder only 
trate each other at cross-angles, No. 100F Dish Holder . 25 
thus producing, an intense heat, a sf oe ae anh ets 25 
free from smoke and with no % Tocl Holdec ond ae 
waste of pas. Holder a . * 1.40 


For sale at leadin3, Hardware Stores 
Send for Free Starrett Catalog No. 21-C 


The L. S. Starrett Co., Athol, Mass. 


“The World’s Greatest Tool Makers” 
London New York Chicago 
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The Dodge This is a “‘war’? machine and is—to oe i 


makers’ description—‘‘designed and built for 


Turret the utmost speed and precision.” 


_ To insure this they added the Johnson Friction 
Lathe Clutch —and they are very pleased with it. 


You will like it too if you try it out on your 
machines. 


Let us send you details. 


Write for Blue Catalog and our latest free bocklet; 
“Clutches As Applied in Machine Building.” 


Courtesy H. C. Dodge, 175 OlifColony Ave., Boston, Mass. 


» { The Efandem Co., Ltd., 159/165 Gr t P a d St 
England e Sole Agents for British felons 7 


» London, W. ». 
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Doesnt This Look Like A Good Place 
Jo Buy Grinding Wheels? 


Here is where “MAXF” (Maximum Efficiency) Grinding Wheels 

are made. It is our new factory at Chester, Mass., which is 

equipped in the most modern way for the manufacture of 

| eee wheels. Excellent railroad facilities insure quick 
feries, 


Put your grinding problems up to our engineers. Get their 
advice as to the peculiar conditions you have to meet. They 
have everything in the way of physical and chemical labora- 
tories to test out beforehand the kind of grinding wheels you 
require. This expert service is free. Puta letter ta the mail to 


Me SS 
Vor ts os 


aneee 4g oN 


, 5 


Cee wt 


MAXF” us today. 
TRADE MARK Th S e Id G . di c ‘ . , 
GRINDING WHEELS peered eee a ane moet, mat 
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No grinder can handle 
awiderrange of work— 


Because no grinder has the many ad- 
vantages that are embodied in the de- 
sign of the 


Standard No. 6 


Universal Grinding Machine 


It is heavier than the average grinder. 


Micrometer adjustment is supplied. The 
headstock is fitted with bronze bearings and 
the spindle is tapped and bored to take the 
wheel arbors. The countershaft is of the 
pull-shift type, easily operated— 


And early delivery is promised. 


Write for the details and pricee—today. 


Simmons Machine Co., Inc. 


902 Singer Bldg. 981 Broadway 
New York City Albany, N. Y. 
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The “STERLING” Universal 


Tool and Reamer Grinder 


. aw eee 


Bese 


kh 
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Manufactured by 


In this machine the wheel 
can engage the work at any 
desired angle, as the table 
revolves entirely around the 
head and can be locked in any 
position. ‘The vertical knee travel 
is taken on gibbed V-slides form- 
ing part of the body revolving 
around the center column. The 
angular position of the table can 
be set and locked before raising 
or lowering the knee, an especially 
valuable feature in accurate die 
work. 


The spindle and bearings are ex- 
ceptionally substantial, with large 
wearing surfaces and provision for 
adjustment. The spindle is hard- 
ened and accurately ground and 
runs in phosphor bronze bearings. 
Felt washers and dust guards pro- 
tect all bearings. 


We are prepared 
for immediate 


‘delivery on this 
‘machine. 


Base—The base comprises a lower cab- 
inet with cylindrical column mounted on 
top. 

Spindle—The spindle is 1 inch in diam- 
eter, high carbon steel ground. The ad- 
justable bearings are phosphor bronze, 
3 inches long. 


Table—The work table is fitted to the 
longitudinal slide by means of a 10-inch 
disc, capable of any angular position. 
Table is 30 inches long, swings 9 inches, 
and takes between centers 22 inches. 


Young, Corley & Dolan, Inc. 


115 Broadway : 


= New York City 


1B 
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Manufactured by 


Smurr & Kamen Co. 
315 N. Whipple Street - Chicago, III. 


Plain and Geared Head Screw Machine 


The hexagon turret permits of clamping tools for extra heavy work to its flat 
sides. 


The individual independent stop is simple and positive, one stop to each tool. 
Turret is clamped automatically each time it is indexed. 


A number of these machines ready for immediate delivery: 


DIMENSIONS No. 2 No. 3 No. 4 No. 5 
Swing over bed................... 12 14 16 16_ 
Wire Feed capacity............... Me 16 13 ly 
Auto Chuck enna rere 2} 23 23 23 
Length of Bed.. Cetin oped 42 52 58 58 
Diameter of hole ; in ‘spindle. ee ee 1} 1% lg 24 
Turret across or between flats...... 7 73 9 9 
Diameter of holes in turret......... 1 1} 1} 14 
Center of turret to top of slide..... lf 23 3 3 
Length that can be turned......... 54 6} 74 74 
Width of belt, three-grade cone..... 23 3 33 34 
Width of belt, two-grade cone...... 33 44 43 42 
Speed of countershaft for brass..... 275 250 _ 200 200 
Weight, ready for shipment........ 1,200 1,450 | 2,500 2,700 


Friction countershaft and other accessories furnished with each machine. 
Sold by 


Young, Corley & Dolan, Inc. 
115 Broadway - - New York City 
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High-Speed Steel 
Would Wilt Like 
a Candle— 


if you tried to force it to take a .-in. cut 
(4-in. feed) at a speed of 395 ft. per 
minute, or a 3-in. cut (same feed) at 120 
ft. per minute. 


It would just burn and crumble up; 
that’s all. 


On the Contrary 


will stand even higher speeds, adding up profits 
every minute. The faster the lathe is speeded up, 
the more strongly does Stellite demonstrate its 
wonderful superiority over any high-speed steel on 


Pin a Dollar Bill to the Cou- 
pon and get these two bits 


Don’t delay—not a minute. Test the 
wonderful qualities of Stellite in your 
lathe, in your own shop. See for yourself 
the remarkable high-speed results obtained 
by using Stellite. A full description of 
Stellite, together with full directions for 
tts use, accompanies the bits. And after 
you have tested them our Service Depart- 
ment, headed by Mr. Elwood Haynes, will 
gladly advise you on the use of Stellite 
in your shop. 


high-speed work. 


The cry today is “more speed” —“‘bigger output” — 
“‘faster’—‘‘faster.”” And Stellite fits in exactly 
with this urgent demand which is echoing from one 
end of the country to the other. 


With a Stellite tool taking the cut, it’s a question of sparing 


' the machine, and not the tool, for Stellite tools are able to 


stand up way beyond the point where steel fails. That’s 
because Stellite is not a steel, and consequently is not sub- 
ject to the weaknesses of steel, hence Stellite is in a class 
by itself. It contains no iron. It is an alloy of metals so 
hard and so tough that the best tool steel on the market 
seems soft and brittle beside it. 


THE HAYNES STELLITE CO., Kokomo, Ind. 


Sole Patentees and Manufacturers of ‘‘Stellite’’ 
Also sold by The Midvale Steel Company, Philadelphia, Pennsylvania 


Warehouses: Philadelphia Boston 


New York Cleveland Chicago San Francisco 
rg aia, 
a 
a THE HAYNES STELLITE CO., Kokomo, Ind. : 
s Gentlemen—TI am enclosing my dollar. Please send the two bits. - 
5 
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Just because its tang is twisted off is no reason 
for scrapping it. In the tool room you will find a 


PER EEC T 
DOUBLE <> T ANG 


SOCKET 


Get it. Grind a new tang on the drill—just below 
the old one—and slip it into the “Perfect Double Tang” 
socket. You'll have this drill back on the job in three min- 
utes, and it will be 25 to 60 percent stronger than before. 

The “Perfect Double Tang” socket gets full drilling 
life from every drill regardless of the life of the original 
tang, and it eliminates the waste incident to broken and 
twisted tangs. 

It’s in one piece—simple, inexpensive and fool-proof 
—a necessary adjunct to every economical shop. 


“Perfect Double Tang Socket Catalog No. 318” 
tells about it in detail. Please specify this 
catalog as you write, since we have others. 


The 
Cleveland <> Twist Drill 
Company 
New York Cleveland Chicago 


Drill with broken tang ready 

for grinding on new tang J 

Ss 
ak a 


Drill with new nd tang = for 
the “Perfect Bouble Tang” socket. 


i) 


Drill with new- nd tang aes ‘Perfect 
Double Tang”’ 7 socket ready for work. 


re 


—— 
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Why should anybody 
pay any attention to that 
little thing in the SE corner? 


That little thing lurk- 
ing down there in the 
corner certainly looks 
insignificant. But its 
looks belie it. 


It’s important—a 
bushing. 


And every shop uses so 
many bushings that 
they are a problem. 
They’re small and fussy 
to machine and they 
must be accurate. 


It’s our purpose to take 
that problem off your 
hands and save you 
money in doing it. 


‘At present we are ac- 


complishing just this 
thing for some four 
hundred prominent 
manufacturers. 


Bunting’s Bronze Bush- 
ings (Patented) come to 
you all ready for use — 
tested, inspected, ac- 
curate, dependable. 


We'll be glad to prove to 
you whata money-sav- 
ing proposition this is. 
Let us quote. 


Say, we almost forgot 
one important thing: 
we can give you prompt 
delivery. 


Bunting Brass & Bronze Co. 
726 Spencer St., Toledo, Ohio 


Vol. 44, No, 26 
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THE FARWELLMILLING ATTACHMENT 


MAKES YOUR PLANER A 


VERTICALanp HORIZONTAL MILLING MACHINE 
BORING MILL AND PLANER Att In ONE 
BUILT IN FOUR SIZES 


THE ADAMS COMPANY 


1908 BRIDGE STREET 
DUBUQUE - - IOWA 
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“R & V” Cut-Off Lathe for 6, 8 and 9.2-in. Shells 


MUNITION MANUFACTURING! 
ATTENTION! 


We have brought out a line of Special Single Purpose Lathes for 
the manufacture of High Explosive Shells, specializing on— 


Cutting Off Lathes. Waving and Undercutting 

Outside Roughing Lathes. Lathes. 

Inside Boring Lathes, Copper Band Turning 
(roughing and finishing). Lathes. 


Outside Finishing Lathes. Facing, Lathes. 


Turret Lathes—For counterboring, necking, truing 
for thread, and adjusting to weight. 


They are all of exceptionally heavy construction and simple 
design to meet the severe service and special requirements: of 
the munition manufacturers. These machines are making 
records equaled by few and are already favorably known. 


If you are a manufacturer of, or contemplate mak- 
ing shells, write us for estimates and deliveries. 


The Root & Vandervoort Engineering Company 
East Moline, Illinois, U. S. A. 
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Light Gauge, Cold Rolled 


STEEL TUBING 


Unequalled for Mechanical 


Accuracy and Finish 
Made under the “ELISCO” process 


by automatic machines which combine 
six operations in one, and insure a de- 
gree of uniformity and finish hitherto 
unobtainable. 


We are still able to make reasonably 
prompt delivery of 18 and 20 gauge 
tubing in most sizes from %-inch to 
2-inch outside diameter. 


Let us submit samples and quote prices. 


THE ELYRIA IRON & STEEL CO. 


East 131 Street - - - Cleveland, Ohio 


Chicago Office, 1243 Peoples Gas Bidg., 
Atlanta, Georgia Office, Candler Bldg. 
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You Can Spot Weld 
Where You Can’t Rivet 


but there is no riveting job you can’t do better 
and cheaper on a 


Toledo Electric Welder 


Spot welded joints are stronger than rivets be- 
cause there are no punch holes. They are cheap- 
er because one boy can do as much work as six or 
seven high-priced riveters. Quality, speed, and 
economy, are a good team to work with. You get 
all of them with a ‘‘Toledo”’ Welder. 


The man shown in this il- 
lustration is working on a 
, job where riveting would 
i Sle. This 


have been impossib 
machine paid for itself in 
60 days. We will send you 
a ‘Toledo’ on 30 days’ free 
ttrial a our sole risk, if you 
@y 80. 


Our bulletin A-17 
is full of money 
saving informa- 
tion. Write for a 
copy today. 


The Toledo Electric Welder Co. 


4100 Langland St., Cincinnati, O. 
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Cold Drawn Steel 


That Gives Better Service 


The kind that proves how really valuable 
good cold drawn steel can be. | 


In Rounds, Flat, Square, Hexagon and 
Special Shapes in Finished Steel Bars. 


Also finished machine keys, machine rack, 
finished crankshafts, complete connecting 
rods. 


STANDARD GAUGE STEEL CO. 
BEAVER FALLS, PA. 
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OXY -ACETYLENE, PROCESS. 


COEECEL LECT TEET EEE TOTN TET 


A new mixing principle, a regulator that accurately controls 
gases, the greatest working range ever covered by ONE torch 
—are exclusixe IMPERIAL features W4ite for catalog, 

—_ Imperial Brass Mfa. Co., 1214 W. Harrison St.. Chicago 
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Time, Money and Material Saved by the 
OXWELD PROCESS 


THE OXWELD PROCESS of welding and cutting metals success 

unlimited variety of manufacturing and repair problems In all siesta ba 
metal industry. It cuts the cost on thousands ohoperatlans in the foundry, ma- 
chine shop, industrial plant, repair shop and structural work. : 


Booklets and full information on request. 
36th Street and 


“ibauyiag’ Oxweld Acetylene Co.“ tzthre 
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Oxygen and Hydrogen 
GENERATORS 


The purity of gases produced 
by 1.0.C. generators will in- 
crease the efficency of your 
cutting and welding operations 
to an extent that will mean im- 
portant savings. 


Purity ofOxrygen 99.6 per cent., of 
Hydrogen 99.8 per cent. or better. 


MITT LC 


International Oxygen Co. = 
115 Broadway - New York — boo he A 
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SULEATTVELTCUOET TOL 


Save Those Spoiled 
Machine Parts 


by building them up again with the 


DYER 


Welding and Steel 
Cutting Outfits 


Turns a worn, broken or spolled part into 


durable machine. 
Write for catalog. 


The G. H. Dyer Company, 


185 Brookline St., 
Cambridge, Mass. 


ENNCEREDERACUERONGQUSECSURGRURLLOOCAANEDCOONOOUOOSNONGDEREOOCGOUQGEONDOCEOOLOGOLUOSNEEONEGOUSOQUONGOONOAONEREGUOROOANOGUOANDEDSOOCUENGROLOSEROCHEANESUCEOONeOEOc 


NQRANLOGASLOAPNEOGESOUGRUOOQRGDOREDUGCNDASOROZOUNNOLOEOISQRNGSOSQOOCUOUOR0SQNGCHSOSEDORUGOCHOGEOQGEOOEQLOUUGONOSSNQROORREOUOUQUGBONUEUGRORENEOCGOLENRORONCCO) NEA: 


eCTRIC 8 Are economical in the use of 
¢ ondary. They are thotoughly water-cooled. Ask 
users as to their efficiency. 


current because the work holders are 
directly connected to the terminals of the sec- 
Thomson Electric Weiding Co. - 


Lynn, Mass. 


FAUENAQONOENOUGTDOGOONOREOUUNEEEEROCORENTUREOIENEES §=©—|-Wtetl 


Oxy-Acetylene Welding & Cutting Apparatus 
and High Grade Welding Supplies 


tS 


“ACEIVLENE 

Ne WELDING Highest efficiency in results and greatest economy in 
operation. Both gases under independent pressure; 
positive mixture; high pressure torch and neutral 
lame. Complete Plants for greatest 


uirements. 
lV rae for new nfl per 93 and Supply Price List 
No. 4. Full information, illustrations, clc., on request. 


DAVIS-BOURNONVILLE COMPANY 
Gencrai Offices, Jersey City, N. J. 
Western Offices, Monadnock Block, Chicago, ILL 


SAPPARAIUS ¢ 


SBOURNONVILLE 2: 


SS TTT TTT TTT TTT CULPA aba 


CQOPOURAROOTERTAUUOUOCUQOSNCCQ DEA CERENECONSAOGEE 


CVEVEUTLGUGEERECEAGEAEU ERT EAEAUN SESE ERE TET TENT AT 


WUGGaNEAaNeeaaAenceuaaeaancucausseenroseoUtOCCOIOUCOUCCOONUCOECSUETERSENSDOGUONROUEUUOUDUADUNUOSESTOCUUONONUSOORUQUOUUTERUOCEUSTSUTROOCOREUNAGNGY (oaUdteteenaddeD 
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. SMOOTH-ON 


TRAOW MARKO REG. Ug PAT CFS 


IRON CEMENTS 


Stop steam, water, fire or oil leaks 
Write for Free Instruction Book. 


Smooth-On Mfg. Co. Jersey City, N.J.,U. S.A- 
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HBOKER AC, 
INC. 


wish to assure the trade that the firm 
represents the identical policies, the 
same steels and specialties and 1s 
conducted by the same management 
as formerly under the name of 


HERMANN BOKER & CO. 


NOVO STEEL 
NOVO SUPERIOR 
INTRA STEEL 


H. BOKER & CO,, Inc., Formerly 


HERMANN BOKER & CO. 


ESTABLISHED 1837 


101 Duane Street “ New York City 
CHICAGO BOSTON CLEVELAND MONTREAL 
Pacific Coast Agents: = Pacific Tool & Supply Co., San Francisco 


Nese 


Digitized by (Goo le 
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“FIRTH-STERLING = 


SPECIAL CHISEL STEEL =) << ||| 


* 


Pe idsc ee ll 
Experience mn bine Steel Making, 


J 
i 


eel neg “ee ATral WillProveitsValue 
a tg firth Sterling, Steel Com any 


ft Works at “McKeesport, Pa. 


| 4 Boston Philadelphia Cleveland Chicago 
New York Pittsburgh Detroit San Francisco~ 


onl 


tt 


ia 
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HIGH-SPEED STEEL | | Complete 
A fair stock of all regular sizes Welding 
on hand for prompt shipment. Outfit 


Low 
in Price— 
High 
in Quality | 


Write or wire us your requirements 


EDGAR T. WARD’S SONS 


44-54 Farnsworth St. - - Boston, Mass. 


BUT 
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= e 3 

= Union Drawn Steel Company : 

: of Beaver Falls, Pa. : Se om 

EI E regular c - 

3 Makers of Bright Cold Finished Bessemer, = - fae diy, 

| Open Hearth and Crucible Steel, in Rounds, = welding 

5 Flats, Squares, Hexagons and Special Shapes; = and cutti ng 

3 straight, accurate to section, with polished supe- = torch. Cast iron, steel, copper, brass, aluminum, bronze 

= rior wearing surface; for Shafting, Duplicate = and malleable iron are readily and successfully welded 

= Shafts for machine construction, piston and = with this outfit. We furnish a textbook explaining the 

= pump rods, keys, feathers, slides, and guides; = proper use and care of the equipment, and the welding of 

= Special simple and alloyed steels, cold finished,’ = all metals. 

= for all special requirements, particularly adapted = 

3 for rapid machining in screw machines, hand 5 Write for catalog covering our complete line of 

2 or automatic. 2 oxy-acetylene welding and cutting equipment. 2 
2 Branch Offices and Warehouses : ‘ : 
Ve ee oo ica The Metals Welding Company : 
2 Cieinl Brown Brot iid London, EC. aisha gg 4410 Perkins Ave. Dept.M Cleveland, Ohio | 
EI sneesncnuaneendauccsoaguevecsuendnacanugcvandnnencecoenccnceetenatgesateacsecuscesvanoncueneasesosstuncanonsuenventavcsnencesuscocssencusvssseousvoncescaversnsazz Frovenuaentvncanenucacensoevencnscasuonuseneasageoesceeccgececseusaeoseatenasessueceneensegvensereeueneoocacceananennentonnieeeteanreneeneegceoceeeeorersesotsned 
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‘DREADNOUGHT” STEEL 


Measures up to the heaviest feeds and fastest 
speeds you can well imagine. It takes heat 
treatment beautifully—without distortion, as 
shown in this 146-pound hobbing cutter. 


Our new Catalog on request. 


HALCOMB STEEL COMPANY, Syracuse, N. Y. 


Manufacturers of High Grade Crucible and Electric Furnace Steels 


Branches: Chicago, Philadelphia, Cleveland, Boston, New York. 
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Do you know 
Century “Wit-Edge’”’ 
Tool Steel? 


It’s a high carbon, low 
tungsten, water hardening 
tool steel well worth in- 
vestigating. 

Suitable for all cutting 
purposes— Milling Cutters, 
Taps, Drills, Lathe Tools, 
etc. Superior to straight 
Carbon or alloy steels and 
adaptable to many special 
uses. 

Start the investiga- 
tion by asking for de- 
tailed information — to- 
day. 


T 
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J//////// Quality First 
“i ff / THE BEST FOR MACHINING 
ALL HARD MATERIALS 


Are your tools made of Red Cut? * 
Send for folder 


VANADIUM-ALLOYS 
STEEL COMPANY 


PITTSBURGH, PA. 
Works at Latrobe, Pa 


Century Steel Co. of America 
120 Broadway, New York 


Hnevannevooonnacanconrnussnensesvecstscacconeococezsravsconensvanoruccavuosuuvscueneguneueastanaesento4teanveegneessapnunagon4Q0{S4SE0S0OMT0800Q0000004S0502000068, 
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If you are hot-forging SHRAPNEL CASES you cannot afford to overlook the merits of 


HAW K “D” Chrome Vanadium Steel 


for both first and second operation punches. This steel comes to you heat-treated 
and ready for use. It gives exceptional production. Many cases have been reported 
to us where each punch turned out over 2000 shells. It does not stick to the work. 
This enables you to turn out more shells, per machine, per day. 


| Steel of Every Description 
HAWKRIDGE BROTHERS CO., 303 Congress St., Boston, Mass. 
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MOLTRUP 


= 


ths 


The Name is your Guarantee of Highest Quality 
Over 20 years’ experience in Key making at your service. 
Gib Head-—Plain Taper—-Round End Feathers— 

Special Keys for every manufacturing purpose. 
May we make yours? 


Moltrup Steel Products Co., Beaver Falls, Pa. 


Agencies: Allison & Co., Chester, Pa. . WwW. 
Continental and Commercial Bank Eig. Chicano. ee nahn mee 


Increase 
Production 


By use of the time and money 
saving | 


ARAGUROGONGORODUNOROGOESECNSUCORCQORDEOGECORELGREROOROUEOLEGACOUCUEULEOCRELUESREQUGROCERREOUOQSURSCOOLGRUOSEON 
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Jessop’s Annealed Die-Blocks 


Made of superior tool steel in rings and 
forgings of irregular shapes—we can sup- 
ply them quick. Annealed cutter 
blanks, too. 


qSAUEASEOLUAARGEOCOOREROSLOCERADUGOUDCANGOGNORISAOEGUEOORNGROGDOUEOLOOGROSAULOOGDULDUEDODUGDALSRSLOSDOUQEOSOODOODODAASOCOOCCLOQROACEOOLNGOROGROOSUDALOIISCRRODOEES 


STANDARD BRANDS 


HIGH-SPEED 


4 


Send along your inquiries. y ae A 
Wm. Jessop & Sons, Inc. — \ 
91 John Street ° New York | 

163 High St., Boston, Mass. a ; 


IMMEDIATE DELIVERY 


APEX STEEL CORPORATION 
50 CHURCH STREET, NEW YORK 
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RUCEECOREOOOULONEOUDERSUUQGSUDEURCHCOOREURRDONCSENESUSCAAREGHERENULCOCCARASAATODUERSONOCSOAacaecaRaEagEcraegteE 
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3 mS 8 MAUHUUOAALSAIUUGALUANUSELLELOANLATL : 
3 Dart Unions 2 8 AULEUUGHUUAUCASUCUUUUGOAEQANEOUUAUSOOUUGUUALUCOCULALODEOUCDOANOGLONGQNLOSANDULONOCGdUbOQUAdoqNaNIULONLS 
EI =z 2 a - Special Heat Enduring Boxes E 
= with their bronze to bronze seat rings accu- = = 
5 rately ground Ps a one another will solve your =e = ANN EALI NG = 
= roblem and e iminate the leaks fontinually & = = 
= orming in your present unions. ree sample = = 
2 on request. Write for catalog and price = = CARBONIZING = 
3 list No. 20. z = Use These and Save = ss E 
= E. M. Dart Mfg. Co., Providence, R. L = = = 
: caiman ated, Dn Deg, EE Bronce & tron 
: Cae SHON 0; Ltd., E = Garwood pronse & Iron — 
2 Ask your dealer for prices. = = Pa = 
Seomeaneceescccaveeesnereneenacevsnocctaeccaeeseeaeesusesccuccrceccecoenecenuneccnavavarsesceageasescavsuunaasacncaecateeenamemeeeesennemna =a aorrees Hew versey E 
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HALASESULAMRII ASULEGRANY 
CUAL AMOVOQMEMAMARELRLOEDECEDULARUSOQGLAGQUOSEUOGALOCOELGOEERLTUCEOOGNRANOGAQOUANARLSUOGONLOLOOOOCOLOCROOROGUCOGLLAGASNNMUOCENENECUQAGEOQLEOESLSAEOOCOCSOCUSnUaxUnzUUnqELLALOE.pEOAaLGOCHOULaUE&U{a¥bLAEUsCuLeodsoxuisua4eatasecesouacecusgaataenaqanee.segnenauanisusa4715t4/t9008EQUS000NE50UN8 


HOBSON’S CHOICE XX kere | WARRANTED BEST CAST STEEL 


hese two brands of TOOL STEEL are noted for their UNIFORMITY for Turnin i i 
‘ : : »Slotting, Pl _M i "RS ! 
| Aaa Taps and Punches, Dies, ctc. A large and varied stock of BARS and S$ EETS for gilpurscass =a hand PIVOT SCALE STELL DitiLe ROD 


2 HOBSON, HOUGHTON & CO., Ltd., Sheffield, Eng. Warehouse: 83 Beekman St., New York 


Western Agents: E. K. Morris & Co., Cincinnati. Hoyt-Noe Steel Co., Chicago. _ 
_ Ean rrr ein LS cS rec 
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MPROVED ) 


4STARR ET. 
J 
VISE 


Pat. Dec. 19, 1911. 
Sept. 3, 1912. 


At last fiere, 
Doesn't this interest you? Write for the booklet 


ATHOL MACHINE COMPANY, 


[t 1s improved in this way: 


You know that in past vises you have always had two 
troubles with the handle: First, when the jaws were 
tight the handle always seemed left where it was most 
in the way. Second, very often, it had a bad habit of 
slipping through the screw head and planting a blood 
blister on your hand. In the Starrett Vise both of those 
troubles are done away with. 


As you can see the handle is screwed solidly to the 
head and does not pass through. Thus, when you have 
the jaws tight, you simply pull out the screw head and 
because of a ratchet arrangement, the handle can be 
Swung to any position you desire. 


And in this: 


In the Starrett Vise, instead of the old-style, coarse 
pitch, double square thread, there is used a single pitch 
thread of the buttress type. The same pressure applied 
to our thread gives twice the power of any double 
thread of the same pitch. Accordingly, you can make 
the jaws tighten more easily. 


Also in thse 


Note that phantom view of the corrugations of the 
bolt engaging with the corrugations of the base. After 
the clamp nut is tightened by hand, the swivel base 
cannot slip. It is absolutely rigid. 

Now these are only some of the ways in which a 
vise has at last been brought up to date to meet 
modern needs. Get acquainted with these im- 
lees."* provements. 


Athol, Mass., U. S. A. 


in this Starrett Vise. is a vise with big improvements—several of them 
‘Something New in Y¥ 


ol 


— 


| oes ai 
| The Reed Unbreakable Vise | 
The vise that is strong enough for any work because it is guaranteed E 
5 against breakage under any working strain. Write for catalog. = 
: Reed Manufacturing Company, Erie, Penna. : 


It Swivels to 
Any Position 


The “F & R” Macainist's Vise 
bas the advantage of two com- 


picts swivels—and can be pos- 
tively locked at any anare by 
uly 


m our new booklet 
Send for a copy. 


Fulton Machine & Vise Co. 
101 West Street, Lowville, N. Y. 
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VISE a 


For Your Driller, Miller, ——- FA 
Shaper or Planer—3 ae ae 
a | 
a 
With Jig Attachments Wtthout Jig Atlachment 
THE GRAHAM MFG. CO., Providence, Rhode Island 


Our Other Tools— Drill 
Speeder: and Knurl 

Germany, Austria, Scandinavia, A. Kayser, Berlin, France, Italy, Spain, Holland, 

d Belgium, Fenwick Freres & Co., Great Britain, C. W. Burton, GriMths & Co. 
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Cold Drawn and Planished 


Large Stocks—Mill and Warehouses 


Immediate Shipments 


Screw Machine Seamless Tubing C. R. Strip Steel 
Products Steel - Brass - Copper Anald. & ‘Tem 
Bronse— Aluminum 8 
= Nickel-Alloy—Ger- Tool & A oy Steels 
Hack Saw Biades mao-Silver Magnet Steel 


JULIUS BLUM & COMPANY 


510-512 West 24th St., New York 


Philadelphia Buffalo Cleveland St. Louls 
Branches San Francisco Seattle Loe Angeles Calumet, Mich. 
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WOLF 


zr 

E a t ' 2 . 

: ~« HIGH SPEED STEEL »-}» 
Fi N American product throughout. 

| Made from American Stock by Ameri- 

= can Men. American Chrome, American 

: Vanadium, American Manganese, Ameri- 

5 Charcoal. Used 

a Prompt deliveries. 


can Silicon, American 
throughout the U.S. A. 


Vulcan Crucible Steel Company 


ALIQUIPPA, PA. 
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SUUANELAUNELSSEVEED ALTO USE TELLER EERE AEE 


108 Ruying—\ MERICAN MACITINIS T—Section Vol. 44, No. 26 


auseunaueueaauatscsacsccannnnangunentovosccacocsuococenvsvevencossenggscasanns4nucusureasuauesorssasesusayanuasceueauccaacentancanasvcecsesesvovstenassanovcnonscceadegesessosszecetezasutesscsaeocataneae4ssatcuoceeggsesusstCsvouscsgcestncensseneeaacoescacgucgacentstoc2¢cQa0SBKOGCU¢04T9NOOOEGN608N02LN90001 0000000010000 b2¢0NA8i0E 
3 


Fast and Safe Punching Is All 
a Yankee Power Press Can Do 


HE ordinary hand and screw press is 

rendered obsolete by the little Yankee 

Power Press, which is just the thing 
for small, light work. 


The clutch is so controlled that it cannot 
make a second revolution until the foot is re- 
moved and again applied to the treadle. But 
if desired the device may be adjusted for 
continuous motion. 

The Yankee is built in three sizes, No. 0, 
No. 1 and No. 2. It is supplied without table 
for use on a bench. 

We also build cam milling machines, 


disc and surface grinders and special ma- 
chinery. 


You ought to write for circulars 
and prices on these products. 


The Rowbottom Machine Company 


Waterbury, Conn. Factory, Waterville, Conn. 
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Accurate Riveti ; 
ee iveting Have You Rivet- 
ing to Do? 


“ELASTIC ROTARY” 
If so, you should have the particulars on the 


(Trade Mark) 
Grant Noiseless Riveting Machine 


Blow Riveting Machine. 
It strikes a series of light, elastic blows, 

It will perfectly head rivets at the rate 
of one a second. It is easily operated. 


every one on exactly the right spot, and 

asthe hammer is also revolved rapidly, 
A dollar-a-day boy can take the place of 
four expert riveters and can turn out as 


the rivets are turned down smoothly on 
all sides, and every head is perfectly fin- 

much and better work on this machine. 
Send now for Cata- 


ished. 
log giving details. 


Can we send you catalog 14? 
F, B. Shuster Company 

The Grant Mfg. & Machine Co. 
85 Silliman Ave. - Bridgeport, Conn., U.S. A. 
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*QUERUUEREOUSCODOCUEOCUEEAQUUCCUUGUCTCUORDOEOOUELOCRORACESODEAROGEDORRAGSUreccceceacacuadcee 


New Haven Conn. 
Formerly John Adt & Son Established 1866 


Also makers of Wire Straightening and Cutting 
Machines for all kinds and shapes of wire. 
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Riveting 
in Record Time 


The Townsend High Speed 
Riveting Machine strikes 80 
to 1000 uniform, tapping 
blows every second. Quick as 
a wink, clean, smooth, fin- 
ished heads are put on rivets. 
Different heights of rivets 
can be handled at one setting. 
‘The work itself is never dis- 
torted. Write for circulars. 


H. P. Townsend Mfg. Co. 
Hartford, Conn. 


Foreign Agents — ALFRED H 
ITTE, Colog Berli Paris 


18,000 Screws Set in 10 Hours 


That’s what a Reynolds Automatic Screw-Drivi ; i 

‘rew-Dri M 
one type of work. Perhaps one wouldn't do prepare arena 
but it would do it from two to five times as fast as it could be done by 
han Greater uniformity, too. Ask for our Catalog. 


Reynolds Pattern & Machine Works 
Moline, IIL 
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Presses 


a 


KOULUTDGREAEOUUGUDURORUEBLURIUAGEGEQOUGAUBOBINCLEE 
RCE HUCDOGGACRORGEIUGQUCAOONSUSOURAUEOOEDSSROREdA 


ou 


PECUEEUQUEL EEE RSET 


SCHI ne. Berlin 2 There {s nothing to offset the saving when you in- 

MiGan.  Frieseln pe =e oma’ Vest In an Atlas Press. You get two presses fer the cost of one 

Petrcgrad, Stockh Im. E + when you instal! Atlas Presses. Write for the Atlas Bulletins. 
ERNST KRAUSE, Vienna 
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Atlas Press Co., 317 N. Park St., Kalamazoo, Mich., U. S. A- 


PULL LLL Te TTT TTT TT 


SUAVUCUUUUEDERUECESUCUECOOUERUEQUNONTOETERECONED EL EEOE 


ST UEEEEEEeUeELLe LLCO LLL LLL 
Ud 


PALLET TTT -) ® 


a 


. 


June 29, 1916 Buying—A MERICAN 


i 
= 
5 
& 
- 
E 
z 
= 
E 
= 
= 
im 
g 
= 
= 
= 
= 
=] 
=] 
eee 
= 
4 
= 
= 
= 
= 
= 
= 
4 
s 
s 
5 
= 
= 
=] 
4 
= 
= 
= 
= 
= 
= 
SI 
= 
= 
& 
= 
= 
= 
= 
- 
= 
s 
= 
= 
z 
= 
E 
-_ 


The Best FerformersUnder All Conditions 
$n nee’ fA UE CONAULLONS 


“TOLEDO” 
POWER PRESSES 


Thousands of 
manufactur- 
ers in all 
parts of the 
world have 
put their seal 
of approval 
on the name 
“Toledo” which, 
for half a cen- 
tury, has stood for 
the Standard 
Press Product. 

If you have any new 
sheet metal problem 
to evolve — or — if 
you desire to pro- 
duce your present 


No. 77a—for deep forming or com- | work more economic- 
bination cutting and forming, ete. ally—put it up to 


our engineers—their suggest&-ns and expert advice 
entails no obligation. 


The Toledo Machine & Tool Co. 
Toledo, Ohio 
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For Heavy Work 


Niagara Punching Presses 


are remarkably efficient machines 
for punching and cutting bars and 
heavy sheet metal, for operating, 
cutting and torming dies in the 
manufacture of hardware, etc. 


Our complete Catalog is an ency- 
clopedia of Presses. Keep a copy 
on hand for reference. 


A postal brings 21. 


Niagara Machine and 
Tool Works 
Buffalo, N. Y., U. S. A. 
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BEAUDRY HAMMERS 
FOR GENERAL FORGING 
Beaudry & Company, Inc. g 
141 Milk Street Boston, Mass. = 


Saves Fuel, Time and Labor. Cuts 
DAcacecnceneeesynecenessazcaacacancesenssuessuavansuscasensseneaeeusseseseansaoeusacsuacgusnecesentvegusenecnssssososuscaenssencsucnesnedtansevecertegeseensetses 


Forging Costs in Two. 
Belt or Motor Driven 
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FOR CUTTING, FORMING, PUNCHING. DRAWING AND 
EMBOSSING BAR AND-SHEET METALS, PAPER. LEATHER ETC 


Fernacure Macuine Co., BRIDGETON, N. Jersey, U.S.A 
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eT ANON 


There is a size that will 
successfully meet your ex- 
act requirements 


Presses with correct 
proportions for use in 
the manufacture of 
large sheet iron and 
steel goods. The large 
diameter shafts and 
well gibbed slides allow 
quantity production 


= 
: 
: that’s profitable. 


BLISS 
Double- Crank 
Presses 


Adapted for the eco- 
nomical manufacture 
of vapor stoves, 
wrought iron ranges, 
agricultural imple- 
ae paneled ee metal doors, window ne 
and sashes, metal furniture, shingles, dri Sanda 
similar class of goods. pees 


150 different, sizes and styles. 
Catalog 9-A on request. 


E. W.BLISSCO,, sdk Stites. 


Chicago Office: 622 West Washington Boulevard. Detroit Office: 
Dime Bank Building. Offices in Europe: 100 Boulevard Victor- 
Hugo, St. Quen, Paris—Pocock S8t., Blackfriars Road, London, 8.E. 
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The Nazel Air Hammer 


Hammer and compressor one 


zomplete unit. 
Engineering and 


NAZEL Machine Works 


4039 N. Sth St. 
PHILADELPHIA 


More econom- 
ical than 
steam, more 
powerful than 
springs, more 
efficient than 
either. 


Bullt in 6 sizen, 
Belt or Motor. 


Write for 
Catalogue. 
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POWER PUNCHES AND SHEARS 


For Boiler Shops, Rolling Mills, me. 
Bridge and Structural Iron Works, 
Machine Shops, etc. 


Armature-Dise Notching Machine 


Manufactured by 


UUCULEDEROAEUEAGOEOSORABADACANELOAOGADOEGOAAASEAUELCOUOSCNUUSOUEEAOLEONEAUONESUONOGEAGOREOSENES 
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HIGH GRADE GEARS 


Your orders with us for 
Gears, Worms, Sprockets, 
Racks, Screw Machine 
Products up to 5% in. dia., 
Machine Work, Hoists for 
Dumping Bodies, etc., will 
have personal attention. 


We have an uptodate 
shop, modernly equipped 
and we employ expert 
workmen. 


a SRT ROE a I PPT 


: } For general Ma- 


chine and auto- 
| Couipiete line of spur, bevel, mitre, helical, internal and worm gear- 


mobile work. 
@. chains and sprockets always carried in stock ready to ship 
a ra iittios for doing every kind of difficult gear cutting are unex- 
celled. 


RUSH ORDERS A SPECIALTY. 
Send blueprints, sketches or old gears for free estimate. Gear advice 
cheerfully furnished. Write. 


aq GRANT GEAR WORKS, Inc., 181 Pearl St. 


GEORGE B. GRANT 


ROR mn ACN SERENE ee 


Send us your blueprints and let 
us show you what we can do. 


Meisel Press Mfg. Company 
946 Dorchester Avenue - - - Boston, Mass. 


HOQRDUDEGUDDDESREEAUEOREDODRORGONSDUONRUAOUCOODAREEOGROOEDAGGROCQCORGOUCHOSOAORGROAADESQaSEUccaRQucaneaaocgeeRcQNOUODREOOCRGRODOgERRADCOOGRECnSnLOOuaReRatETUSiGS 


TUOOGUSGSEREDONERAULODCLOSOULUGOESUOUSONCUTOACLOCUOOTERUGELALOOCEDOGCGUDOOESEUGAOGROREDCUNGESSONESAONAUOLORNIECS 


“That Machine Does Fine Work” 


So says Phillie Gear, and 
he ought to know. 

The machine shown in 
the picture is only one of 
the many high-grade and 
expensive units used in 
manufacturing GEARS 
PHILADELPHIA. 


Try Phillie Gear ona 
breakdown job. Spur 
gears, bevel gears mitre, 
rawhide, spiral, worm 
and helical gears and 
sprockets. 


Philadelphia GEAR Works 


Vine St. and Reading R.R., Philadelphia, Pa. 


MOALAUAOUASLOGAOAUGALAOGGSSALQAUIAULASOSEOSORNCSQSQUSLNOLIUGARDAUIN0GUA0ULS20U0NISARU00000200080900000090SGR0EN00C0005 0000009253003 100001S000t000HQ00S20000;0Ne«-= 


All Kinds of 
Gears 
Accuracy, quality and 


prompt delivery char- 
acterize this ‘‘Day- 


GEARS =: 


Meisselbach - Catucci Mfg. Co. 


WUUDIOUEOUDEUDSSORODOLERGOUNEOENERODEDUCHOGEOSOS 


UMDCESERUCEEAUOSUCOUSSOORORDADOSUSOASRCUUCHSESNOSa0poEceces 
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AUUULAEARASGAONIGEASEDSUSRESICQNSSEOUOOELIUGE 


and-Night Gear Shop.” 28 Congress Street Newark, N. J. 
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at eae SPUR AND BEVEL GEARS 


Let us figure on cutting your gears or on the 
equipment for doing the work yourselves 


FLATHER AUTOMATIC GEAR CUTTING MACHINES 
are accurate, rigid and economical. 


E. J. FLATHER MFG. CO. NASHUA, N. H., U. S. A. 
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Albaugh-Dover Company | 
Marshall Blvd. and 21st Street, 
Chicago, II. 
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You DO Need Us to 
Make Your Gears—and 
for Good Reasons. 


When you say to yourself “We don’t 
need the New Process Corporation to 
make our gears—our boys can make ‘em 
Just as well,” nine chances in ten you have 
never given the matter real thought. 


Your men are probably well trained 
and reliable. They may turn out nice 
gears—and they may not. But how on 
earth can you expect them to compete in 
cost with our special tools and operatives 
that produce gears only? And can you 
expect the same accuracy and uniformity 


as you get from our staff of gear design- 
ers, our precise measuring devices and ae 
our rigid inspection system? Hardly. | mm 

Production in our plant is on a scien- : { Bel’ ony) 
tific management basis as to both quan- 
tity and quality. Our up-to-date equip- 
ment of brains, energy, machines and 
plant assure good product and attractive 
price—and the free advice of our engi- 
neers helps to make strong satisfaction 


stronger. 


Our very first quotation on your prints 
or specifications would prove interesting. 


YOU CANT PUT YOUR GEAR WORK INTO BETTER HANDS 


wi NEW PI 
GEAR Co 


SYRACUSE. nd | 


eg m 
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Making Sure 


of getting good gears on time and in a hurry at reasonable cost and with mini- 
mum trouble is assured if you order them out of our “Bx Gear Problems” 
Catalog mic from the largest and most completely equipped plant in the Central 


West, viz. 
Foote Bros. Gear & Machine Co. 
210-220 N. Carpenter Street Chicago, IIl. 


Specialists in heat-treated gears for tractors and trucks. 


THE A. & F. BROWN CO. 


ENGINEERS, FOUNDERS, MACHINISTS AND MiILLWRIGHTS 
¥9 BAJIRCLAY ST., NIEW YORK 


POWER TRANSMISSION MACHINERY 


ROPE DRIVES, A SPECIALTY. TURNED STEEL SHAFTING 
WE LAY OUT, MAKE THE DRAWINGS, FURNISH THE MATERIAL AND ERECT IT 
SEND FOR CATALOGUE WORKS—ELIZABETHPORT, N. J. 


Faweus Machine Company 
PITTSBURGH, PA. 


Gears of all descriptions to 24 feet 
diameter. Meas machinery designed 
and furnished for all purposes. 


Works: Ford City and Pittsburgh, Pa. 
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COMPLETE GEARS 


1 —We supply gears complete, including 
materiai. 


RGTOATUNGREROCSRESEESEUACOCERCOUUROTENUESITEA CATES 


New York Atianta Sait Lake City 
Baltimore Denver San Francisco 


WORM GEARS 
EXCLUSIVELY 
25 Years’ Actual Experience 


Cleveland Worm & Gear Co. 


CLEVELAND, OHIO 
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GEAR SPECIALISTS 
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: As oon speciailists, we are eminently — Z : C Icagor~: aw de = 
3 ified to select the proper material, and to = 5 = 
i do the turning and cutting to the best ad- =f Pinions a 
= vantage. We recommend = = The best that selected material and careful & 
= our services for the complete = 5 workmanship can produce = 
= operations accepting full re- = = The Chicago Rawhide Mfg.C = 
: Tee ey one ee Zz: 1301 Elston Avenue, Chicago, IIL = 
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: Spiral aivetigats, a 5 5122 St. cae St, Cleveland, Ohio E 
2 $s, . = 8 : izes i = 
cc | SS 7 Gears (of, Host and sein 
E = & From the cheapest that's good = 
= = = To—the best that’s made. E 
z z E Sample our workmanship. Get our prices. = 
Z The Van Dorn & Dutton Co. E incite pn al iniaconal hati iialciiba ns aiaiinl mila uNeaiTRencmaaN SOON 
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"AUTOMOBILE DRIVES 
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CITROEN 
GEARS 


For Silent Back Axles 


Silent 
Strong 
Efficient 


Prompt 
Delivery 


The Citroen Gear Co. 


Sole Manufacturers 
General Offices paris (France) 31 Quai de Grenelle 
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USE STOCK GEARS 
and get DELIVERY 


if you are having trouble in procuring special gears. 


1d 


| 


Boston Stock Gears 


Include all the standard types. 1,400 sizes. 


Send for catalog 


BOSTON GEAR WORKS, Norfolk Downs, Quincy, Mass. 


SoAARTAcOauanretacusarennsneyacensereneaenerst noussesnecoceecseggasecsacssensnenerneenrareesnascateansestaaeat 


If these gears were badly cut 


We should soon lose all of our business. Instead of this 
Cincinnati Gears have made themselves known all over 
the country, for accuracy and efficiency. 


Every Cincinnati Gear is just as good as the balance of 
the order because we do our business that way. 


We can give you Cincinnati Service on bevel, mitre, and 
spur gears, also spiral, rawhide, internal, worms and worm 
wheels. 


Write for Catalog ‘C.” 


The Cincinnati Gear Co. 


1825-27-29-31-33 Reading Road - - Cincinnati, Ohio 


These geurs are cut at an angle of 105°. 
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sggen2D.0,,AWAY 
VT ils 
WITH OI WASTE 
In the Power House or SON 
Factory—Oil is liquid money % 
Mand splashed around any old War 


e's Ay 
i way is notonly a distinct loss but Vid 
fa dangerous fire hazard. Install’ es A 


a= Oil Storage and =e) 
Distributing Systems pa 
and know your oils and property are safe. On F iltration <a) Ny 


L- 


Paner, ‘Large and Sm: all’ Ts inks—in fx ct every penele yf 
KGS volatile, lubric ating and paint oils. 4 S39 
’e Op, the asking—No obligation. A ey” 
~ LY Ly ™\ _S. F. BOWSER & co., inc. PF y, ie a 
<Q SA Fort Wayne, Indiana << ad 

ba a Pim. ~ : wit 
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Take Any Wheel Off 


no matter how it resists 
enormous pressure exerted ‘by ane 


Crane 
Patent Wheel and Gear 


Puller 


rage means that something has 
e""—and it won't be the 


Ask the nearest reputable hard- 
ware dealer, or rte for informa- 
tion and price lis 


Crane Puller Co. 
Arlington, Mass. 


SHORNCOROGNORGEGGUDDGADNSREOUENUENADOZGONNCUONOGECOORGROGOBODADGCONENOGROICNCDOUGDEOOGNGQOUDGOCUEGROULAONDOLAGCdNACOLEAODOASONOGOaAaNOONEOREDOLOTOONaUOAOUaNOIES 


The inserted temper- 
ed tdéol-steel point 
Ppreventa the screw 
end from slipping. 
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= Spring Ratchet © Leather No. 209 2 
3 ck E 
= Comp. E 
EMPRESS 
5 OIL AND GREASE CUPS a 
EI BOWEN MFG. CO., AUBURN, N. Y. a 
= invisible Catalog “‘H’’ on Application = 
z Ratohet = 
RAR ee | 
Sionseneeveoensueeeencnonanecernvacaonnccecenenuecaennneueescessceneoeceveertcacaeeeonenaeonennnseasuenteazimeteetumeenesromttue 


Get a Sample Cup—Free fl eee 

Tell us your needs. We'll send a cup’ (l = ; . [ 7 
Get our illustrated catalog. es 

Bay State Stamping Co., Worcester, Mass. 


suited to your needs. It'll be free. 
SHNUUANATUNDSUERAOUUUGUAUIAECERUEAEEDESEUUGORUNGSALONGUEOUSCEAUGUAEESSAUSNOUOLUDCQSOLODGQUOULCEALOTOLAGEDOGULONqLSEOCOELUCEUEENOUESEEOROGUESEOLEDEGONENOTAEONTUGHEE 


No obligation on your part. Get a 
sample cup, an 


AUP DONNNCROREsOgCA cen resensesaceesceede 


JAPANS—ENAMELS—VARNISHES. 


That mark on contalners of finishes 
represents over 52 years of successful var- 
nish makirg. There's a Hilo fi for 


every metal and wooden product. 
Ask for color card. 


: MOLLER & SCHUMANN CO. 
Marcy & Flushing Aves., Brooklyn, N. Y. Chicago, San Branciect et 
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Andee ensnaccenacacunseecevacenacrcncgencasecttanees 
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MAN Here are Several 
ght nn i Letters it will 
cA Profit You to 
Up MPOU ND Read - 


They have come from some of the most promi- 
nent manufacturers in the United States, and give an 
absolutely unbiased opinion of GERMANIA 
LUBRO. 


These letters will be mailed you WITHOUT 
DELAY if you will give us your name and address. 
A postal will do. 


Make it a point not to forget to remember this. 


Oil City Oil & Grease Co., Oil City, Penna. 


ne 
last 
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No matter how 
dirty your hands 
| are CLEANZUM 


cleans ’em 


a wat Pitre 
Remee eta EE 
AM Viren 


Moy, CNS ace ad wy 
wea OLE FOR SOILED os y 
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Ss Sait HAND LEM ds 


a4 . Be 
“Sir ue 
SEE ®t ‘entra sae oe I“ 
Wer Te “S*erwsce "coe 


Stem wase- 


Cleanzum is an ideal hand soap that instantly re- 
moves grease, dirt, stains, etc., from the hands with- 
out cracking or making them rough. 


We want a live Selling Agent in every shop. Write 
for particulars. 


White & Bagley Co. Worcester, Mass. 
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| DON’T BURN YOUR TOOLS | 


Acme Cutting Lubricant is always safe and sure 
no matter how heavy the cut or how high the speed. 
Generous Test Sample Free. 


Cataract Refining & Mfg. Co., Buffalo, N. Y. 


PU EU 
Sleeearacerveveneeravesenenenvadaventesenesesesesratar slate 


1. 


New oil from old oil 
Oni ne. Same is true of 


New waste from waste waste 
in both cases Is the limit of mechanical possibilities. ‘Fcontritueals direct 


orusit deen Rela caap astra one - 

mie ously cured wid geared. ies SAVOil Separators 

for full data. 

Oil & Waste Saving Mach. Co., Real Estate Trust Bidg., Phile., Pas 
MHNNEGUDERANGEGNULEOAUCLOGRECODGOLOLUOCIGOONODSUSOEOSUALOGORNUNANSREUDUERULORAOSNONGDUAQGRODSGAOENNANSNOONONTOUCHNEOECGODEGSONOSHROLOGONEDOREEQUCEUCOOUDOEISIOUORr= 


no more than a trace of ofi 
remains in oily-chipe after 
passing through t ma- 


SUncsveneesUeegvengenesueuenagnrncerevtneenaesuantrane? 


SANUUUUAUAAERERCAEAUGDAGIRORUECasoecauncccaceesenace 


POGAALEAUNGULAtSAELovecancegUenendeccangetsdUeguessunendsevestcusanuauanusosngeucabcesenegueceecsspaaunvencanentanneesasdonenusenancaccacaccanssnnecsneneonenussecz 


AUTOMATIC GEAR CUTTING MA- 


CHINES FOR ALL REQUIREMENTS 
NEWARK GEAR CUTTING 


MACHINE CO.. 
69 Prospect St., Newark, N. J., U.S. A. 


SZUAUASURDGDSOOUSCUOOODAUDEAUGRUORUODAUEECURCUININE 
ARRDCUCNOREDIGUOOREDOUAOUNCREODANSAEcoUNS 


SCUDESUAEDLIUGAUGHAAUAOSUGGEOEAODGOOUCERONDAESSNYESUUGNSSOANSOUDOGNODNEUIGVALORASONCLUCOUSDISOUODOUNOESUCOOEDSSUCONGOUAONGUGDIUOUEREISODESOSOCIICOULOUUTSUOEE 


14 


Rawhide Gears ~* 
<. fa 
< a 


Manufactured by 
& e@ 


The Horsburgh & Scott Co., 
Cleveland, Ohio 
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kor Lubrication-But The Lubricants" 


— 


The Quality of Cutting Oil Remains Unimpaired 


| iets Kiker, oe If it is continuously passed through an R-P 
STERILIZING, COMPACT MATT automatic circulating and filtering system 
OMTY Ol INLET equipped with a 


PETERSON 
Cutting Oil Filter 


The used oil or compound is returned to the tools per- 
fectly clean and sterile and at a /ow temperature. 


There is no waste by spillage or loss of time in filling 
retainers of the individual machines. The shop floor 
remains clean and the fire hazard is reduced. 


RE. Whether you are using cutting oil or compound, we can 
prove conclusively that this system will secure bigger 
production at a much lower unit cost. Most instal- 
a lations have paid for themselves within one year, Our 


ie rs 
4) AUTO vaLwe~ 


Stram PumP ady YCRINOR 
FLOAT AND COUNTERIWELGeHT 


CLEAN O1. COMPARTMENT | 


a eee SINR cern engineers will gladly cooperate in designing the best 
CLEAN OM. COMPARTMENT TO STERILIZING arrangement for your shop. 
REST RVOIR 


Write for Bulletin R-110 


E ‘HE RICHARDSON ~PHENIX Co. 


LUBRICATION ENGINEERS AND MANUFACTURERS 
WORKS: 119 RESERVOIR AVE. - MILWAUKEE, WIS. 
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Operate at Maximum Speed 


ANgualene 


Trade Mark Registered 


The Scientific Cutting Lubricant 


enables ace to operate turret lathes at maximum speed without any 
bir rune en produces clean, bright work that will pass the most ex- 


ae water See Subd oil will increase production from 25 to 50 per cent. 
Mix one part oil with 10 to 50 parts water. No borax or soda needed 
to form the emulsion. 


Write for our booklet giving the actual experience of others. 


CRESCENT OIL CO., 48 Church Street, N. Y. 


Factory and Laboratory, Indianapolis, Ind. 
Neidow & Payson Co., 9 So. Clinton St.,Chicago, III. 
British Agents, National Engineers Supply Company, Liverpool 
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You get your money's 
worth in “F-S” Products. 


You want finishes that are in 
keeping with the quality of your 
products, don’t you? We make a 
close study of Priming and Finish- 
ing Paints, Fillers and Enamels, 

. and would like to send you free 
samples for trial. 


ODOR N ANS UGNANSAADODORENSAUAC AOD SODRDLORDOSODADODSSAONDGAONDONDEADSOSCACHNORNADOOnCORODORNOUsggONAAeSceconeccecaananacgassraucocconsaucceneenannansscnsaecssess 


The “Gem” Keeps 
Itself Clean 

A cleaning device, 
which is the fea- 
ture of the Gem 
Oiler, keeps the 
spout free from all obstructions. It’s an 
economical oiler because it’s the best on 
the market and an oil saver. 

Want the Catalog of Gem Products? 


Gem Manufacturing Company 


Fulton & Goebel St., N. S. 
Pittsburgh, Pa. - - U.S.A. 


FELTON, SIBLEY & CO., Inc. 


Nn eR Se > 
Manufacturers of Colors, Paints, Varnishes since 1863 


136-140 N. 4th Street, PHILADELPHIA 


QiAQSAAUEOENNNNSESOOASAAGRRRADAAADORADAeneDnnenanannnanRRRCEOROROsegnacounseonnsonsneccnesescedanuangcinyestsz 
t sh Hveanevervcacgurscassccnscacassengosetnenscensuevasuesnensvenacoengzeanconccusatasasonscesescaanenssceasesssccustonsccesscuanceesnuevoucsseoenovenevesneevsvescuesssesssenscesseosadvdsascnanacesasevsuasocgvssocscessecennosavseaneevedts 


122 : 
English Agents—A. A. Jones, Pollard & Shipman : 
— = , Ltd, Leicester, England A re | 
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Used In U.S. Government Laboratories 
( \\ ES CO} 


_ WALTHAM MASS.US.A_ 


Ames Dial Gauges 


are indispensable to manufacturers of instruments and other 
articles where exact duplication of parts is absolutely necessary. 


When provided with a properly devised mount they form the 
quickest as well as the most accurate means for determining 
whether the work is off size or not. Instantaneously indicate 
extent of error, either plus or minus. 


The spindle has travel of about 3/10 of an inch. The dial 
reads to 1/1000 of an inch and may be set in any desired position 
by turning knurled ring on outside of case. 

Ames Dial Gauges are used by the U. S. Government, Instru- 
ment Makers, Manufacturers of Ball Bearings, Technical 
Schools and in machine shops of all kinds. 


Write for our new catalog and details. 


B. C. Ames Company, Waltham, Massachusetts 


Manufacturers of Bench Lathes, Bench Milling Machines and Dial Gauges 
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Blewab Counters 
WA RNER Cut-Meters 


and Tachometers 


Used for 
hundreds of 
purposes. 
Built to fit any ma- ja 
chine, and to cover 
every requirement. 
Send for literature, 
Stating your needs. 


i It Will Save Time 
ome on every taper you turn out if you 
test it with a 


HARTFORD 
TAPER GAGE 


' 
/ 


With it a taper may be tested before 
a window where the slightest in- 


accuracy is at once apparent. The 
pee are adjustable to No. 14 
3. & S. taper plug and may be 
raised or lowered to any desired 
height. Write today for de- 
scriptive Bulletin and prices. 


Hartford Special 
Machinery Company 


274 Homestead Avenue, 
Hartford, Conn. 
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3 = & ° ‘ - 
: : ? There is No Guessing : 
E z zon the cost of jobs 5 
2 E = when = 
= EE The z 
S & : : 
: = ? Calculagraph : 
3 = = is used. q 

° = = It records Elapsed Time. Z 
: The Improved Test Indicator = = Shows at a glance just, how E 
= = = y hours and tenths of an = 
= Instantly detects the slightest variation from a true surface. Easily clam = hour have been spent on each = 
3 to the binding post of a standard surface gauge and operates in any position. = 2% = 
2 Equipped with reversible dial, graduated In both Metric and English r = = It never makes a “clerical = 
= may be set at any dew position. Low in price. Many have been sold = = r.”” Saves money to the = 
3 Oo repeat ordeta. FULLY GUARANTEED. = = Repair Shop owner and aatis- 2 
= FORSALE AT YOUR TOOL DEALERS. ASK TO SEE THEM, = _ festhe customer that the 4 
5 = = charge tsa fair one. = 
= Write today for circulars and full particulars. = = The same Calculagraph z 
: CE. Rohi She Sr | 
= = = . e . , = 
= (C.E. Robinson Co., Orange, Dept. W., Mass. = : a Z 
: = = CALCULAGRAPH COMPANY, —"#8,Jewelers Buttding 
“HUUCUANUTanacuacetacanatucaceasnonasuscaceegsvanaqaccoesngvasncoaurenesnysavdcsocsnsasancceacennsngsuunececesssotuoneenvsscotisegucuvuseuatesnssemennmune = pam if 3 
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TRIC PYROMETES 


DEGREES FAHRENHEIT 
cmt — | 
TTI 
1500 1800 = 2100 dtm) ay 


RESISTANCE USSSA, 


1.000020 ow 
1200 


) 30 800 WK 


JO PHIEADELPHIANE 


THE ONLY “BEST” 


One Pyrometer is recognized as supreme today, the world over. It is the Brown High 
Resistance Pyrometer. Changes in length of wiring, and in atmospheric temperatures 
along the wiring have no affect on this improved Pyrometer. Give your operator a direct 
reading Brown High Resistance Pyrometer, and your temperature troubles will be over. 


Our 72-page catalog with 100 illustrations is sent on request. 


The Brown Instrument Company, Philadelphia, Pa. 


Oliver Building Hudson Terminals Webster Building 


Pittsburgh 


Zo The New Dial Gauge | 
eli, S Here is a genuine Randall 

V7, 0 |. ™ \ & Stickney Dial Gauge at 

| Ke = ee the low price of $7.00. 


Randall & Stickney Gauges 
have long been known for 
reliability and accuracy 
and this gauge is a strictly 
high-grade product. 


Read WU. S. 
Standards Circular 


for their endorsement of 
Write now for any further 


i 

Z 

# 

Fy 

| 

: 

Randall & Stickney Gauges. H 
particulars desired. [ 
Randall & all 


Bureau of 


No. 88 


=») 
~ 


inch 
nished with 
dial runnin 7 
from 0 to 100 
tf desired 


Waltham, Mase. 


TESTING APPARATUS @ | 
i TESTING APPARATUS.@ |: 
| Maki f lity f i 
: Making Sure of Quality _—_ 
3 } There Is only one way to make sure i 3 
F . . of quality in the materials you buy, ‘ s 
FH and In the products you scli—that Is ‘ z 
= to test them. The two instruments “ = 
3 shown herewith are the simplest and z 
4 most economical for thelr respective © 4 = 
5 purposes. D E 
= To determine how hard or tough Is ee = 
= any metal—what is the resistance to 4 \ = 
3 wear or shock—you need the Shore 74h = 
3 Scleroscope. 2 = 
3 For control of tempering, annealing 2 = 
= or any other heating operation, the df = 
= Shore Pyroecope is the practical de- 5 
2 vice. Pop pideniiy a = 
3 Maianen Write today for booklets fully de- nternational s 
3 Aorrchers scribing the uses and benefits of these sande 3 aos 2 
5 Indicator) instruments. ; £ 
2 Shore Instrument & Manufacturing Company 3 
= 555-557 W. 22nd Street - - - - New York = 
3 Foreign Agenta—Encland, Coats Machine Tool Co. France, Aux Forges de Vul- E 
3 cain. Russia, Iznosskoff-Suckau Co. Japan, Yamatake & Co. I . HW. & 
= Ward & Co. = 

= 


New York 


Chicago 
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Attach Root Automatic Counters to your producing machinery and 
they deliver the goods counted—that's ‘‘delivering the goods plus” 


The Root Counters 


. 
i 
Z 
= protect against getting under or over-production. They are accurate, 
= reliable and durable. Guaranteed for 3 years. Well let you try 
H them free. Send now for illustrated catalog No. 17. 

z The C. J. Root Co., 109 Stone St., Bristol, Conn. 
) 


See our Exhibit at Hardware Exchange, Broadway and Murray 8t., NewYork, 


ODDEN AADOREEDOSCSRODSODOOSONLEOLEOCLNUGHUSSUGEOSISSAUEseERegaaaaecaeceeROETEseRsORsOORRSDONeNERE tBONNES IGeA 


UGSROROURUARRONGONCCUCGOOSORIOGUCHOAUONONRRSSESOUACONGGSORSCOAUGAAGRSSOGCEQOGGEOGLANSGNGUGSCUAQGGESORSSGUSOODDAORAAGRODOOUCOROCDOCDUaGOONRUOROcoagUeusnuesnagee: 


Why Spend the Time to Count, 


Weigh and Measure Goods 
by Hand 


CUT LABOR COSTS BY USING 


: 


COUNTERS 


A Model for Every Purpose. 
Send for Our Booklet—It's Gratis. 


THE VEEDER MANUFACTURING CO. 
15 Sargeant Street, Hartford, Conn., U. 8. A. 
Makers of Cyclometers, Odometers, Tachometers, Tachodometers, 
Counters and Fine Castings 
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No. 314 
HIGH-SPEED DRILL 
Capacity—Drives 3-in. 

High-Speed Drill 
In Solid Steel 


Ball Bearing. 
Instantaneous 
Gear Shift. 

Hardened 
Gearing. 


TOLEDO, OHIO 


BAKER BROTHERS, 22:2 
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_ P* Holes 
| ; Drilled in 
DoubleQuickTime 


These aew Silver Power Drills 

are peculiarly adapted for rush 

work, The kiad of work you may 

- be handling just now. They will 

i help you fill your coatracts on 

time. Ready for shipment. Drop us 

I a line and they go at once, With speed 

| they combine increased strength and 
efficiency. Made In four styles. 


Write or telegraph, 


| The Silver Mfg. Co. 


360 Broadway - Salem, Ohio 
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If You Want 
Quality Drilling 


Sigourney Drill Presses are guar- 
anteed to run practically true and 
we offer them for doing high grade 
work where accuracy is desired. 
They are made with one, two, 
three and four spindles which are 
very sensitive and run perfectly true. 


Write tor Illustrated Catalog. 


The Sigourney Tool Co, 
Hartford, Conn. 
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Cut Operating Costs 


In your repair depart- 
ment and on your 
manufacturing work 
by ridding your shop 
of troublesome, ex- 
pensive, time-wasting 
cone and belt drills. 
Their greater flexibili- 
ty is but fancied— 
their grave faults 
known. Use the 


All- Geared 
22-in. Self-Oiling 
Manufacturing 
Drill 


A drill having no cone or 
inherent belts to buy, slip 
shift or maintain. <A dnill 
designed for heavy duty, 
rapid production in manu- 
facturing. Every bearing 
is self-oiled. Eight red 
speeds and ten geared feeds 
are under instant control of 


operator from front of ma- 830 Chestnut St., Rockford, IIL, U.S.A. 


chine. Safety collar pro- 

s Agents for Great Britain: C. W. Burton 
tects absolutely from over = GSftiths & Co, London, E. G. France: 
load. R. 8. Stokvis & Fils, Paris. Japan: Roku- 

Roku Shoten, Tokio. Canada: Canadian 
This drill will drive a 1}-in. Fairbanks-Morse Co., Ltd., Winnipeg, 
twist drill at the rate of 23 Toronto and Montreal. Germany and 
: : ° ° Austria: E. Sonnenthal, Jr., Berlin, C.2., 
in. per minute in cast Iron. Cologne, a.Rh., Dortmund and Vienna. 
You will be interested in Spain: Sociedad General de Represen- 
bulletin. Write. taclones, Madrid. 
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BARNES DRILL COMPANY 


Incorporated 1967 


caapansQusEusoucnerensancaneasvaognoceonsseocenssuoveresneuseoueasenenucnoeesnsuascaeanensenseuueruenpecunerrutaenessrantceantenseacencasernseantvUveeueeuLOTvesensTeavacererenrcetsnonsonectstareasenensiatiscuenencsceesoszeereart 


tc 


DUUUEAU EEE EEGUOSUERE TEAST EEAU EERO EOEAEEOE DEA UEEA TERE DDE EE EDR E EEE 


$2.50 
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For Unfailing Accuracy 


No more _prection! Test Indicator than the Ideal can be bought for 


money. oes all that the highest priced instruments can do, in 
locating the smallest inaccuracies. 


Why pay 8 or 10 dollars? The Ideal Test Indicator—at $2.50— 
will be sent on receipt of price, and we'll refund your money 
within 30 days — if you are not satisfied. Write us about it. 


Dealers are invited to write for terms. 


JOHNSON & MILLER, 42 Murray St., N. Y. 
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Counting is the Cheapest Way 
of Getting Accurate Records 


FS here are no more durable or efficient counters 
1an 


“STERLING COUNTERS” 


Full particulars and Bulletin No. 6 on request. 
New Haven TrolleySupply Co., New Haven, Conn. 
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are the only multiple drills that per- 
mit the drilling of large and small 
holes’ simultaneously at correct 
speeds. Send us blue prints for 
production estimates, 


NATIONAL AUTOMATIC TOOL CO. 
a a oe i pamenine aaa ee d 
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A] Bigger Output 


Henry & 
Wright 


Ball Bearing 
Drilling 
Machine 


The largest output 
per spindle on all 
sensitive drilling work 
up to # in. indiameter 
is assured with these 
improved, ‘“‘easy to 
operate” ball bearing 
drilling machines. 


Write for latest catalog 
and free combination 
speed and feed chart. 


No. 3 Class K, 8-in. overhang 


The Henry & Wright Mfg. Co. 


760 Windsor Street - Hartford, Conn. 


DOMESTIC AGENTS—HiIIll. Clarke & Co., New York, Boston, Chicago 
W. E. Shipley ae whinery Co., The Bourse, Philadelphia. Chas. A. Strelinger 
Co., Detroit, Mich. Cc olcord-Wright Machinery Co., St. Louls, Mo. Brown 
& Zortman Mac hinery Co., Pittsburgh. Coghlin Mac — Ty & pss mbt 0., 
Toledo, O. Brandes ‘Machinery Co. Cleveland, O. Carey Machinery & 
Supply Co., Baltimore, Md. ae 

FORE IG N AGENTS—WIIh. Sonnesson & Co., Malmo, Sweden, Norway, 
Copenhagen City and Freeport. G. Koeppen & ¢ Moscow, Russia. Ing 
Ercole Vaghi, Milan, Italy. Bev ae a I oes rier Pro pty, Ltd., Melbourne, 
Australia. The Allied Machine of Am eric a, Paris, Turin, Zurich, 
Petrograd 
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Every Control Lever 


Within Easy Reach 


Qi ree ge ea ne ge en age eee eee eae 


More 


ically 


Write for Our 


Taylor & Fenn 
New Catalog Company 
Today Hartford, Conn, 
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No walking around—no stretching—no 
need to grope around at a critical moment. 
The centralized control of Mueller Radial 
Drills ends all the difficulties formerly 
encountered by the operator. 


On a Mueller every control lever is handy 
and within easy reach of the operator's 
hands. He can start and stop the spindle, 
obtain any one of 12 speeds or 8 feeds, 
and adjust the spindle within 0.001 in. in 
any direction without shifting from his 
initial position. 


A Mueller is as powerful, as accurate and 
as fast as it is convenient. 


Our new catalog which contains interest- 
ing and valuable information for users of 
radial drills will be ent on request. Do 
you want it? 


The Mueller Machine Tool Co. 


Radial Drills and Lathes 
Cincinnati - . Ohio 


ee 


Type C 
Mfrs. 
Drilling 
Machines 


The 


} 
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Take the Head— 


It is easily and quickly moved by a ball bearing 
spiral gear on the 


FOSDICK Heavy Duty Radial 


One lever in front operates double back gear (3 speeds) 
which, together with the 6 speeds obtained in the speed 
box, give correct speeds for all drills from }-in. carbon to 
3-in. high speed. 

There are lower speeds for boring, reaming, and heavy tap- 
ping; tapping reverse fric- 
tions are mounted on a sleeve; 
no grit—mechanism runs in 
oil; all adjustment for wear 
is made from the outside. 


Catalog? 


The Fosdick Machine 
Tool Co. 


Agents 
Coleord-Wright Ma- 


chinery £cupply Co., 
St. Louis, ecles & 
Fran: 


Yee . Kin- 
sey Co., Cincinnat!, IndJanapolis. J. 
Supply Co., leveland. Peunlisular Machinery Co., Detroit. H. 
Mach Y Machinery Co., Philadelphia. 


, Turin, Zurich. Wynmalen & Hausmann, Rotterdam. Rylander é& 


Asplund, Wilo. Sonesson i Russian M 
peer Co., Petrograd. Roku-Roku Shoten, Tokyo. R. 8. utton & 
.. Sydney. 


AQUUAAOGANEAUNASSSOUALEEONUENOAEGEDONOOONQOGEOOLAUOOOEUEODNODCUODONQEDEGORGAnAeuODCUCOOnALEODUGLUGONGLOVENSONNqSEANUROEOUOECUUOEREAOUOEDAUGOREAOGEAOACUOUGOGEDEUGEEANeAUdAASDEEIUGCANIORNGQOGESNNULORGDOCAVGLAoNURONeCaUaNgOOnAeSCtCH 


SUAULAGUASHONUORAAADSDODIDEGGNEDTSOQURECSRODSOSROAGUOOSUSOQQUASGSDGENORUGESOULDUDGCUPESUDCQDEGOOOEROOQDOLORNGAOOSODEELOSROGUENGSUOOROGAOADORDESUUCUOOUCROONOOUUREDAGOORUOLONOREOSOOONOANOONGROROONURAGORALAQUDALACACREONECUEbNEuaNDS: 


SOOGENARIDULSODESHOUAGROAROONSOROROLOSECAOCOSORAUAAINGGNROTCORUCETOCONCANIRGGERORANCTOCSORGLOOROCSUECEDEC ODN OSRORDACORASSOGNNLONOIRADEOORECRORTOSORAUCACSeeReaNatSOERS 


MAXIMUM — EFFICIENCY 


obtained by using this new 


HIGH SPEED DRILLING MACHINE 


Equipped with Annular Ball Bearings throughout 
Can be run continuously at 


10,000 R.P.M. 


Drives high-speed 
drills to capacity of 
steel. 

Gives long service 
under severest con- 
ditions of modern 
practice. 

Capacity of chuck, 
a Grill. 

Bulletin 502 contains 


complete details and 
specifications. 


Send for 


at now. 


BUILT BY 
Leland - Gifford Co., MasstsE* 
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Let Hoefer Heads 
Drill Your 
Multiple Holes— 


they will drill a 
whole group of 
holes in the time it 
is now taking you to 
drill one. No need 
to change your pres- 
ent equipment. 
Send us your layouts 
and write for cata- 
log. 


rer Mré. 


Freeport, Ill., U. S. A. 
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Soft Metal Hammers and Vise Jaws 


can be poured by a boy with 
our combination mould and 
ee ladie. A great money getter. 
; Particulars and 
prices on request. 
Charles H. Field 
Providence, R.L. 
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Multiple Drillers vs. Single Drillers 


Save time, money and space by using “HOLE HOGS.” 
Increase your output and decrease your costs. Put your 
drilling problems up to us. We can help you. 


MOLINE TOOL COMPANY, Moline, IIL 


SOULUANADUQUDDGRAOEEDOOLAGOEUCEUEOOAGNDAaCoaGeRERE 
SUERURRUADORORENAROLOURAOCREDORDOSDRROCHONECORNEES: 
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THE CARLTON MACHINE TOOL COMPANY : 
Has succeeded 


The Wm. E. Gang Co. of Cincinnati, O. 
And will continue making their 


RADIAL DRILLS, sizes 21, 3, 31 and 4 ft. 
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Drill Two Holes for the Cost of One 
You can do it with a Nelson two-spindle adjustable drill head. 
Let us send you complete information. 


Nelson-Blanck Mfg. Co., Clay and Dubois St. Detroit, Mich. 


European Office: Coronation House, 4 Ltoyds Ave., London, E. C. 
Gaston Marbaix, Factory Agent. 
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For description of this 
machine see 
American Ma- 
chinist, May 18th. 


See also our ads. in 
these columns 
under June 8, 15 
and 22nd. 


blowers as delivered by the manufacturers, supposedly balanced by ‘older 

methods.’’ The blowers would not stay on motor shafts, or would shear 
them right off. The vibrations caused by such “practically” balanced blowers © 
were tremendous. Our machine stopped all this, but consider the unusual part 
of it: the user has to do his own balancing, because the manufacturer cannot. 


To GREAT RAILROAD for whom we built this machine could not use the 


Incidentally these fans are being balanced at only 450r.p.m. while their running: 
speed varies from 800 to 1,300 r.p.m. This clearly shows that it is not always 
necessary to balance at the operating speed, provided that the balance is REAL, 
not SUPPOSED. - 


In balancing small objects it is best to operate at high speeds, so as to bring 
out the trifling amount of unbalance, which under low speeds may not be notice- 
able. But large, heavy objects can be balanced at much lower speeds than one 
may think necessary. 


A few words about critical speeds: our advice (so far as balance is concerned) is 
merely to forget it. We are perfectly aware of the brilliant work done by the 
English and German mathematicians in connection with the delicate subject of 
critical speeds. But this is a highly theoretical subject, with which we are not 
concerned in the least in discussing balance. 


The absurd part of it is that any ignorant laborer, operating the silly ‘‘floating 
bearing’’ machine will tell you all about the change of the high side at, and due to, 
what he has been told is the CRITICAL speed. We earnestly caution our readers 
against so idiotic a notion; that is not the critical speed at all; it has nothing 
critical about it and has something to do with the characteristics of the ‘‘floating 
bearing’ machine itself. As soon as the latter is thrown into the scrap pile, where 
it belongs, this critical speed will disappear. 


It is high time for practical men to revise their notions as to balance. We are 
trying to share with the readers of the American Machinist what little we know 
on the subject: it is all common sense and works out exceedingly well. Watch 
these columns! 


Dynamic Balancing Machine Co. 


PHILADELPHIA 


122 


UNIVERSAL 


(HORIZONTAL) 


BORING MACHINE 


Says one of our customers: ‘The 
Universal (Horizontal) Boring Ma- 
chine is the foundation of our busi- 
ness, The accuracy of our own ma- 
chines is insured by the accuracy of 
the Universal.” 


‘“‘Where Quality Counts, We Win’’ 


Universal Boring Machine Co. 
HUDSON, MASS., U.S. A. 
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LATHE CENTER GRINDER 


Will grind lathe centers mechanically with scientific accuracy in fraction of 
time required with other methods. 
Builders of “Ideal” pat’d. Portable 
Electric Tools, Grinders, Drills, Saws, 
Screw Drivers, Nut Bolt and Lag 
Screw Setters. A 


Ly 


ets 
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Send for 
Booklet *‘A* 


rg 
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“a : 
The Neil & Smith Electric Tool Co., Cincinnatl, O., U.S. A. 
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Emerson Electric Motors 
1 hp. and Smaller 


For all Currents: 
Special types built for 
special needs of manu- 
facturers. 


Competent engineering 
advice free. 


The Emerson Electric Mfg. Co. 
2032 Washington Ave., St. Louis, Mo. 
50 Church St, New York City 
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Z C & C RELI ABILITY = = Use Electric Fans and Cool Your Shop E 
Z , = = and Increase the Efficiency of Your Men. : 
z = 2 8-in. Universal A.C. and D.C. Fans $5.50 = 
: DRIVE = = Three of the 8-in. size will run for the «= \“t 4A: 
= sa &S Motors excel for pairect connection = current of a single 16-c.p. lamp. \ = 
= thine too ecause by carefu = = ° e e =< 
= d h = = = ~ = 
: design and ¢ he use of dnterpoles, close regula: EE F idelity Electric Co., Lancaster 9 P a. === bE 
E over hd ones ue and any speed varla- = Sinneascceasnecesvasceacenveueocennenconsevaecuesanraguctessvienscecssuesesvasccensennsncoeneenssucazcognaconaacenscddocecasosasucseuangtevsncenssasgquenaieasctenere 
: con your: ext Srive put Your Proposition 5 vtec prt arte cE I Lg 
E meantime, write for Bulletin A 1001. = = SENT ON TRIAI = 
= - ~ 3 = We make a complete line of Portable Flec- = 
= ELI ABI LI TY = (cic Drtiis and Grinders for all purposes. = 
= f = = specially built to withstand hard usage. = 
z C ra = : ee os Alternating Current. = 
= & ELECTRIC & MFG.CO. = 5 nd or breast Drills. 12 sizes. tin.toziin. = 
: GARWOOD. N.J. meats, 3 : fap. prriver alee fitted with sas ear oa? E 
: aaa Branches in all Principal Cities. 7 = = Cincinnati Electrical Tool Co. = 
g New ork Chicago Boston Philadelphia 135 =: New York Office: 50 Church St. = 
UUFEMATRUaAsanbeoucennsnucconcanaacaacsgeasyocscunesscactacanctcenssvscssususssavengnetucenscsucccusnseconagnsccsensensuenecaboseenansuscseanccatossnssucennsassoore — Ghet04eeevaneseasoveeruvoevssccucvseneconeasesracnsvrgesevtenvesestd cssstvaueassseosscesvecocasusceovecccucensuovnanccensvacanresuavsvvscanevacvanveauecnssasseds 
SUVA AAA eee soeooe stone nenaasen apes ggennveeneatneseccesosnneceunseneseenionenseucaeanoscencassnaaasssvevssounaeecugsnsasevacunstacenensvestonvasesevusstageecoasacnenenceasenti 
q ‘2 § UNIVERSAL HIGH POWER Portable Electric = 
4B RELIANCE ADJUSTABLE SPEED MOTOR I Bees enn ona serie 
= = = Operate on = 
= r = — both Ac, Send for one. = 
= : 1) Runs at any speed over any range up to 1 to 10. = = and D.C, THE = 
= No electric controller used. See ad last issue. = = TA R E 
= “ae : : = 5 — 
= Wee Reliance Electric & Engineering Co. =e £ N D A 5 
2 XS i: 1044 Lvachoee Read, Cleveland, Oble’ = ELECTRIC TOOL CO. = 
= E : Cincinnati, Ohio E 
STUNENONGHONTENNNUueuQqouueeeeesvococcuocensoggocooereseesvsvooueeegggasccoeesesscossuneeresvdaveceeeesescecucesgeveevoocceneeeeqnagvenneveevuuneeemmngntiin Ucn inact inauisibdiebiitaekcesecce Cetin tee cee a 
rm {One EEARAAASSA GAS ASAAaeegeggsaaasvgeaeccasoecaoeenooveoaaeegacacnennaoeeaesosecegnautassuneeseestusnvaosngsesnaveaeergenesunntoggzstituuunynitm 
= ° [ Es 
Portable Electric Tools : 
- Most Complete Line of Tool Post Grinders, Angle Plate i 
: and Internal Grinders, Bench and Pedestal Grinders, Z 
: Hand and Breast Drills, Radial and Heavy Duty Drills. A 
E Write for Catalog F. = 
: THE HISEY-WOLF MACHINE CO., Cincinnati, Ohio F 
E New York Office, 50 Church St. a 
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We can give you 


what you most need in your 
motors—dependability, continuity 
of service. Those words spell effi- 
ciency. It is not only the current 
the motor consumes per horsepower 
delivered, it is the total cost of motor 
service one year, five years, or ten 
years from today. 


When you buy a 


motor you have invested your money 
in a reliable piece of apparatus that is 
built to give years of service, even 


Send for new bulletins 1109 and 1119 on the oe 
under adverse conditions. 


subjects of single-phase and polyphase motors. 
WadtnerEletricManufadurméG@m 
parry, 


Saint Louis, Missouri 
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z 

: E 
Willey—_; 
Means electrically #£ 
driven — and itmeans & 
correctly built elec- & 
trically and mechan- 3 
ically. i 
You can’t go wrong : 
on Willey Tools— 
send for catalog to- =: 
2 

Z 


Send along that motor order— 


Our ample stock permits of ample delivery of 


day. 


JAMES CLARK, JR. 
ELECTRIC CO., Inc. 


521 W. Main Street 


Electric Motors 


D. C. MOTORS } hp. to 15 hp. Polyphase 
a. c. Motors, } hp. to 50 hp. Single-phase 
commutator type motors from } hp. to 7} hp. 


Standard sizes and ratings always in stock ready for imme- 


Louisville, Ky. 


aPOSAeasa rec eneeaenecnenccacarescere 


| CHICAGO, 33 No. Jefferson St. diate shipment. Special orders built and delivered in two 
Patented PITTSBURGH, PA., 1308 First weeks. ush orders get our special attention. Let us 
Nat'l Bank Bldg. quote you. 
MOReLUudueneonsanenennsensonenssnceneaenoseatnscensgageucetenseasousdesseucssenvsuondenseasuegtsdsscnscavcsuuseerenduagenvocsusnenregssocononocusnsassesiven P 
fgvvrarecrrrnarnnsensrneuveeecavetevneeneenevernetsoneuseeesenceneeneeneneevasuecnvcnegvcneaveceeeevero tonne The Mechanical Appliance Co. 
Milwaukee - - - Wis. 
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Westinghouse Motors 
Jor Driving Machine Tools 


of every type and size, 
tn every kind of service, 
from every commercial 
Ric electric circurl 


Established 1901 


ly 


We eee 
! 


ELEC 


LAE A | 


OUSMMYUATALUUC TURAL ATHLON TATE SH 


Westinghouse Electric & Mfg. Co. 


= East Pittsburgh.Pa. Sales Offices in 45 American Gties ; 
OMNARSNAM N84 a RC 
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Rapid Finishing of Blanking Dies 


The finishing of practically any contour 
surface, with a single cutter, isdone on the 


ANDERSON 
Die Forming Machine 


That is one reason for its speed and 
convenience on work of this charac- 
ter. It is much more rapid than 
the ordinary reciprocating filing 
machine. 


Ask us to send our demonstrator to 
show you this machine in operation. We'll be glad to send him anywhere 
in husetts, Rhode Island, Connecticut, New York and New Jersev. 


ANDERSON DIE MACHINE COMPANY 


BRIDGEPORT - - CONNECTICUT 
HOMPRAnonnadensaavsntstrceceascenacaessuncsseeeseonscventeanvUsevDUsHtAGUetsssvaesCOGOUCeass00QDECQBUCOOTUORRODEDUUtSQdCUNGeoOVOcOraCeEOOoosTOrTanosrTotansty 
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Consider the table 


It’s 17x18 in. and square supported 
on ayoke witha tiltof 7 degrees, 
4 ways. 


Rearwin 
Die Filing Machines 


are designed and built to prevent waste 
motion. 


Convenience stands out all over the ma- 
chine, from the tip of the support that holds 
the light, down to the foot belt shipper. 


Each attachment is where you want it. 


Our circular offers a complete description. 
Had one? 4 as 


W. D. Rearwin 


342 Mill St., N.S.,Grand Rapids, Mich. 
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THERE IS NO DOUBT 


About the Oliver Sawing, Fil- 
ing and Lapping Machine 
producing Dies, Templets and 
Snap Gages faster than any 
other method. 


It is a powerful well designed 
machine that saws out the super- 
fluous metal and finishes by filing 
and lapping in a fraction of the 
time usually necessary. 


AUQUUROCEAOUSHOUUOREUSOSEORSORAUSESERROUTAONETOEAUSOROEEUSNIOCSEE 


Learn more about this use- 
ful and valuable machine. 
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Almorth Practical 


Drawing Table 
$9.50 


Guaranteed 


Any 
Board 
Fits It 


One Hand adjusts to any 
angle. Thoroly rigid: very 
simple. Two foot rests: 
plenty lee room. Price for 
castings, hinces,cabinet brack- 
ets and draw to complete 
rest of table, $9.50. Every- 
thing except ‘board and cabi- 
net, $13.25. Complete, with 
best. white pine board, 30 in 
x 42 in, $17. If 3-drawer 
cabinet Is wanted, add 88. 
Order while prices are low. 
Send for folder, 


G. A. ALMORTH 


966 Grand Ave., New Haven,Cona. 


PALETUD SEAT ECCSE TUE P EERE CETTE eee 
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In a “UNION” there is Safe Keeping 


Assures 8. safe place for every tool-—safe 
from bangs—saie from knocks—safe 
from moisture. 


UNION, 
TOOL CHEST 


constructed of selected 


Style 
G 


lain or quartered oak— 
nely finished. A variety 
of sizes. Guaranteed to 
mert your entire satis- 
faction—or money hack, 


Write for our catalog 
and prices. 


If we have no dealer B 
near u, get our spe- 
cial offer. 


UNION TOOL CHEST WORKS 


18 Railroad St. Rochester, N. Y. 


6 other 
styles 
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TOOL CASES «Machinists 


and Tooimakers 
You need one of the many styles shown in our 
free catalog. They are the best bullt and 
most practical on the market and it’s the up-to- 
date way to keep tcols In good ccndition and or- 
derly arranged. We shin direct to you and 
guarantee satisfaction. Send for the catalog 
now. Mfrs. of Mechanics’ High-Grade 
Tool Cases. 


on 25-31 Columbia St. - 
Of. Dayton, Ohio 
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PUP 


This. Ferrule Prevents Spat geg eo RRNA Ho 


The heavy pressed steel fer- 
tule of the “Doctor” File 
Handle has an inwardly re- 
turned, curved, sharp-edged 
lip which firmly locks the 
wooden portion within the 
enlarged end of ferrule when 
driven into place. 


AGEEATSDEXOUUEOEXUEEEAETOOGUELOQOUTON LEE 


The Oliver Instrument Co.,  Bersisits: | | Baateuimteacrsn ea ea arf 
araddenvdcueavecrascucenscanrresncenrvpeasccasceeeaverersssetuceauentenarsatcesvesaueeaucesanenssuesnsceanveneuavescvavvvansccasocessntauesnecoteensesceasesat FlammeenmnnniiinanctNnGan tina 
:» BLUEPRINTS" 2 ATTN RNR RNG 
: RINTS : E 
CoE. : : Motors, Generators, Etc. : 
5 Continuous Electric. Sells at half the price. 2 = ad E 
ES Uses half the current of others. P 2: B | T L : 
a aed up to 48” in width and of unlimiten z 2 ul t Oo ast : 
= ength. = Z = 
L. WICKES BROS., Saginaw, Mich, i : Crocker-Wheeler Co. | 
UvevveevvesArrisuansonscovucocarevnesccascsoncavascsscoconcarssesouseseacsestocsuscevestassczsssuoerasssnccocsasoasoccanssovcasseeesgyocanvinenessneaieg SHuUAAHANAEHAMTARNNNNAOUAMNEMHHAHAAIUONKHNAANRANMOHNMMNMNENMAMBEMNNNNEEE 
AAT eR THUAN NUpEUULENRUULURULLE 
Expensive Equipment Is Not Always Necessary 
Take U. S. Electric Tools to the work and save four-fifths of the time 
usually required on each job. Every kind of portable drill, grinder 
3 and buffer ready for prompt delivery. Write for Catalog. 
Z The United States Electrical Tool C i i 
: o., Cincinnati, Ohio 
3 Chicago Opler SAB W Warns ton Blvd, Bett Ofc 
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2 Pearl St. , 
St. Louis Ofice; 612 Victoria Bidg —_ fe = 
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Want a Ratchet 
for Hard Work? 


Here’s a heavy duty rat- 
chet—the Billings’ Model 
A.H.H. that is well adapted 
to the heavier class of work, 
that can be used for drill- 
ing nickel steel rails, etc. 


eH 
$s90IhIg 
i : 


bo, : 
SO} 4a2Ueds 3 33 


— ae 
Oy 
Vv 


oy pad 


tone 


It’s double action (reversi- 
ble), has large bearing sur- 
faces, and can be adjusted 
to take up wear. 


Write for our catalog 
of Machinists’ Tools. 


Billings & Spencer Co. 
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Hartford, Conn. 
ay y ee 
ED ES 

Patented 


Try This On Your Lathe 


Be permanently protected from accidents caused by clothes 
catching on the set screw of your lathe dog. The 


ANTI-ACCIDENT 
Crucible Steel Lathe Dog 


has a widening frame that is carried completely over the 
set screw making accidents of the above nature impossible. 


Try one on your lathe. You'll use no 
others. Made in all styles and sizes. 


Write for complete details and prices. 


West Steel Casting Co. 
Cleveland Ohio, U. S. A. 
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ACHINIS T—Section 


HOW 
MANY 
LEGS 
HAS 
A 
BENCH 
? 


“Depends upon its length,’”’ you say? 

Quite true—double the length, twice the number. 

But for a given length of bench, the number of lega required de- 
pends upon the kind of leg used. It will readily be seen, therefore, 
that the price per leg is not the important factor in the cost of bench 
construction. 

The patented eoneee feature (permitting wider spacing) and econ- 
omy in lumber and labor resulting from their use account for the 
widespread adoption of 


“NEW BRITAIN” 
PRESSED STEEL 
BENCH LEGS 


To build 96 ft. of rigid bench, using old-style legs, requires 17 leg: 
(6 ft. apart); with “New Britain" construction but 13 legs (8 ft. 
apart) are necessary—a saving of 25% in legs. 

In addition you get a bench which is wholly self-supported and, 
being sectional and fastened to floor only, can be quickly moved 
without injury. 


Why not standardize your bench construction? 
Bulletin No. 1,200 tella how. It means money 
in your pocket—and better benches too! 


The New Britain Machine Co. 
Shop Furniture Originators 
20 Chestnut St., New Britain, Conn. 
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Here’s a Good Wrench 


Sturdy, long lived, tough under hardest 


usage. It’s made of analyzed steel by ex- 
perienced men under perfect shop conditions. 
It’s the best wrench you can buy because it’s 
a product of 


(PS) Drop Forgings 


@ forgings make good in wrenches—and 
they make good in every other forging wheth- 
er it be a trinket or an engine part. 


We have a booklet that tells about €> drop 
forgings and € wrenches. 


Let us quote. 


Page-Storms Drop Forge Co. - 


Chicopee, Massachusetts 
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Government Storehouses at Balboa, Canal Zone 


Make Inventory 
Easy 


OES your present stockroom equipment 

D enable you to easily and quickly take 
inventory of materials on hand? It should 
because the proper storing and handling of 
your materials is just as important as the 
care of your office records. 
Concerns like The Packard Motor Car Co., 
Pennsylvania Railway Co., Marshall Field 
& Co., The Goodyear Tire & Rubber Co., 
The Borden Co., The Duff Mfg. Co., and 
hundreds of others, find inventory taking an 
easy matter, because their stockrooms are 
equipped with 


Berger’s Steel Bins 
and Shelving 


This equipment furnishes ample and conve- 
nient storage space for all varieties and sizes of 
supplies, so that inventory can be made ac- 
curately and quickly at any time. 


Berger’s Sectional Steel Bins and Shelving are 
strongly constructed on the unit principle, so 
they can be taken down and rearranged at 
any time to meet changing conditions. 

They afford 25% more storage capacity than 
wood, will hold exceptionally heavy loads, and 
are practically indestructible. They are a 
safeguard against fire, and cannot warp, split 
or rot. 

Reasonable in cost, this equipment represents 
an investment on which there is virtually no 
depreciation. 


Consider what this equipment would 

mean in your plant. Then write for 

full particulars and copy of Catalog 
A; 


The Berger Manufacturing Co. 
Canton, Ohio 


BRANCHES: 
Boston New York . Philadelphia Chicago 
St. Louts Minneapolis San Francisco . 


Export Dept.: Berger Bldg., New York City, U. S. A. 
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Cochrane-Bly Company 


ROCHESTER, N. Y., U. S. A. 


Manufacturers of 


Metal Sawing Machines (Five Sizes) 
Automatic Saw Sharpeners (Two Sizes) 
Die Filing Machines (Two Sizes) 
Universal Die Shaper 
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- High Speed Metal 
3) Catting-Off 
Machinery 


Powerful, Automatic 
Cold Metal Sawing 
Machines for cutting 


8”. Automatic Metal 
Cutting-Off Saw 
Equipped with Motor 


bar stock 0” to 10” 


Four Sizes 
Also Saw nad: Cutter Sharpeners 


Details in Catalog No. 4. 


Nutter & Barnes Co. 
Hinsdale, N. H. 


13 So. Clinton St., - Chicago | 
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HIGLEY 


Catalog will be sent on application to 


Vandyck Churchill Company 
93 Liberty Street, New York 
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HACK *“*STERLING’”’ Saws 


- 


- 


“ 


NERUONODEUSGISQUSGRESOLON(CAAEROSNIEUCARERESUREsONs 


Diamond Saw & Stamping Works, Buffalo, N. Y. 


UOOUUUUEUODRATLEDGUGGSLAGANANUAOURUEDEREDEREROLAATOUANOOEODUSOUTEEOOSEUGOOEAOBEDTOBGURSEEEESTOLCAUDEOBODAEOOOREDSEDNGUOGUGOUOENUDOCUOGUOOOUDENOONDOOUCSSORONSESO 


=! 
a 


Sample sent on request. 
The HENRY G. THOMPSON & SON CO.. NEW HAVEN, CONN. 
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This is the Real Test of 
Heavy Metal Cutting 
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If You Want to Do Accurate 
Metal Cutting Use a 
Kwik Kut 


You'll get accuracy plus lowest cost of production. The 
photograph shows a section of rail cut with the Atkins Kwik 
Kut Hack Saw Machine. It is 3/64” thick and does not vary 
1/64” anywhere. 

Let us show you why and how the Kwik Kut Hack Saw 
Machine doubles the life of blades, and quickens production. 


Write for bulletin IA today. 


E. C, Atkins & Company, Inc. 


The Suver Steel Saw People 
Home Office and Factory, Indianapolis, Ind. 
Canadian Pactory, Hamilton. Ont 
Branches carrymg complete stock in the following cues Address EC Atinas & Ca 
o 


Athos 
Chicago 
i 


A high-speed “‘Racine’’ Metal Cutting Machine was selected to cut this 
Meteorite (which fell near Gibeon, German Southwest Africa) ito slices 
¢ in. in thickness. Only 1/32-in. variation was allowed yet this 15x15-In. 
Blab of nickel tron was completely and accurately sliced in 10 hours—6 
Umes faster than any other manufacturer could do the same work. 

For rapid, accurate and economical metal cutting choose a Racine with 
its patented device that clears the blade on the non-cutting stroke, tre- 
mendously increasing tts output and endurance, 

We will send you a Racine on any trial basis you consider fair. Make it 
Prove its worth in your own plant before you spend more than postage. 


Manufactured by 


RACINE TOOL & MACHINE COMPANY 


1400 Jones Avenue - - - ~- RACINE, WISCONSIN, U. S. A. 
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Are You Behind On Cutting Your Steel? 


Then read these two paragraphs from a customer's letter. Could anyone expect 
to hear so favorably from a customer after waiting eight weeks for delivery on ma- 


> Wee (Mil chine? It was real production and satisfaction that prompted them to write 
a o > Jia %, this letter: 
~ “On arrival of this macnine we were so far behind on cutting that we thought 


RCULAR MILLING 
SEMI —HIGH 
HIGH SPEED STEEL 


£ 
cs a ae 


waited delivery on this tool, even if we were put to considerable inconvenience, 

as a lot of our work had to be sent out to be cut. 

We must say that this tool is certainly a great time saver 11 actual time saved in 

goerating me machiue, We figure the operator's time saved alone will soon pay 
t tool.” . 

Several other interesting facts in this letter. Would you like a copy together 

with other descriptive matter? 
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FOR ALL MAKES OF MACHINES 
_ FOR ALL CLASSES OF WORK _ 
|. 10 TO 30 INCHES 
‘we IN DIAMETER 


~~ 


Tet us quote on your requirements of Cir- 
cular and Slitting Saws for Metal Cutting. Tell 
us what you wish to accomplish, maker of 


oduction. 
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t means increase in pr. 


d construction 


Compare this with your cutting time. 


machine and give any information of value in e 
determining what will best meet your needs. s 
Now isthetime. Weare prepared to serve you. 'g 

2 


PEERLESS MACHINE CO., 1615 Racine St., Racine, Wis. 
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This machine cuts off 2}-in. round Manganese bronze in 12 


Quality Saw & Tool Works 


Springfield - Mass. 
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Always Dependable 


Regardless of the vary- 
ing character of your hack 
saw operations, you can 
positively depend upon its 
accuracy and large capac- 


ity. 


The Marvel No.4 
High Speed Saw 


excels in cutting gS quality and durability un- 
der hard service. rite now for catalog. 


3 

3 

| 

: 

Fy 

i 

| 

3 

‘ Armstrong-Blum Mfg. Co. 

‘ 347 N. Francisco Ave. = Chicago, III. 
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The Table on the Bickford— 


is very heavy and driven by means of an internal or 
annular gear nearly its full diameter. This insures a 
steady and powerful motion free from lifting or chatter- 
ing tendencies. 


The catalog tells about 
the other parts—send for 
a copy now. 


BICKFORD Vertical 
Boring and Turning 
Mill 


H. Bickford & 


Co. 
Lakeport, N. H. 


PTT CCL 


PTTL CC 


TMi 
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KELLY SHAPERS 


Have the advantage of being the sole machine tool product of an 

pretation, of specialists a —- set te salt unusual 
curacy and are easy to operate ree sizes single geared, f 

back geared. Write for a Catalog. eee ourners 


THE R.A. KELLY COMPANY, omy tor 2s sears 
P. O. BOX 488 XENIA, OHIO, U. S. A. 


Makers of Shapers 
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Railroad Shop Equipment 


Special Railroad Draw-Cut Shapers furnished 
with full equipment and attachments for machining 
Locomotive Axle Boxes. 36-inch Stroke. Trav- 
eling Head Draw-Cut Cylinder Pianers with full 
equipment. Write for Bulletins. 
Morton Mfg Co., Muskegon Heights, Mich., U.S. A. 
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For all Tool Room Shaping 


Simple, light machine for 
both horizontal and vertical 
shaping. Consists of ver- 
tical attachment applied to 
our regular 7-in. Crank Shap- 
er. 


Vertical guide pivots on stud 
so that ram can be set at 
any angle from 0 to 10 de- 
grees. Irregular 
pieces and dies 
cut and relieved 
withoutchangingthesetting. | 


RHODES 
SHAPER 


An ideal machine capable 
of doing all your tool room 
shaping. Minimum power 
consumer. Takes up little 
floor space. 

We can make quick deliver- 
ies on this machine. 
Catalog No. 25 gives de- 
tails. Write for one. 


The Rhodes Manufacturing Co. 


HARTFORD NN. § 
z 
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PLANERS 


Send for Bulletins 


3 
a 
; Woodward & Powell Planer Co. 
; WORCESTER, MASS. 


a aaa aie 
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Van Reitschoten & Houwens, Rotterdam. 


au 

= 

z 

= 

§ Frer Gleanser Perreaud 
= & Thomine. Paris. Stussi & Zwiefel. Milan. 
FT] 

# 

= 

= 
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= 

= 


Smith & Millis = 

Company, : 

Cincinnati, Ohlo, = 

U.S. A. F 

Foreign Agents—C. W. Burton, Griffiths & Co, London. G & F._ Limbourg E 
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‘“CLEVELAND”’? Open Side Planers 


Any size from 30” to 72”, any length. 
Write for the descriptive matter. 


See first issue of each month for illustrations. 


Cleveland Planer Works Cleveland, Ohio 
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“OHIO” PLANERS 


PLANERS 22x22 In. to 42x42 In. SHAPERS 14 to 28 In. 
THE OHIO MACHINE TOOL €0., Leighton St., Kenton, Ohio, U. S. A. 
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Any Shape in Sheet Metal 
Cut at High Speed 


A cutting speed of from 20 to 60 in. a minute in sheet metal 
of any gauge up to and inclusive of %.-in. in thickness is 
easily maintained by | 


GRAY’S 


Sheet Metal Cutter No. 1 


Patented 


(Not a Rotary Shear) 


End View of Machine showing cutter and feed ruils. 


This machine is especially adapted for cutting out intricate 
shapes, impossible with any other device. No shape is impossible _—— 


which is within scope of throat of machine. | ——_ jee ZL : | 
Admirably adapted for vour experimental department, and for /. 5 [ze are ©\ iz 
special machinery building. For such work as Templets, Gear fee | if > a gl =A 
Covers and Engine Liners, it is indispensable. In use in leading \ sy \2a(Se=/é- ? 
shops of the country. Write for detailed information. | NG epee oS 4 | 

| OE 


Illustration showing remark- 
ennessee able range of work done. 


W. J. Savage Company, Inc. 


Knoxville 


® 
Hauscannerscesesanseabessvencca aacencueasens sacansgnsconseacsanensesesnnse acon cn ues owgnseunvesssssvensgenitsenen sONCQMGUGSQNS0040000001050¢00R500060000005LAEONL4SQN0RS04E000001 2044001 2448Rs406a¢8at8 


Macedosusuecennscenantcerentoeduetcccncntseannassteansan easacguscsngcanasscovacsnucannctatsvusensasssaguavececnca atescnatasecevaareavsnveatsdnatssuannesysoensoesrevecenatsoerassueedsscugneaeseanccaceaereceevesgssngescsuaneruet 


Bese ne oestrone OT HO TN ROU TO RTE TIOMNR I imNOROON nN mnreENeememal 


To Get 
Production 


out of a hand miller 
you must have a heavy, 
stiff tool like a 


STEPTOE 


that can be crowded 
and still produce ac- 
curate work. You can 
John run a Steptoe spindle 
at a high speed because 
the bronze boxes are of 


Steptoe 
Comp any high-grade material. 


increased 
North Side, That means in 
Cincinnati, Ohio production. 


Ring Oilers 


in Steptoe shapers keep 
the bearings cool and 
insure a long life. We 
can show you improve- 
ments that mean quick 
adjustment with in- 
creased. production. 
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A good look at the Colburn leaves only the 
impression in your mind of stiffness, strength, 
rigidity and ease of operation. 

Ask any of our customers if such an impres- 
sion isn’t correct. 30 to 72 in. sizes. 


Get our literature. 


(O_BuRN MacuineE Toor (.. 
Franxum, PA. 
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Efficient and Economical 
operation is guaranteed 
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Small Threads to Mill? 


Most shops have much small threading to 
do. Many have found the WALTHAM 
THREAD - MILLING MACHINE the 
most profitable, the most satisfactory 
method of doing this work. 


No tool room can afford to be without this 
machine. For threading pieces up to 3 
inches in diameter the WALTHAM is in 
a class by itself. 


Complete details furnished on request. 


Waltham Machine Works 
High Street Waltham, Mass. 
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by the design of the 


Foster Screw Machine 


Square Adjustable Box in the Head Stock; 25% heavier 
than any other machine of the same size; more accessible and 
easier to operate; Independent Stop as rigid as the old-style 
single stop screw. 

A description of each and of the feed, gears and complete 
dimensions are contained in Circular F-9. Have you had 


your copy? 
Foster Machine Co., Elkhart, Indiana 
to 4-in. bar stock 


Manufacturers of Screw Machines from } 
capacity on Turret Lathes from 10 to 24-in. swing. 


1M 


Wood Screw 
Plant 


Equipment 
We make a specialty of fur- 
nishing machinery and 
equipment for wood screw 
plants, consisting of Head- 
ers, Shavers, Slotters, 
Threaders, Pointers, ete. 


Our illustrated catalog No. 
25 describes our machines 
fully and contains valuable 
suggestions for those plan- 
ning the manufacture of 
wood SCTE WB. 


. 


Write for a copy. 
605 FRANKLIN AVENUE 


THE ASA S. COOK co. HARTFORD, CONN. 
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Enlarge Your Working Capacity the “Davenport” Way 


The wide range of screw machine jobs and the large output made bie on 
the yey enpory Multiple Spindle Automatic Screw Machine, enlarges the working 
capacity of any shop having this kind of work to do. 


There's no sacrifice in accuracy or Hnish to get the ‘*‘Davenport’’ output. 


Many users say that they have taken on business which could never be touched 
under old production costs. 


Let us send you our Catalog. Now ? 


Davenport Machine Tool Co. New Bedford, Mass. 
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We are manufacturers of Lincoln Type Milling 
Machines, Bench Milling Machines, Hand Mill- 
ing Machines, and a line of reliable Screw and 
Lever Vises. Get our circulars and prices. 


The Carter & Hakes Machine Co., Winsted, Conn., U.S. A° 
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MILLHOLLAND 


Built for Heavy, High-Speed Production 


The Millholland is built for the needs of today. high degree of accuracy, and a production rate 


It embodies many features developed during that will set the pace in your shop. 

the long experience of the designers. Every 

detail has been designed and built to secure Get the details. Write for Bulle- \ 
rigidity under the heaviest cuts. That means a tin giving complete information. 


W. K. Millholland Machine Company $3 Indianapolis, Ind. 
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WISCONSIN 
BENCH MILLER 


For rapid handling and accurate finishing of small dupli- 
cate parts you will find this Miller most efficient. Adjust- 
able stops are conveniently placed for limiting vertical and 
horizontal movements at any position. 

Bearing surfaces are scraped true and have suitable 
means for adjustment. Gears and shafting are all ac- 
curately cut and ground to standards. The design and 
construction, the care and accuracy of manufacture, en- 
able us to guarantee it for a year. Write for catalog. 


Standard 
Hand Miller 


—the machine for accuracy. 

That's the big quality embodied in the design and/ 

construction of this unusual machine. 
It is unusual— 

It’s bigger in every way—heavier, 

more rigid, more powerful, 

and more accurate. 


Find out why — 
Get the details. 
Write today. 


The epecifications 
briefly are as follows: 
Longitudinal feed 12 
inches, transverse 
feed 4} inches, verti- 
cal feed 53 inches, 
spindle speeds 91) to 
500 se Aap size of 


freight of machine 
28}, met weight 5355 
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Wisconsin 
Miller Mfg. 


Company 
Station A, Milwaukee, 
Wis. 


Standard 
Engineering Works 
Pawtucket, R, I. 
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Here’s something any shop 
_ —large or small—can use 


An attachment for your 

drill press. Cuts keyseats 

with mathematical accuracy —auicker than chisel 
and in places, shaper, planer and keyseating ma- 
chines can’t reach. Will cut seats exactly op- 
posite or quartered, in holes that do not go clear 
through, or offset holes, or when keyseat goes 
only partly through. 


Our Booklet D fully de- 
scribes it. Write for a copy. 


National Machine Tool Co. 
2270-2272 Spring Grove Ave., - Cincinnati, Ohio 


Exclusive Agents for Australia and British Isles: R.L. Scrutton 
& Co., rie Sydney, Australia, Alfred Herbert, Ltd., Coventry, 
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[Have You Our | 
Catalos?° 


If not, write us 
asking for Cat- 
oe a 


adjustable — ex- = sbi 
Panding die head "| = 
with interchange- 
able chasers. 


0.8. 


Yonkers, N. Y. 
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PIPE MACHINES 


4 


Peerless 
P.D.Q.C. and 
Duplex 


The Peerless Adjusting Mechanism is the fea- 
ture of the die-head. Simple to adjust, and 
when set for a size, stays set until you want it 
changed. Send for catalog. 


Bignall & Keeler Machine Works 
Edwardsville, IIl. 
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“STOEVER” 
PIPE MACHINE 


The machine with 25 per cent. greater capacity, size for size. 


TREADWELL ENGINEERING CO. 
88 West Street New York 
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Hayden Automatic Screw Machine 
§-Spindles 


Write for 
catalog de- 
scribing the 
48 distine- 
tive features 
of this ma- 
chine. 
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Cincinnati Automatic Machine Company 
Oakley, Cincinnati, 0., U. S. A. 
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No Resetting to Mill, Bore or Drill at Angles : 


Moreover, no matter what the angle, the operator is always looking 
directly down at his work. This means faster and more accurate 
ng, boring or milling. 


yes are interested in these subjects be sure to write for our booklet, 


Knight Millers will do for you.” See first issue of each month for 
more complete information and details. 


W. B. Knight Machinery Company, 2000 Lucas Ave., St. Louis, Me. 
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G@mun Key Seaters 


Eight sizes from j to 5’ Capacity. 
Made by 
CHATTANOOGA MACHINERY CO. 
Chattanooga, Tenn., U.S. A. 
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CUT CUTTING OFF COSTS 


with a Hurlbut Patent Cutting Off and Centering Ma- 
chine. If you'll admit that two tools can cate more 
than one, you'll have to admit that our machine is a 
double-production machine. Read details in Catalog. 


The Hurlbut, Rogers Machinery Co., So. Sudbury, Mass. 
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13 Keyways In 40 Minutes 


Each 1” wide, some in straight and some in ta 
ered bores of various sizes—accurately cut by 


The “GIANT” Keyseater 


in certatn shop. It will equal this performance in your shop. 
Write for Catalog. 


MITTS & MERRILL, 913 Tilden St., Saginaw, Mich. 
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Send Us Your Inquiries for 


BOLT, NUT, FORGING anp 


Nero acrineny (0 


WIRE NAIL 
MACHINERY 
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Rolling Mill Equipment. 


Machine Work to drawings. 


Tube Mill Machinery—Seamless and Welded. 


Rolls—Sand and Chilled. 
Pipe Threading and Cutting Machinery. 


Castings—Gray Iron, Semi-steel, Cupola and Air Furnace. 


Standard Engineering Works, Ellwood City, Penna., U. S. A. 
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Finish Steel and Iron Work | 

By : 
“CARBONIA” Process | 
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How about the regular friction facing you now use 
on your brakes, friction clutches, friction drums, etc.? 
Does it grip without a slip? And how long will it last? 


Raybestos is the logical thing to use for 
friction facing. It is made of selected, lo 
fibre asbestos, and is heatproof, waterproo: 
and oilproof. It has greater durability and 
Lira power than any friction facing u 

t 


Raybestos has a remarkable 10-year record 
of satisfactory service in the automobile 
field. It has also been used for several 
years in line sbaft and machine clutches 
generally, on hoisting en ines, cranes, ctc. 
with the finest results. Use it in place of 
wood, fibre, cork inserts, leather or metal- 
to-metal. 

Wherever friction surface machin- 
ery is used, Raybestos is needed. 
Give us a chance to prove this. 
Send for the facts. 
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No. 64 Heating Machine. 


The Royal Equipment Co. 
Bridgeport, Conn. 
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ARBONIA” or Gun Metal 
Finish, produced in an 
AMERICAN HEATING MA- 
CHINE, is the ideal finish for 
steel objects. This process pen- 
etrates the metal, but does not 
change or increase the shape or 
weight. Being an integral part 
of the steel, it cannot crack off. 
A strong resistant to corrosion. 


: More. Bolt “Cutting With Fewer 
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ac es 
Many features of modernized 
design and construction make 


ita 


Acme Bolt cutters equa! in 
work capacity toa pire ter as un 
ber of machines of ort 
For instance, the 
Wheel: ond closed by a » Ha a 
hee e€ arrangement © 
carriage and vise in designed to 


facilitate rapid feeding of ma- 
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greiner ne 
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Messrs. C. W. & 
Rent Germany; Stockholm, Sweden. Alfred 
H. Schutte, M igtum: m: Paris, Fran ce: Liege, _ Belgium: Bi hs 
bao, Spain: Bateiona. : 3 Caloghe- Deuts ny; 
Schuchardt & Schutte, lennae MlmtHiaL ‘and ae ‘Ikan States. 
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The finish is very attractive to 
the eye. 
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‘‘American’’ Metal Treating outfit (us- 
ing Gas as Fuel) gives you absolute tem- 
perature control. Results are always 
correct. If you have anything in the col- 
oring, tempering, hardening or annealing 
of metal products, write us. 


machine ends all 
your pipe troubles 


Heavy and powerful, it cuts 
and threads pipe fro n 4 to 
15 inche Takes leas room 
than any other type Hand 

Oil 


American Gas Furnace Company | 
Gas Engineers and Manufacturers 
24 John Street New York | 
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> The Curtis & Curtis Co., 
66 Garden St., Bridgeport, Conn. 
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tion ranging up to 33%? 


Write for free trial data now. 
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We Build 
Them By 


mn aR 
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. aS 
ee And so we can sell a superior 
wicks us machine at a moderate price 
i feo without sacrificing any of the n 
Sone 86 advantages of the more costly y 
a we machines, 
ou *} The Waterbury Grinder 
wee, @6€6ssgrinds rapidly and accur- 
weer, 86 ately, all flat surfaces, dies, 
ve gee ae punches, planer, lathe and 
Seems Other tools. Has adjustabls 
hg ge table and tool rest with 
Wiha Sena large radius of travel. Rigid, 
4 3-point table supports giv- 
ing Ereas Stan rneen: A re- 
able practical rindin: 
ia esnaiié Complete 
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AMERICAN 


GRINDING WHEELS 


Made of either 
Corundum or Carbolite 


VITRIFIED 
SILICATE 
ELASTIC 

Processes, in every size and 
shape, for all 
grinding operations 
CATALOG 


American Emery Wheel Works 
Providence, R. I., U. S. A. 
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Proof First—Pay Afterward 


You have got to be absolutely satisfied that Vitrified Grinding 
Wheels show both increased quantity and improved quality of OSS 
grinding work before we'll accept payments for the wheels in use. 


This does not mean that the first cost will be lower than ordinary 
wheels. Wouldn’t you pay 10% more to get increased produc- 


The Vitrified Wheel Co., Westfield, Mass. 
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The LA SALLE 
Micrometer Grinder 


$60. 


An uptodate tool for the 
uptodate shop. 
Prompt Delivery. 


Ask your Dealer—or a card 
to us will bring our folder. 


La Salle Machine & Tool Co. . 
La Salle, Illinois - U.S.A 
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“End View’’ 


Diamond 


Tools 


for truing 


Fortruing 
grinding wheels 
are a necessity in 

the grinding room. 
Francis Tools always 
give satisfaction. The dia- 


grinding monds used are securel: set 
wheels and of the hardest and best 
quality. Tools for Norton and 


Landis Grinders, also Hand Tools 
and tools of all descriptions. Prices 
and descriptive circular on request. We 
send goods on approval at our expense 
both ways. 


Francis & Co., Hartford, Conn. 
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Try The Diamo-Carbo Dresser 


aaa 


It has been used successfully for ten years. Get our bulletin 
and trial offer. 


DESMOND-STEPHAN MFG. COMPANY Urbana, Ohio 
Manufacturers of Diamo-Carbo, Magazine, Sherman and 
Huntington Emery Sheet Dressers 
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Keep Your Grinder Wheels True 


by the use of Craft’s Spectal Grinder Tools. I!- 
lustrations show two etyles, of Nibs. Also larce 
} : manufacturer of and expert in making special 
shapes for turning Hard Rubber, Copper, Bronze 
and Fiber: Diamond Drills for Granite, Glasa and 
Marble; Glazier’s Diamonds, Lens Drills, etc. 
Get {n touch with me today. Let me know your 
vants. Anyway, send for catalog... 


Arthur A, Crafts,'5,semme,S«.: 
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Inexpensive Profile Grinding 


can be performed and at a minimum of time by the 


FISCHER PROFILE 
GRINDING MACHINE 


Here’s a machine capable of grind- 
ing irregular-formed turning tools 
such as used in the machining of 
tire moulds, car wheels, etc.— 


economically. 
< <5c HER 

After watching your first-class tool maker 
take from one to five days on a similar job, 
perhaps you will not think this possible. 


MACHINE 
Com pA™ 


PaTEnin PENOIMS 
: PAN ‘x. 4 . . . 
PHILA But it is—and you will appreciate it after 
you have read about it. The description 
of the grinder-head and the operation of 


the machine, is included in the circular. 


Write for a copy now. 


Fischer Machine Co. 
310-316 No. 11th Street 


PHILADELPHIA 


Foreign Agents: F. G. Kretschmer & Co., 
Frankfort, a.M., Germany; R. S. Stokvis & 

eseeare: Ltd., Rotterdam, Holland and Paris, 
rance. 


be 
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Take the machine to the 

job—and save money 

ier of the aoe, and ee 
smooth finish 


and give them a 
with the 


Quinn 
Swing Frame 
Grinding and 
Polishing Machine 


It may be raised, lowered or 
swiveled to reach any irregulari- 
ties on the surface to be finished. 


Has exceptionally strong con- 
struction, bearings which are 
independent of the joints of 
machine and easily renewed. 


And other features which make 
for time and money saving. 


Write for full description. 


Quinn & Co. 


222-224 E. 9th St., Cinn., oO. 
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will deliver a few drops or a deluge over tae work, accord- 
ing to the position of the water controlling handle. No 
Pump, No Pipes to cause trouble. The round bowl 
prevents slopping over and allows easy access to the wheel 
by the cperator. The Wheels are mounted in large, 
heavy collars provided with balancing discs. 


A card will bring our large new catalogue to you. 


The Safety Emery Wheel Co 
Springfield, Ohio 
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Get Under Cover 


All over the coun- 
try the demand for 


Safety Appliances 
is growing. Judges, 
juries, §compensa- 


tion boards, work- 
men and even pub- 
lic opinion—are all 
swinging into line. 
Why not get credit 
for being in the 
front of the parade. 
Fit your grinding 
machines with Uni- 
versal eye guards as 
astart. It will pay 
you, not only in 
safety but in in- 
creased output be- 
cause a ‘‘safe’”’ 
workman works 
best. 


Send 


for 
Bulletin 


. Te | 


The Safety Engineering Compan 
1440 Schofield Building © - - : Clevelaed Ob 
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A universal grinder with a complete set of fixtures for 
handling all kinds of tool sharpening, cylindrical, 
internal and surface grinding. Sturdy, dependable, 
accurate, rapid. Catalog No. 5 on request. 


Greenfield Machine Company 
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RANSOM Patent Speed Controller 


This is no regulator that you ‘‘Guess” may be set correctly. You can- 
not possibly overspeed your wheels. On account of this safety feature, 
we are able to get 7%to 100% speed variation. This amount of varia- 
tion nor any amount of speed variation is safe unless you have the 
Ransom Patent Speed Controller. 

Want to know more about it? 


RANSOM MFG. CO. - Oshkosh, Wis. 
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Finishing 2 Sides in 9 min. total 
time including handling. 
4s in. stock each side 


The above shows the Inlet Cap for 30-hp. Bessemer Gas Engine 
finished on a BLANCHARD SURFACE GRINDER. 


It is one example of scores of parts of this company's oil and gas 
hore and air compressors which in their own words ‘‘are In- 
debted to it for fit and finish as well as for a substantial saving 
in their cost of production.” 


Why not investigate the application of this machine to 


your work? 
The Blanchard Machine Co., % S*#tgStreet; Cambridge. 
DOMESTIC AGENTS: Prentiss Tool & Supply Co.: Motch & Merryweather 
Machinery Co., Marshall & Huschart Machin Co.; W. E. Shipley Machinery 
ee Kemp Machinery Co.: Robinson, Cary & ds Co.; Pacific Tool & Supply 


CANADA: Williams & Wilson, Ltd.: A. R. Williams Machinery Co., Ltd., 
oe BRITAIN: C. W. Burton, Griffiths & Co. France: Aux Forges de 
yu n. 
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For the Toolroom 
and Pattern Shop 


This handy little Anderson 
Grinder can make itself invalu- 
able in tool sharpening—both 
metal and wood working—as 
well as grinding small parts in 
manufacturing. Made with base 
or for bench use. 


Write for details 


Worcester Pattern and Model Co. 
93-95 Foster St. 
Worcester, Wiassachusetts 
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4-WHEEL GRINDER 


for Pattern Shops $56 
Motor Driven 
Ball Bearings 
10-in. Wheels 


an Forbes & Myers 
- ra 170 Union St., Worcester, Mass. 
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Sterling Grinding Wheels 


The result of 32 years’ experience. 
That experience is at the service of 
your grinding department. Let us 
solve your problems. 


~ The Sterling Grinding Wheel 
Company - Tiffin, Ohio 
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Duxbak has many saniibers: 


Schieren’s Duxbak Waterproof Leather Belt- 
ing is distinctively different from other kinds 
of drives, different in the way it is manufac- 
tured and different in results. This difference 
1s sO apparent that anyone who is used to 
belting can see after the first day’s run that 
Duxbak gets all the power and delivers it. 


Tanners, Belt 


Manufacturers 
41 Ferry St. New York 


641 and 643 Atlantic Ave., opposite South Staticn. Philadel- 
pais, 2 O86 North Third St. Denv ver, 1752 Arapahoe St. Fyeuuren. 
Second Ave. Chicago 128. W. Kinzie oe attie, yeas, 305 First 
ee South. geet Va, ag nes 
ae wheend Bt, ae fas Cling A be Canal 8 
°New eans 404-406 Ca tt. 

LEATHER TANNERIES Bristol, Tenn 
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Anyone Can Engrave with This 
Engraving Machine of Ours 


It doesn’t take an expert to operate it, 
so you not only save the cost of a high 
priced man, but the ordinary workman 
can turn out work better than the most 
skillful hand engraver in a fraction of 
the time the hand workman would take. 
It is for engraving name and direction 
plates and similar work. 


Details on request. 


Geo. Gorton Machine Co.. 


Racine, Wis. 
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THE AUTOMATIC-RELEASE 
PREVENTS BREAKING OF TAPS 


This is the convenient little tap- 
ping machine that requires little 
space and does a great variety 
of accurate, uniform work. 


Tuttle No. 2 Tapping Pxcoeg 


taps either blind or through holes up to } inch 
in diameter. An automatic stop can be set 
to tap to any depth desired. All end thrusts 
are ball-bearing to reduce friction and make 
machine more sensitive. 
Send for Illustrated Circular showing 
all details. 


“Tap It On The Tuttle.” 
EVANS STAMPING & PLATING CO., Taunton, Mass. 
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An Essential 


HANDBOOK 


for 
MACHINEDESIGNERS,*DRAFTSMEN 


F-A-HALSEY 


do with the design and construction 
of machinery Halsey’s Handbook is 
an essential. 
This is not merely a broad assertion—it is the 
testimony of the thousands who use the book. 
Mr. Halsey faithfully collected data for 33 
years to produce this work. For three years he 
devoted his time exclusively to its production. 
As a result he gives all the data and basic facts 
used in the design of all kinds of machinery and 
machine parts—the data which designers, drafts- 
men, superintendents, engineers and machinists 
need constantly in their work. 


Send No Money 
Just the Coupon 


| | , ‘NOR every man who has anything to 


BFREE EXAMINATION COUPON 


McGraw-Hill Book Co., Inc., 
239 W. 39th Street, New York. 


You may send me on 10 days’ approve! gered Med Handbook, $5.0@ net. 
I agree to pay for the book or return it postpaid wit 10 days of receipt. 


..1 am a regular subscriber to the American Machinist. 
...1 ama member of the A. S. M. E. 


Serre a ee 


8 
Reference Bedva let d beg Cau Re tatedd Satta thee  atenitey: Wess talent so naest 4, Soon di cte epesigra oes ig i 
(S iOt ot required of subscribers to the American Machinist, or members of A.S.M.E. fi 
ooks sent on approval to retail customers in the U. 8. only.) a 
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The Artesian Way | 


Baker Air Sieots rat Work 


No pulling of wells No trouble from sand or gravel 
Purity of water assured And a Guarantee as long as 
the life of the pipes in the well. 

That’s the 


Baker Air Injector System 


operated by 
“Chicago Pneumatic” Compressors 


It you are not getting the amount of water you need, or 
if you are not getting the amount you expected to get in 
the old air lift way, or from your sucker rod and plunger 
pumps, communicate with us...... We have an inter- 
esting proposition for you. 


Water Lift Dept. 
CHICAGO PNEUMATIC TOOL CO. 


1022 Fisher Building 52 Vanderbilt Avenue 
hicago New York 
Branches Everywhere D-1 


One Thor—NMore Thors 


Roller Bearing Piston Air Drills 


Roller Capacity 
Bear- Drilling 
ings 1} in. 


Shipped on Trial—Free 


Independent Pneumatic Tool Co. 


Chicago New York Pittsburgh 
troit 


Montreal eeesit San Francisco 


Birmingham 
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10 full strokes a minute— 


while developing 
full rated capacity 
of 10 tons, can be 
easily maintained 
by this 


Metal wood 
Press 


Though intend- 
ed primarily to be 
used for flanging or 
“upsetting” in the 
assembly of parts; 
modifications 
in design of sliding 
fixture, or the in- 
terchanging of sev- 
eral fixtures, en- 
ables it to be em- 
ployed effectively 
and economically 
for many different 
operations. 
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Write for complete 
description today. 


Metalwood Manufacturing Co., Detroit, - Mich. 


Eastern Office:—Bourse Building, Philadelphia. 
Paul R. Ketzer, Eastern Manager. 
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y/ SAND-BL BLAST MFG. CO. 


< tac cone st. 


SZ, roe 4 ae 
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AMERICAN-WADSWORTH 
Sand Blast Apparatus—zconosneat ws BOR ABLE 
Revo wing ee ee ee Cone: automatic sand biast tumbling barrels and 
Also the Auto Sand-Cutting Machine 
THE SAND MIXING MACHINE Co. 


American Foundry Equipment Co., 
Sales Office: 52 Vanderbilt Avenue, New York. Factory: Cleveland, Ohio 
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SAND-BLAST EQUIPMENT 


PA ORPORAT! ON 
SAND-BLAST SPECIA 


LIST 
HAGERSTOWN, MD. 


P. O. BOX 855 
LLL 


PUTT 
TMULEAUEEUAETERELEDORE OOO ESOEEDLESCLESOUTEEE OUI ELELILES 


Veansneenadeadeansensneeassacsnococacaacedcencadeasentaneceaueednccsccsuiannceneanengescaccnceatanaeanncaedenancedearenenaagneocoeenetgascasgnuunousdasnenesttsy 


5 Men with Brushes 


won’t begin to do the cleaning that one man can do with a 
Paxson-Warren Sand Blast Machine. The Paxson-Watren 
cleans thoroughly—no complicated parts—no inside hop- 
per—no trouble. Simple, strong, serviceable. 


Send for circular. 
J. W. Paxson Company, 1021 N. Delaware Avenue, Phila., Pa. 


Manufacturers’ Foundry Equipment and Supplies 
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RIVETING mi CHIPPING 


— 


Whether your work is chipping, trimming, riveting or caulking, you will 
find by actual test that you can do it just enough better, faster and cheaper 
with a “Little David” to justify their use in preference to others. 


These hammers are very simple in design and construction, have a great 
many fewer parts, a low air consumption and are very rugged and durable. 


They are built with inside or outside trigger. The riveters may be had 
with or without a very simple and safe, safety retainer. 


Bulletins 8211 and 8113. 


ae INGERSOLL-RAND COMPANY 


NEW YORK O ffices the World Over 
For Canada, address Canadian Ingersoll-Rand Company, Montreal 


165 Q. Victoria St. 
LONDON 


a en Te | 


19-LDR 
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(| Can You Use an | 
| | ELMES Portable | 
| | lic P | 
|| Hydraulic Press? | 
: : : Here is a good one for you. It can be taken : 
: zg anywhere about the plant and is especially : 
z = i designed for pressing on or off Cranks, Car : 
: 3 = Wheels, Couplings, etc. The illustration i 
2 = 2 shows the press equipped with beams and 
; = =: side bars. If you can furnish these yourself, 
5 2 2 however, we should be pleased to quote price 
5 5000 ton Hydraulic Flanging Press. 2 i on press and pump without them. : 
5 i : Tell us what you need in the Z 
Z Bethlehem Steel Com pany z 3 hydraulic machinery line. z 
5 5 : ERING j 
=. ENGINEERS AND : : CHARLES F.ELMES ENGINE i 
MACHINERY BUILDERS gE WORKS " i 
= 5 = - - cago e 
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Immediate Shipments 
From Stock 


24-in. Extra Heavy Duty 
General Purpose Lathes 


Weight 24 in. x 10 ft.— 10,300 lb. 
Lengths 10 ft., 12 ft., 14 ft., 16 ft. 
3-step cone, 6-in. belt. 
Spindle 55 carbon, 2-in. hole. 
Front bearing 5} x 73 in. 
Castings semi-steel. 

18-in. and 30-in. lathes also. 
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R. W. Baily 
122 South Michigan Blvd., Chicago 
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Roper 
Oil Pumps 
Cut Down 


Lubrication 
Costs 


We make oll pumps for every type of machine. Put your 
problems up to us. If we haven't one for you we can make 


at short notice. 
4A C. F. ROPER & CO. . . Hopedale, Mass. ~ 
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HYDRAULIC TOOLS 


Broac Presses, Benders, Pum Accumula 
resses, Punches, Shears Shaft straighteners. Bolt erome 
ydraullc fittings, etc. Write for cataloga, We build te 
order to meet speciai requirements. 


WATSON-STILLMAN COMPAN 
42 Church St., New York LJ 
Chicago: McCormick Bldg. 
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“Reed-Prentice” 
Lathes Are Right 


The Reed-Prentice Line of Lathes consists of 
Standard Engine Lathes, Tool Room Lathes, Heavy 
Duty Double Back Geared Lathes, Motor Driven 
Lathes, Hand Lathes, Plain Turning Lathes, Manual - 
Training Lathes. The well known Reed-Prentice 
Quick Change Gear Mechanism, the easily-ad- 
justed Taper Attachment, Lead Screw Cut from 
special lead screw steel and guarangeed for extreme 
accuracy, Micrometer Dials on rest screws, 
Thread Chasing Dial, Relieving Attachment 
and Steel Oil Pan are features of Reed-Prentice 
equipment, which makes them favorites in Tool 
Room and Manufacturing Work. 


Write for the Latest Reed- 
Prentice Bulletins on Lathes. 
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Watch for our double-page ad. next week. 


REED-PRENTICE COMPANY 
WORCESTER MASSACHUSETTS 


POTEUUETEU LATA EA ECAR 


18-in. Quick Changes 


Get in on this. Write for full particulars about this superior Morris 
‘ a You will be interested in the 
We build 16, 18 and 22-in, lathes. Ask for 


18-in. Quick Change Engine Lathe. 
many unusual features, 
Circular 105. 


The Morris Machine Tool 
Co. - Cincinnati, O. 
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TRAYLOR | ! 


SINGLE-PURPOSE SHELL MACHINERY 
THE BEST FOR 
BAND TURNING AND WAVING AND GROOVING 


Traylor E. & M. Co., Allentown, Pa., U.S. A. 
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CINCINNATI LATHES 


bave thoroughly denionsivaied in shops everywhere what we ciaim 


In 


You axe wo 


chances now or years hence when you buy them Our Quick Change Feed Bot 


gives an unlimited range to cul odd or meinc threads if desired, besides the 


standard changes made at once Let us figure on your regutrements 


THE CINCINNATI LATHE & TOOL CO.., 


OAKLEY, CINCINNATI, OHIO. U.S.A. 
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Rigidity, 


Three features of Connecticut Lathes that make 
them big producers! 


To secure—from unskilled labor—the biggest out- 
put: install Connecticut Lathes. 


Write for the Bulletin that tells how all the 
productiveness is built into this machine. 


Se on oes 
j° ee » 


Middietown .- Conn. 


aks aus j 
f } y if W. & B. Douglas 
' 


© 
— i 


eT —— ee “CONNECTICUT! 


We build this All-Geared Lathe in three sizes with 26- 
30- and 36-in. swing respectively. 

It is an extraordinarily heavy and high-powered lathe. 
The design, materials and workmanship are excellent. 
We can make prompt deliveries. 


The Houston, Stanwood & Gamble Co.,Cincinnati, U.S.A. 


142 Buying—A MERICAN MACHINIST —Section Vol. 44, No. 26 


New Model Dalton 6-in. Lathe 


Type “B-4”—Actual Swing 7% inches 


This engine lathe is stronger and more rigid than our previous models, and is especially designed for the 
finest and most accurate work required of this class of machine tools. Many manufacturing plants are 


cutting costs by using ‘‘Daltons” on small parts in quantities. It has the strength and power for work 
often done on 12 to 14-in. lathes. Send for Bulletin B-602. 


DALTON MACHINE CO., Inc.,1911 PARK AVE.. 
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pore that Pittsburgh 
J Ingine Lathes do what 
is expected of them. 


One large American manufacturer ordered $400,000 worth of Pitts- 
burghLathes recently. 
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This Points to Quality 


After a most exacting investigation the Minerva Motor Co., of Liege, 
Belgium, ultimately placed an order with us for SIXTY-FIVE 


Sebastian Lathes 


In spite of the keenest foreign and American competition our lathe won 
out because of its great accuracy, speed, and convenience. 


A high grade splendidly built machine that sells at a remarkably low 
price. 


Get in touch with us immediately. We'll gladly furnish cat- 
alogs and full details if you'il write. 


Agents wanted in all towns of 40,000 
and over. Information on request. 


- : , ee ee . & : 
¥ <p 8 m 
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waeittsbureh The Sebastian Lathe Co. 
Braddock - Penna. 117-119 Culvert Street Cincinnati, Ohio 
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It’s Worth Looking Into 


Here is a Speed Bench Lathe which 
will adapt itself to “a hundred and 
one" uses in your shop It takes @ 
full swing of 8 inches and is 20 inches 
. between centers. There are many 
good features in the Oliver we want 
you to know. Write for them now. 


The W. W. Oliver Mfg. Co. 
1480 Niagara St., Buffalo, N. Y. 
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¢ —_ 
alls re Sppcatad wnerever Ae bench tools are used. We 
veh 5 years’ experience in building these kx 5 can 
guarartee their efficiency absolutely. eS OSS 


Ask today for our descriptive Catalog No. 29. 


Stark Tool Company, Waltham, Mass. 
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Monarch Lathes are the recognized leaders of 
all low priced Engine lathes. 14-16-18 and 20 
in. sizes. Send for Catalog and prices. 


The Monarch Machine Tool Co. 
Sidney, Ohio 
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Flather 
Lathes 
Boost 
the 
Output 


Workers always like Flather Lathes be- 
cause they are easy to handle and turn 
out lots of good work without fuss or 
trouble. 


Fifty-four changes are at the instant 
control of the operator. Alladjustments, 
every working part, are easily accessible. 


This wide range of feed and speed makes 
the Flather Lathe a big favorite in 
modern shops. 


Get the complete story of the Flather Lathe. 


Flather & Company, Inc., Nashua, N. H. 


Write to us—today. 
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Don’t Blame the Operator—It’s Strictly Up to You 


spoken of as a trouble-proof pump? Easily attached 


URE he is running the machine slower than it 
to any machine. 


was intended to run and you are getting less pieces 
than you should—but that’s not his fault. He is 


. i HEN buying that new machine insist that it be 
trying to keep within the limit of the cooling capacity ee 


ipped with a “FULFLO.” : 
of the pump. He knows that more speed with that ee bile You are entitled 


, e best. 
small 3-in. stream would burn up the tool. 


F you really want more production give him a pump 


of water compound sufhcient to carry away all the 
heat. Then watch production go up and tool expense 
go. down. 


OW remember this. The “FULFLO” is a small 
centrifugal pump—a natural pumping principle 
which assures you a HEAVY flow without too 
much pressure. The only working part in its pumping 
action is the impellor. Consequently there are no gears 
or other close fitting parts to be affected by the grit, 
dirt or small chips that are always present in the coolant. 
The “FULFLO” trap arrangement positively prevents 
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i and piping that will supply a good HEAVY stream 
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loss of its prime without resorting to check valves or 
any other working part. Since no check valve, relief 
valve, reverse valve or any other kind of valve is present 
in the pump or pipe, other than the stop cock, the usual 
valve troubles are eliminated. All passages are large 
and open which prevents clogging. As there are no 
delicate parts to be protected a strainer at the pump is 
unnecessary. Do you wonder that the “FULFLO” is 


Price of Pump, $10.00 


Pump Pulley 
Speed 


Flow in Gallons 
per Min. 


BOO Ws DMO iis aia eosdas 0S 45740 a Wo les Bie be As Peace sa Ba 5 gallons 
BOO Fo). Wiie ss sit: 0:465s 054 0 90 wwe wis Woo. 8 vrs WEDS alec ae edie 10 gallons 
BOO TDs 5 5560.50.08 Vso RE Oe ew Welw eae P Sales hw eee eS Se 15 gallons 
00 POs iki gobo eases Rew aay yee ee eee ees 18 gallons 


The Cincinnati Lubricant Pump Co. 
2270 Spring Grove Avenue - - Cincinnati 
Alfred Herbert, Ltd., European Representative. 
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Lathes For Sale 
IMMEDIATE SHIPMENT 


Absolutely Brand New 


wl 


16—Fitchburg LO-SWING Lathes 14—HAMILTON Lathes 
Lo-Swing 33 x 60-in. lathes are equipped double back gears, adjustable speed mo- 
for motor drive (motors not included) tor drive, oil pan under bed, hexagon tur- 
with 15-in. power feed carriage. ret on carriage, holes in turret, 14-in. 
Four No. 3 tool holders, including blank diameter, special thrust gib under front 
tools, fitted with all necessary shell equip- of carnage, large pilot shell on pattern 
ment, necking tools and knurling irons P!nlon shaft. 


NOT included. All of these machines are absolutely new, 
The Hamilton lathes are 18-in. x 8-ft. never used. Ready to be shipped in- 


heavy patterns, equipped with positive stantly. Write or telegraph for prices. 


WORTHINGTON PUMP AND MACHINERY CORPORATION 


Successor to INTERNATIONAL STEAM PUMP CO. 


See a a te gea 
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115 Broadway - 2 - New York 
seeedebaiesmiinsisinniesininnesiinnsntaiinisinneiiwiianiasbiniaaninnten—es 
. ; Four os 
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Tools oe 


at once 


Saves 
Money, 
| CLOSE COUPLED : 
TOOL ROOM LATHE Time ae 
and ~ <a H 
BA CK GEARS w HEAD ake 


with - 


FRONT CONTROL | os 
bs Q UG. 1) [T914) 


Are two points on this lathe that make for 
mechanical efficiency. Three-point support, 
quick change feed and gear boxes, double 
plate apron, 1 1/2-in. hollow spindle, spindle 
brake, are other good features. Taper reliev- 


ing and other modern attachments can be 
fitted. 


Convert your lathe into a turret lathe 
with the handy Newman Tool Post. 
Carries 4 tools which can be used in 
any order desired. Made for inside or 
outside. Sent on 30 days free trial to any 
responsible firm. Write us for details. 
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SEND FOR CIRCULAR 
AND CATALOG 


DAVIS MACHINE TOOL CO., Inc. 
Rochester, N. Y., U.S. A. 


The Newman Mfg. Co. 


717 Sycamore St. - - Cincinnati, O. 
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Isn’t This 
YOUR Idea 


of a Perfect 
Carriage? 
See if it isn’t and then 


loose or broken. 


Chard Lathe Company - 


CARRIAGE on which 
the dove-tail is inverted 
to insure greater strength 
through the bridge. 
A carriage provided with shear wipers and oiling 


device integral with carriage—impossible to become 


And then a smooth running carriage—one with a 
free and easy movement and requiring only the 


CHARD 
18 Lathe 


Made in the fol- 
lowing sizes: 18, 
20, 24, 28 inch. 
Semi and quick 
change. our 
step single back 
gear and three 


Fe dah that it is slightest exertion on the part of the operator. atep aoe back 
e carriage on the Appreciate, too, that the other parts of the Chard Oricce aaa” de- 


Chard Lathe. are equally noteworthy. Do you know about them? very echedules. 


- Newcastle, Ind. 


done a Distributors rs: nt 8 Machinery Co., Indianapolis, Indiana. English & Miller Machinery Co., Detroit, Michigan. The W. M. Fae Tool & 
Supply co poe oe Cleveland, Onto nics 8.4Zortman Machinery So. Pittsburgh, Penna. The E. A. Kinsey & Co., Cincinnati, Ohio and Indianapolis Federal 
cago, 


Four Shell Operations— 


turning, drilling, boring and end form- 
ing—in the minimum time—on the 
Cleveland Chucking Lathe. 


Built just for 3 to 5-in. shell and shrap- 
nel work. Furnished with turret on 
cross slide, cross slide with tailstock, or 
plain carriage with turret. 


Ask for the details. 


The Cleveland Crane & 


Eng. Co., Wickliffe, Ohio 
Cae ee 
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Why 45a, if 1 Sin 

Will Do It? 

As a rule, very few shops: would care to turn high-carbon steels 
over 4 in., or at most 5 in., in diameter, on |8-in. lathes. The 24 in. 
has always been the accepted standard for such sizes. 

“Twenty- four inch” cross sections, “twenty-four inch” strength 
with 18-in. swing—those are the chief characteristics of Earle 
Single Purpose Lathes. Every part of these lathes is designed 
to take the thrusts, reactions and twisting movements of average 
24-in. machines. 

This explains why 8-in. and even 10-in. work in high-carbon steel 
is being turned successfully and economically on Earle Single 
Purpose Lathes. 

We will gladly send you an interesting anal tical folder on Earle 
Lathe capabilities, and give you any other information you de- 
sire, without the slightest obligation. if you will write. 


The Earle Gear & Macnine Company 
101 E. Wyoming Avenue Philadelphia 
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f ole: Labor Saving 
MW > » Machine Tools 


Philadelphia, Penna. —— 
7 pe The massive construction and great power of our Rapid 
Reduction Lathes make them capable of heaviest cuts 
tools will stand. 

Spindles large in diameter with steel centers. Poppet 
spindle with double grip hold-fast. Geared feed. Steel feed 
rack. Extra heavy tool post. One or two tool carriages. 
Power pump for lubricating tool. 


Shafting Injectors and Valves 
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~ HERCULES Heavy Duty Lathes 


To manufacturers— 


Hercules Lathes are meeting with approval from many 
purchasers. They are doing the heavy lathe work at 
high speeds—and standing up to the high pressure of 
modern manufacturing. | 


Let us tell you where Hercules Lathes are being used, and 
what they are doing. Write for the full details—at once. 


HIMOFF MACHINE COMPANY 


128 Mott Street - = - New York 
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ENGINE LATHES 
18” to 48” Swing 
Boye & Emmes Machine Tool Co. 
Cincinnati, Ohio, U. S. A. 
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roms 


Send For 
New 


Catalog 


A Better Tool 


than a regular speed lathe for 
doing a great many operations 
of drilling, tapping, filing, pol- 
ishing, etc. This No. 111 Man- 
ufacturers’ Latheis a combina- 
tion of our regular speed lathe 
and marufacturers’ lathe and 
has the attachments of both 
types. Draw in chuck instead 
of straight spindle. There's a 
place for it in your shop. 2 
SET ttt tet 
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DETROIT PRECISI TOOL 
63 McGraw Building - oN  COMEANS Detroit, Mich. 
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Increase the Production of Your Engine Lathes 


: For the machining of shrapnel or high explosive shells— 
in manufacturing any duplicate parts requiring two or 
more lathe operations—you can turn your ordinary engine 
lathes into Big Producers with 


PHOENIX Turret Tool P sts 


These attachments mount a number of tools, and are 
adapted to a wide range of operations. Simplicity and 
ease of adjustment are big features. ; 


Our Bulletin will interest every progressive manu. 
facturer. Where may we send your copy? 


Phoenix Mfg. Co., Eau Claire, Wis. 
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Davenport 22-Inch Lathe—For Extra-Heavy Service 


These lathes are built exceptionally rigid and heavy. No feature has been omitted, to 
secure great strength and power. The bed, the headstock, the tailstock, the carriage— 
every detail has been designed and constructed with a view to driving the heaviest cut that 
any tool will stand up against. At present we can make quick deliveries on this machine. 


Write at once for Bulletin. It DAVENPORT LOCOMOTIVE WORKS 
. m - IOWA 


gives full details of construction. DAVENPORT 
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This Walcott 20-in. Lathe 
is used exclusively in 
many shops—here’s why: 


It is the result of 35 years experience 
in lathe building. 

Among its features are interchange- 
ability of parts, drop-forged gears in 
apron, all-steel gears in gear box, com- 
pound rest as rigid as plain rest, large 
ways on bed, all gears completely in- 
closed. 

Made in 14, 18, 20, 26 and 28-inch sizes. 


Write for complete description. 


Walcott Lathe Co. 


Successors to 


Walcott & Wood Machine Tool Co. 
Calhoun Street - - Jackson, Mich. 


A New Blount Lathe 
—Better, Too 


This recent product of the J. G. Blount 
Company is meeting with universal favor. 
It is provided with a constant-speed motor 
mounted on a plate having an extension 
arm to support & bearing for the outer end 
of the motor shaft. The lathe spindle, 
which is made from high-carbon steel, 
ground to size, is hollow and bored for 
Morse taper. It runs in self-oiling bronze 
bearings. Bed is cross braced. A _ thor- 
oughly dependable machine in all details. 


Write for full description and price. 


J. G. Blount Co. 


WoodlandSt.,Everett,Mass.,U.S.A. 


De Fries & Co., Milan. C. W. Burton, 
Griffiths & Co., London. Adamson «& 
Laurantzon, Christiania. H. G. Aikema, 
Rotterdam. Manning, Maxwell & Moore, 
Yokohama, Japan. F. G. Kretschmer 

Co., Frankfort, Germany. Leon Chapu®, 
& Cie, for Grinders, France, Belgium an 
Switzerland. Bevan & Edwards, Propty., 
Ltd., Melbourne, Australia. 
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(YALE) TRIPLEX BLock 


dard CYALE) Chain Block Construction. Desig 
eimanahip and final 50% overload test builds ana 
assures the guarantee in the block itself. 


Ask for Book of Hoists. 


The Yale & Towne Mfg. Co., 9 E. 40th St, New York 


SOUMUAAA LONAORARANOSONDRLASESEETE caseveRueNesseacictieS 


saneevrennvauvereaegenevaeeeveeaeoeneavessenseovsrursanesenascereencacnenpececunstaedeaaneesacaueseggentscagesuseruseeusitetresaae 


SRA ES 


AND. 


OMICWAU KEE: COWEISCONS TN: ‘U:-S. A: 


SUGEMAEESORSGASRULOGEDORGGLCORGOSOREOSCOOULGOALSCURSONSASUGLGOLDSSCHOOSIGOLUGAUQUNSE GQUSQUCUGUDOLECUAQUDNQONLRONGQUEOOQONURONDONGRADUDSONNCQOORODASAEOGUAgGE® ‘3 


PEERLESS 
HOISTS 


With load suspension of 


“STEEL ’? 


for absolute safety. 


Harrington Son & Co., Inc. 
Philadelphia, Pa. 
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Low Cost of Maintenance 
and High Efficiency 


is the reason why eighty-five Pulp 
and Paper Mills and many of the 
largest manufacturing plants are us- 


ing | 
Reading MultPle Hoists 


STEEL FROM HOOK TO HOOK ALL 
GEARS RUN IN OIL. 


Send for latest Catalog. 


Reading Chain Block Co. 


Reading, Pa., U.S. A. 
Chain Hoists and Trolleys 
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| One Man Can Lift 2 Tons 


How? How can you make one 
workman lift so much? Why, 
by coupling him with a 


—CANTON— 


This Crane is an indispensable 
time and labor saver in the 
shops. Lifts anything, any- 
where—and saves six men’s labor 
at heavy lifts. It is built for 
hardest, roughest service. 


Write and get Catalog E-26. 
Cranes are sup- The Canton Foundry & Machine Co. 
eo. conned 


Canton, Ohio 
Alfred Herbert Ltd. ,Coventry Eng. 
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Elevator Economy 


Caldwell Elevators are designed 
to effect considerable saving in 
the handling of materials of 
various kinds. 


They are built in many types 
and sizes. Our engineers will 
designate the type that will 
best serve you. Ask them. 


H. W. Caldwell & Son Co. 


Chicago—17th St. and Western Ave 
New York—s) Church St Dale 7 Stain St. 
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Traveling Cranes | 


| 
For Machine Shop and every service. Electric, 
handpower, pneumatic. Jib Cranes for serving 
2 planers and machine tools a specialty. 


Send for Catalog 110-A, 
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SPRAGUE ELECTRIC 


Quarter Ton Hoist 


A New and Much Needed Development 


I-5 Hoist 
Capacity 
500 Pounds 
A.C.orD.C. 
LABOR SAVING TIME SAVING 
Muscular energy is not wasted when thei-5 hoist is The work st Mla ir a ater moments 
FOR HANDLING SMALL LOADS 


WITH 


SAFETY — ECONOMY —SPEED 


Material moved at the smallest possible expense of operator’s time. 
A minimum amount of idle time charged against the tool. 
A consequent increase in the tool out-put per year. 


An increased efficiency on the part of the operator due to the saving in 
his strength, otherwise expended in handling material. 


Write for a copy of descriptive Bulletin No. I-13. 


SPRAGUE ELECTRIC WORKS 


OF GENERAL ELECTRIC COMPANY 
Main Offices: 527-531 West 34th Street, New York, N. Y. 


Branch Offices in Principal Cities 
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Upon Your Choice 


of a hoist depends the protection of life and prop- 
erty. For the small difference in the cost between 
the best and the cheapest, you cannot afford to 
a take the chance—a mistake is too serious. 


’ You can depend on Wright High Speed Steel Hoists. 
Their high quality protects you. 


Hoist Booklet M-16telisabout them. Writeforit. 


 .. 
$ Wright Mfg. Co, Lisbon, Ohio 
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It’s a 
pleasure 


nity 


to operate the free running and safe 


Ford Tribloc 


CHAIN HOIST 


the all steel parts and Loop Hand 
Chain guide inspire a feeling of con- 
fidence and its high efficiency plane- 
tary gears make hoisting easy. 


Our Catalog tells you all about it. 
May we mail you a copy? 


Wiz. 


Ford Chain Block & Mfg. Company 
140 Oxford Street - -. .~ Philadelphia, Pa. 
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HOISTS 


Give you economy in minutes and 
dollars. They are speedy, they are 
also very smooth-running and easy 
to operate. The sturdy design and 
construction cuts cost of upkeep 
tothe minimum. Sizes } to 40 tons. 
Cyclone Hoists received the highest 
award in hand-operated chain hoists 
at the Panama-Pacific Exposition. 


—k «tt 


Also Moore Anti-Friction Hoists, 
Direct Differential Pulley Blocks, 
Standard Screw Chain Hoists, 
Matchless Trolleys, Plain Trolleys 
and Trolley Hoists. 
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CLEWEL AND 9 


Ask for Catalog C-61 for ready ref- 
efence. FREE on request—write. 


The Chisholm-Moore 
Mfg. Co. 


Lakeside Avenue Cleveland, Ohio 
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200 DOLLARS 


Originated 
1904 


Patented and Patents Pending 


4 
This is what a Boston Millwright told our Mr. Friel: 
“If you have $1000.00 worth of cast iron 
hangers to put up, I’ll charge you $1000.00 
to erect them, but if your 1914 ““PIONEER’”’ 


STEEL HANGERS are substituted I'll tackle 
the job for $800.00. 


If You Don’t See Why—Ask Us 
STANDARD PRESSED STEEL CO. 


Philadelphia, U.S. A. 
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ANNOUNCING 


Our New Hoist 
for Light Loads 


The constant demand made upon us for a small 
hoist embodying ‘‘Shepard”’ features prompted us 
to add this sturdy little hoist to our line. 

This hoist has all the salient features of our estab- 
lished line of hoists including Balanced Drive, in- 
suring permanent alignment, Heat Treated Steel 
Gears and Oil Bath Lubrication thruout. Oil- 
tight inclosures that positively exclude dirt and 
grit. 

Our Hand Book HI tells the story and it’s yours if 
you write for it. 


Shepard Electric Crane & Hoist Co. 


Main Office and Works: Montour Falls, N. Y. 
New York Philadelphia Pittsburgh Chicago 
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The LOMBARD Clutch 
Will Open Your Eyes 


to a better grade of service and a surer degree of dependability. 

The entire friction surface provides the grip—that’s one 
point. The contact is wood on iron—that's another. And 
the action is direct, without the use of springs. 

The LOMBARD is called ‘“The Clutch with the Holding 
Power.” No lubrication 
required, jig built, with 
interchangeable parts. 
Easily adjusted. 

Made in sizes from 8 ; . 
in. up to 46 in., and larger when specially required. 16 inches 
and above can be furnished split. 


Write for Descriptive Circular 


It will tell you the whole story and will open your 
eyes to the things you want to know about this 


practical and efficient clutch. 


HOLYOKE MACHINE COMPANY 


Worcester - Mass. 
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VM“ 
Tell us about your End Thrust difficulties or write for complete information. 
STEEL, BRASS AND BRONZE BALLS 


AUBURN BALL BEARING COMPANY, 25 Elizabeth Street, Rochester, N. Y. 
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Perfect Steel Balls 


Where high-duty, high accuracy ball bear- 
ings are imperative, Hoover Steel Balls 
are invariably chosen. 

Their superior degree of true sphericity 
and the fact that they are uniformly hard 
from surface to center endow 


HOOVER Steel Balls 


‘Accurate to 1/20,000 Inch” 


with almost incredible crushing strength 
and remarkable durability. 


Friction Cuts Deep 
into bearings and journals—and then 
into profits. 


Put your machines in the front rank—insure easy sales 
and the service that brings repeat orders—with Anti- 
Friction Bearings. 


Our production capacity is over 12,000,000 
balls daily. 


Post yourself on Hoover Steel 
Balls. Write for new 
Catalog No. 2 and 
Price List. 


Our Catalog No. 8 has a bearing for almost every 
service. 


The Ball & Roller Bearing Co. 
Danbury, Conn., U.S. A. 


Hoover 
Steel Ball 
Company 
Ann Arbor - Michigan 
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Buff and Burnish 


your small metal parts at a positive savin 
equipping your shop with an mby 


ABBOTT Burnishing Machine 
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U. S. Ball Bearings 


a 
3 
= are the utmost in materials, skill of work- 
= manship and rig':| nicety of dimension. We 
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give you in addition the cn'y pvssible re- = 
Eliminates the time ted in hand . che in: ri = oe ‘ 
ing required. Send for Catalog Note = te ee ee Conver ee: Trade * Mark 
Abbott Ball C U. S. Ball Bearing Mfg. Co. U. S. Made 
P. O. Box 1233 0. (Conrad Patent Licensee) for 
an ere Hartford, Conn. Palmer St. and Kolmar Ave., Chicago U. S. Trade E 
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Bearings of All Types for Immediate Delivery 


New Departure 
Service Station 


The Gwilliam 


Company 
New York 
253 W. 58th Street 
Philadelphia 
1314 Arch Street 
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Old 
Reliable 
‘Sells’’ 
Roller 
Bearings 
fit 95% 
of all 
Standard Hangers and 
can be installed over night. 


HEL y 


Manager 


Royersford Foundry & Machine Co. 
50 North Fifth Street - - - Philadelphia 


Drill Preeses, ill Presses, Foot Presses, Grinding and 
Polishs Machines, Tumbling Barres, “Rollerine’ 
‘the ball ing: lubyieaat: 
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Greater Speed 
in the Shipping Room 


With a light truck to handle the numerous 
small loads, your shipping gang will work a 
great deal more smoothly and quickly. Here's 
the light-load truck for that purpose. 


CLARK 


Light Load 
Transfer Truck 


Write at once for Bulletin L-3!. 


The George P. Clark Co. 
Windsor Locks, Conn. 
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§Capacity 1,000 Ib. 
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Over 60,000 pulleys— 
3 to 120 in. in diameter 
—stocked at centres 
named below, and addi- 
tionalthousands 
stocked by over 200 
dealers insure prompt 
deliveries, Write for 
quotations and delivery 
dates. 

American 
Pulley Company 
4210 - 60 Wissahickon 
Avenue. 
Philadelphia, U. 8S. A 

New York— 

33-35 Greene St. 
Boston—165 Pearl St. 
Chicago— 

124 S. Clinton St. 
Seattle—- 

536 First Avenue, S. 


Aeroplane Characteristics 
not pulley essentials 


The resistance of the air against the 
propeller and planes of an aeroplane 
raises the heavy machine against 
gravity. 

Bear in mind that the machine 
depends on the beating (displacing) of 
the air by the propellers. 


The energy required for raising an 
. aeroplane is very great. 


Still some belt pulleys beat the air so 
hard that one would think they had 
been built for 


AMERICAN (-2i"ts 
lers rather than 


pulleys. 


You can tell these ‘aeroplane’ pul- 


SPLIY leys quite easily by standing near 
them. The breeze gives them away. 
PULLEY Stand under an AMERICAN—or 
have you ever tried? You didn’t feel 


any breeze then! 


Just this one difference between 
AMERICANS and other belt pulleys 
accounts for so much of the reduced 
power waste so noticeable right after a 
shop has been re-equipped with 
AMERICAN STEEL SPLIT PUL- 
LEYS. 


The arms of AMERICANS cut the 
air. . 


Consider this feature in its relation to 
power consumption when you need 
pulleys again. 


American Pulley Company 
Philadelphia, U.S. A. 
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There’s Resiliency but No Stretch 
In most ‘‘so called” endless belts ip ile ee resiliency 
ie aes te eer eee 


Tilton Patented Endless Belts 


are not “so called” but really endless—they are woven so— 
and they are pretreated so that stretching is absolutely elimi- 
nated. Yet they have pulley cling that delivers every bit 
of power transmitted to them. 


Send for a sample belt today. Give size. 


Arthur S. Brown Manufacturing Company 
Tilton, N. H. 
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National-Chapman Ele- 

vating Truck, with its 

complement of cheap 
wooden platforms, saves the 
cost of many platform trucks 
and from two to four men’s 
labor. This truck is equipped 
lances for 
easy lifting, lowering, steering 
and hauling. It turns in its 
own length in narrow aisles, be- 
tween machines, etc., Is equip- 
ped with Hyatt Roller Bearings 


Send for Illustrated Catal oq 
B.T.—Just off the press. 


NATIONAL SCALE 
COMPANY 


100 Montgomery Street 
Chicopee Falls, Mass. 


Manufacturers of Nationa! 
Counting Machines. 


Do Trucking at 3 Cost. 
Eliminate Rehandling 


with powerful applian 
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No Breakage From 
Sudden Shocks 


The best engineers are using Friction Transmission. Re- 
placing toothed gears under proper conditions, it satisfactorily 
meets a wide variety of requirements—unlimited speeds— 
(forward and reverse) quick starts—sudden stops—highly-ef- 
ficient and noiseless in operation. 

Rockwood Paper Frictions are the acknowledged standard. 
Made to fit your specifications. 

Jur booklet, ‘‘Friction Transmission,” gives dat. - 
mulae invaluable to the designer. Sent Sree Sp eae 
those who state occupation and firm connected with. 

The Rockwood Manufacturing Co. 
1910 English Avenue, Indianapolis, Ind., U.S. A. 
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A Safely Adjustable Clutch 


This isthe Edgemont Friction Clutch, 
which, as you may have heard, is absolutely 
safe. It is adjustable with cover in place. 
Made with standard diameters, metal on 
metal contact. 


Write for Catalog E. 


The Edgemont Machine Co., ©=mpte & National Ave., 
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Maximum Power With Minimum Weight 

‘These are but two of the features of the heavy-duty 

O. K. Combined Fricti 
Positive Clutch one 


Has the advantage of a friction clutch 
° ve 
Read the circular Vor details. os 


O. K. Clutch & Machinery Co., Columbia, Pa. 
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driven shaft 
jaw clutch. 
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We Can Supply it in a Rush 


. If it’s a chain, whether it be large or small; 
roller or block we have it for you. 


Our Catalog No. 18 is worth 
keeping on file—eend for it. 


‘The Baldwin Chain & Mfg. Co. 
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Have you any 
machines that re- 
quire variable 
speed? If so, it's 
up to you to inves- 
tigate the 


Evans Variable 


Speed Counter 
Shaft 


This device affords without doubt the simplest and most effective way 
of obtaining variable ‘ you have to do to get any, desired speed 
from 1 to 6 is pull the cord. Over 10,000 sets are in use. That's a pretty 
sure sign of the satisfaction they give. 

Let us send you Catalog 25. It explains. 


EvansFrictionConeCo., 1288 Centre St, Newton Center, Mass. 
= A. Warden & Co., 48 Shepherdess Walk, City Road, London, E. C., England. 
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Buy a Caldwell Friction Clutch 


Send for Catalogue Al 


Applied to Iron and Wood Pulleys, Gears 
and Sprocket Wheels, Gas Engines 


W. E. Caldwell Co. (inc.,) Louisville, Ky., U.S.A. 
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walt 
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for loose pulleys, friction clutches, high speed ma- 
chinery. Eliminates lubrication—runs from 8 to 
15 years without Oijling. 


ARGUTO OILLESS BEARING CO. 
147 Berkley Street Philadelphia 
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The Clutch That Delivers 100% Power 
STANDARD COUNTERSHAFT CLUTCH 


Baechle Patent 


Pulley Price List No. 4 Describes It. 
Standard Pulley Co., Cincinnati, O. 
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CLARK FLEXIBLE COUPLING 


Stronger and simpler than rigid couplings and flexible 
at all times Eliminates all : 
ment. Simple to instal friction due to misalign 


Send for details, sizes and prices. 


I. H. DEXTER CO., Inc. 

Clark Flexibie Coupling Co. Inc. 
Gone Street xi 7 = - New York 
ros. -» Montreal ‘ . Pacific 
Net & Twine co., Seattle, Wah ye B, aa 
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What Was He Worth? 


To Himself—To His Family—And to You 


After you have trained an intelligent workman so that he is a 
valuable unit in your organization, why run the chance of crippling 
him so that he becomes of no value to himself, to his family, or your 
Organization by exposing him to whirling projections on flange 


155 


ten 
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Supply Houses Carrying Stock: 
Diamond Specialty & Supply Co., Philadelphia, Pa. 
Codd rank & Specialty Co., Baltimore, Md. 
Standard Supply & Equipment Co., Trenton, N. J 
Lyon & Grumman Co., Bridgeport, Conn. 


L. L. Ensworth & Son, Hartford, Conn 

Chas. H. Newman, 309 Broadway, New York City. 
Chas. A. Templeton, Inc., Waterbury, Conn ; 
Central Distributing Co., Jackson and Detroit, Mich. 
Ryther & Pringle Co., Carthage, N. Y 

Culpeper Machine Co., Inc., Culpeper, Va. 

The Macan Co., Jr., Easton, Pa 

Lewis E.. Tracy Co., 127 Broad St., Boston, Mass 
Crawford Mill Supply Co., Winston-Salem, > 
Charlotte Supply Co., Charlotte, N. C 
Montgomery & Crawford, Spartanburg, 8. C 
Fulton Supply Co., Atlanta, Ga. 

Carolina Supply Co., Greenville, 8. C 

The Union Iron Works Co., Selma, Ala. 


Turner Supply Co., Mobile, Ala. 
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This is Swaging 

The swaging process 
is to hammer, squeeze 
and knead metal into 
any shape. That 
toughens it. The Day- 
ton strikes from 2,000 
to 6,000 blows a min- 
ute. 


Writeforourcatalog. 


Excelsior 


Needle Co. 


Torrington, 
onn. 


Coventry Swaging Co., Ltd., White 
Yriars Lane, Coventry, Agents for 
Great Britain; Fenwick Freres & Co., 
8 Rue de Rocroy, Paris, France, 
Agents for France, Italy, Belgium, 
Spain, Portugal and Switzerland. 


HAAGTUEOATEOUExUeDsenenedenoeneocetacrevescanerseeconstucuenteecencenentscneeannacenenesuanensnrnecgsusrvernccisccsevtncescnatgessesevarvoccnscansscecscecerteees 


SUUUNUDOOGEGUOAAAUAUAURAOOOGNGEGQUGUOAOUAULADADARNSAEGGSUGEEUGSGQUQRESAGSODDGRCOGSCCUCEOEANONGUDDGDAGEEUARORURGRDGGROADDOGRGRORDOODEAGROGOOGUQDODGRERORIUORUOOODORSORRADODORODRODICAGASASESORAsONNSOODADUgGSaGaUasacODAcnapaoegS 


couplings and set collars? 
Protect your men and your own interests by using 


Bull Dog Shaft Couplings 


* 
. — _ 


aS, Cathcart U. s. 
Patents issue 
Xe could and pending 


Po | i ed 
owen - ; ° 


These couplings are simple and safe. They have a smooth surface 
with no projections. Simply a metal cylinder having two eccentric 
chambers, each containing a rolling lock. ‘The coupling may be 
slipped on with the hands—no tools required. 

Write for full information, prices, and the name of the 
nearest supply house. 


Automatic Shaft Coupling Company 


> 
onto 
: 
m . = 


ere 


Foreign - 
patents applied 
for. 


Manufactured by 


Alexandria, Va. 
72-36 
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The Modern 
Machine Tool Drive 


Stop wasting power with antiquated methods of 
transmission, use the 


CLEVELAND 
Friction Clutch 


It starts gradually, without shock, and stops instantly 
when released. Self-oiling, without waste of oil. Dirt-and- 
dust proof. 

Get full information on this powerful, dependable clutch. 
Ask for bulletin. We guarantee quick deliveries. 


The Reliance Gauge Column Co. 
6009 Carnegie Ave., Cleveland, Ohio, U. S. A. 
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M. E. C. Hinge Collet Chuck 
Cuts Job-Changing Time by 90% 


Cytneer 


Let Us Prove It 


Much valuable time is lost in chucking and releasing a 


job with the ordinary spring collet chuck because of the 
amount of adjustment required. 

M. E. C. Hinge Coliet Chucks do away with all these de- 
lays. Operated by compressed air, they are opened and 
closed in one-tenth the usual time. They hold the job ina 
positive rigid grip without the slightest need for adjust- 
ment. No wrench is ui and the operator does not 
leave the front of the machine. 

This difference in speed cuts down operating costa to an ex- 
tent which you cannot afford to ignore. t us send you 
full details of M. E. C. Air Chucks and Collapsible Taps. 


Write now—No obligation incurred. 


Write Your Own Guarantee. 


Manufacturing Equipment Co. 
175 N. Jefferson St. - Chicago, Ill., U. S. A. 
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Is It Strong? 
Ask a User 


Of course the H & G Automatic 
r Self-Opening Die Head is strong. 
We think it’s the strongest ever 
made as well as the most accurate 
for our own use, 

very requirement of 
ry screw machine user, 


Catalog? 


Eastern Machine Screw Corp. “*ZgRAYEN, 


OUSQUURUOCORSOCORACOACEDEOSDODORUOSGRGSLESOCORCODIOODRSUSSOCSUCERUSOGPERGOESODGOOREOUSUSEAOUACHCOERUURGOSGQSSASCACOQUACEQCOQORAOGanNRETISOceOgseOCnousoasateaL 


pprvevtananeecnenecenccocensyoenersvnvsncuvcavenersanageveneseeeeugobtAatanuecetendcsceceenaneecteeUtee 


EUsUeVaaseUneneatOAQUlOODANGAIGROSUREQCOEOEROCHUDGUSDDODORESROQESOIDOROCUODOGOLECANOESEDOSOUCREDCODES 


Our Type ‘‘B’’ Reamer Consumes 


Less Power 


than ordinary Reamers 
Celfor Tool Company, 


: Learn 
more about the left-hand twist 
which does the trick by writing for 
full information. 


Buchanan, Mich. 
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This is the Die 


= Why not give the 

= Ideal Die a chance 

= to cut those accu- 

2 rate, finer pitch 

z threads that are annoying 
= you. Our circular will tell 
= you something interesting. May we send you 
2 acopy? 


Ideal Tool & Mfg. Company 


Beaver Falls, Pa. 
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RUBAKER APS 


Write for Catalog of Taps, Dies, 
Reamers and Screw-Piates. 
We'll send you a free copy. 


Brubaker Taps guarantee maximum 

service, econumy and durability. 
There's every goud reason why you should give 
them se trial. 


ee 


moe ss 


BAKER & BROS., Millersburg, Pa. 


New York, 50 Church Strect. 


W. L. BRU 
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TWICE THE CUTTING CAPACITY 
OF ORDINARY MILLED DRILLS 


and greater strength—you are assured of both in 

drills cf our make. The hot-forging process does 

it—they are hot forged, hot twisted, cutter cleared 

and sand blasted. And all drills are ground to 

micrometer caliper gauge after tempering. 

We make all kinds of Carbon and High Specd Drills. 
The booklet explains—write for a copy. 


New Process Twist Drill Co. 
Taunton, Mass. 
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Taps 3 holes 
from 3 sides 
simultaneously 
and turns out 
250 fuse 
bodies per 


hour— 
with an unskilled 


operator DETAILS OF THREE-SPINDLE TAPPER 


This is now being easily done with the 


Langelier Three-Way Tapper 


on pressed brass English 18-lb. high explosive fuse bodies. One 0.254-in. and 
two 0.1875-in. holes are tapped at one setting, and the threads are cut so per- 
fectly, the work readily passes English Inspectors. 

It eliminates the use of special fixtures or jigs. It decreases tap breakage and 
greatly reduces floor space requirements. Built to stand continuous hard 
service. 

Besides the machine shown we build a complete line of fuse drilling and tapping 
machines for the Russian 75-millimeter Shrapnel, Russian Detonator, American 
shrapnel and many special machines for making rifle parts. We can make 
quick deliveries. Send us specifications of work you are now doing. We will 
tell you what we can do for you. 


Langelier Manufacturing Co., Providence, R. I., U.S. A. 
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Williams’ “‘AGRIPPA”’ Tool Holders 
“THE HOLDERS THAT HOLD” 


are now used in numerous Government ar- 
senals and munitions plants at hotme and 
abroad. Their mechanical superiority is their 
passport, honored all over the world. 


They have been welcomed everywhere, and 
have merited the courtesies extended by keeping 
many machines busy on full time with the same 
tool steel formerly required to keep one machine 
operating on part time when solid tools were em- 


ployed. 
In time of high-speed steel shortage, this 


frugality and ability to utilize wasted ends of 
worn out tools made them doubly appreciated. 


Their P. P. I. E. Grand Prize backed by the 
Williams’ guarantee facilitated their early dis- 
tribution, but only their own mechanical excel- 
lence and the economies they afford account for 
final acceptance or for the subsequent reorders 
that generally follow from progressive shops. 


Buy 


we Warehouse 7 “AGRIPPAS” 


32B So. Clinton Street 
Chicago, III. from your dealer 


The Wrench People 


RE] Conserve Your 


ha 


also made in Right and Left Offset 
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B-C Milling Cutters | 
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A Cutter is either good or bad, according to 
whether it does, or does not do your work prop- 
erly and to your entire satisfaction. 


The B-C Cutter business is built upon the ability 
to furnish good cutters, not occasionally but con- 
sistently—every time. 

Make your next order a B-C order. 


BARBER- (COLMAN COMPAN Y 
ROCKFORD, ILLINOIS 


suuvuanacedansecascuereanvanasocacocaesuanenssnangsdgusuecuoveneanvctsasitatess4otsooeQGQ44QAAAAAUAS0Q0000006UU445QN{0AA0,TA045000A0585A54A0A0U0AUAU0A5Q0UL500Q540400{Q0UE0L05SRQAROCCCOS0RUTOS0S0E000808¢00%0000C¢N¢51411464 


[ 
Z 
| 
| 


Frosenwverevvevuescsttsresegenoraceonvvversevasenvecrasricrsvescestocuecnerruerneereoenevenrvevarwurguusstestverecotrtt 


cTHOOLOSRURDOSODEUAUORODACOOLSCOGSSDEELOUILOGOSLESUCORODLSDOSOCESEASQODONEASECOOMOADUGALOCLO“UOIZIATOUGLONNORIEY 


eee estan epee ep een PAL a Ne PN eee cere ee 


“Westhaven” “OK” Brand 
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DRIVE PIN PUNCHES 
Made in a large assortment of sizes. Ask to see them at ycur tool dealers. 


The Westhaven Mfg. Co. New Haven, Conn. 
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“VICTOR” Collapsing Tap 


Cuts perfect threads, trips positively, operates rapidly, is bui 
durable. The very tool you need for that hard & alee atone snc 


We guarantee satisfactory work. Right Prices. 
PROMPT DELIVERY 

Write today for Circular No. 10. 
VICTOR TOOL CO., Waynesboro, Pa., U.S. A. 
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LET US PROVE IT 
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By using Armstrong Tool Holders 


MADE IN 11 SIZES, Cutters 3% in. to 14 in. sq. 


ARMSTRONG TOOL HOLDERS WON THE GRAND PRIZE 


F 
Spm enna nT Aiea NH TT 


Vol. 44, No. 26 
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High Speed Steel 


MAKE ONE POUND OF HIGH SPEED 
TOOL STEEL EQUAL 10 LBS. IN FORGED 
LATHE TOOLS. SAVE ALL FORGING and 
70% GRINDING. 


Our catalog sent for the asking. 


ARMSTRONG BROS. TOOL CO. 


“The Tool Holder People’”’ 
315 N. Francisco Ave., CHICAGO, U. S. A. 


AT THE PANAMA-PACIFIC EXPOSITION 
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The quality of Buckeye Twist 
Drills is firmly established. 


We have spared no expense in 
equipping our factory _ with 
modern tool-making machinery. 
Our workmen are skilled. 


All steels are carefully selected 
and our intimate knowledge of 
heat treating the different steels 
assures a tool of exceptional 
strength and durability. 


You will agree with us—The 
Buckeye has quality. 


There's quality in our Cat- 
alog. Send for your copy 
today. 


, Buckeye Twist Drill Co. 


Alliance, Ohio 


PITT 
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Bore holes more Accurately, 
more Quickly, more Easily 

Y fa with a Casler Offset 
Boring Head 


Catalog E will be 
=\ mailed for the 
} asking. 


Marvin & Casler Co. 


Canastota N. Y. 
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Expanding Mandrels 
Tool Holders—Movable Benches 
Power Hack Saws 


And all of both superior design and quality. 
Western Tool & Mfg. Co., Springfield, Ohio 
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eee SELF OILING UNIVERSAL JOINTS 
nce oiled, Jniversal Joints do nc Se a pay Pere 
the finest whe Bh ater: “hpcednge nies polcipeen cs nO Serie 
Write today for 
Catalog and 
price list. 


Mutual Machine 
Company 


27 Wells Street, 
Hartford, Conn. 


Made of 


Universal Joints. 
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BAY STATE 
Adjustable Round 
Split Dies 


These dies are ground all over very carefully, enabling us to guarantee 
each die to run true with the thread. 


Free cutting on account of extra large clearance holes, giving more 
chip room. 

Made of highest quality steel by expert workmen. Seventeen sizes 
from }”’ to 14” diameter. 


We also manufacture a complete line of Hand and Machine Taps 
and Screw Plates. | 


Write for 142-page Catalog and Price List. 


BAY STATE TAP AND DIE COMPANY 
Mansfield, | Mass., U. S. A. 


Representatives for England, Geo. W. Goodchild & Macnab, 56-58 Eagle St., Southampton Row, London, W. C. 
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Slocomb Micrometers 
For Rush Work | 


In these days of rush, rush, rush, nobody 
can afford to scrap much machined material. 

| It cuts down the production—and the profits. 

| 

2 

3 

a 


Measure with Slocomb Micrometers instead 


of old-fashioned calipers and you will know 
where you’re at. 

Set No. 20 covering all sizes from 0 to 12 in. 
is very popular at present. Should be in 
every shop. 


Get Our New Catalog 15-A for Particulars. 


J. T. SLOCOMB CO. 


Providence, R. I., U. S. A. 


Representatives in England: Chas. Churchill & Co., Ltd., London, Birmingham, 
Manchester, Neweastl-one Tyne and Glasgow. Representatives in Germany 
and ustriy Tan ee F. G. Kretschmer & Co., Frankfort-on-Main. Repre- 
‘has. Civita, Milan. 
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NATIONAL 
T. D. & T. Co. 


High Speed Fluted 


Chucking Reamers 


High Speed Rose 


Chucking Reamers 


High Speed Semi-Rose 


'Chucking Reamers 


Complete 


National Twist Drill & Tool Co. 
Detroit, Mich. 


H. E. Barto 1 Co., 104- oe. 
National Triet Drill and Tool Co am ae a a Y: 
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UNION: CALIPER CO. 
ORANGE MASS. 


This Threading Tool 
Will Save Money In 
Any Machine Shop 


The method of holding the cutters is simple 
and effective. They will not slip. 

Cutters have the proper clearance. 

Cutters are ground to correct angles, insuring 
perfect threads. To sharpen, just grind the 
cutting edge. This may be done until the 
whole circle is used up. 


Send for our 56-page catalog show- 
ing our complete line of tools. 
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This Ever Happen 
to Your 


If you had fingers of steel—iong, 
slim and strong which could reach 
down into the flutes of a broken 
tap, stuck fast in the work the 
problem of getting the tap out would 
be easy. You'd merely twiist— 
and out it would come. 

That’s the principle of the Walton 


Tap Extractor. The crucible steel 
fingers of this strong device go down 


Wri into the flutes, grip the broken end 
te and enable you, operating a wrench 

for on the squared outer end, to back 
Circular the tap out quickly and easily, 


without injuring the thread. 


When such a time, labor and money 

saving device exists, why be without 

ie ste longer? Yours on 60 days’ 
ial. 
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THE WALTON COMPANY 
HARTFORD, CONN. 
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Easy On 
The Workman 


“AMLOWAAAC 
Cutting-Off Machine 


for copper or steel tubes'is a well- 
made rugged machine that will in- 
crease your production. 


It will help finish your contract on time. The actual time necessary for one cycle 
of operation on the small machine, i.e., to feed, chuck and cut-off 3 to 6 bands is 
less than one minute. There are three sizes—32, 63, 11 in. 


Write for full details. 


The Automatic Machine Co., er coneaencit 
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BEVEL GEAR GENERATORS 


82-in. 3-ply belt Length, 104 feet. Driving Pulley, 15 ‘eet. 
Receiving Pulley, 16 feet. Distance between pulley centers, 18 feet. 
85 r.p.m., 4,000 f.p.m. 1,150 horsepower. Installation March, 1911. 


Fisk Rubber Co., Chicopee Falls, Mass. 


im ot . 


One Inch or Eishty-Two Inch 


Machine Belt or Main Drive Belt. For 
any ‘service and every service, G & K 
Belts give absolute satisfaction. 


Because like the Fisk 82-in., all G & K Belts are carefully constructed 


from leather of our own tannage, tanned slowly, uniformly and ex- 
pressly for belting purposes. They possess the essential qualities of 
pliability, firmness vith minimum stretch, great tensile strength and 
durability. Lastly, they are absolutely guaranteed as to quality and 


workmanship 


Thereis a G & K belt for every drive in your plant 
—its use means maximum production and low 
cost of operation. Why not let us serve you? 


THE GRATON & KNIGHT MFG. CO. 


Oak Leather Tanners and Belt Makers 
Worcester - - Mass., U. S. A. 
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Bevel Gears 


ale cut by us theoretically correct, and sc are adapted to fine 
machinery of all kinds. We have special facilities for cutting 
SPUR, WORM, SPIRAL, MITRE, INTERNAL and EL- 
LIPTICAL Gear Wheels. Let us quote on your specifications. 


° e 1233 Spring Garden St. 
The Bilgram Machine Works 'pnitsdelphia, Pa. 
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The ideal chuck for 
heavy, all-round 
seneral shop work 


Distinctive Horton features —Large 
diameter screws with increased 
area of thrust bearings— 


Are embodied in our improved Model 
50 Iron Body Chuck with hardened 
thrust bearings placed near outer end 
of screw for protection against chips. 


Catalog 12-C on request. 


The E.Horton & Son Co. 


Windsor Locks, Conn., U. S. A. 
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Hew Fenn’s Friction Tapping 
Machinery Saves Your Taps— 


The great advantage of Fenn’s 
Friction Drive lies in the absence 
of spindle strains, to which all 
Ro en machines are subject. 
ase of change from forward to 
reverse. Sensitive to the least 
touch of the operator. Speeds 
changed by a simple adjustment, 
allowing reversal at high speeds 
and regular running, at anything 
between 225 and 600 r.p.m. Chuck 
takes all taps up to f,-inch. 


MUURUDSESUGROGDAGLILESRONScanesaccsncuauanee 


This machine supersedes hand tapping and 
all gear-driven machines. Catalogon request. 


Fenn Manufacturing Company 


Hartford, Conn. 
Telegraph Code ‘‘Fenn."’ 


W.L. Fenn W. A. Fenn 
(formerly of the Taylor & Fenn Co.) 
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THIS 1s New Britain Drill Chucks 
BALL BEAR- SAVE trouble and experiments, 
AND LABOR is saved by the fact that 
ea ee TIME is not lost in looking for 
Lan ve wrench that has become 
Moree rapes Placed or broken, 
f 


AND this chuck will prolong the life 
of your drills, as it does not grip 
harder than is necessary to do 
the work because it is self- 


as an integral 
part of the 
Chuck. 


Also furnished tightening. 

Joe pile aelee bg EXPENSE and maintenance Is to be 
considered when urchasing 
MADE IN drill chucks. The New Britain 

FIVE SIZES Ball Bearing Drill Chuck has 
ranging from ears to become clogged or 


no 
Broken. no wrench to becom 
misplaced. 


Let the Chuck Prove It. 
Union Manufacturing Co. 
New York Office: 26 Cortlandt St. 


New Britain, Conn., U. S. A, 
Makers of a Complete Line of Chucks. 


Oto 3/16 capac- 
ity to Oto 1”. 


Made of atecel 
throughout, all 
wearing F caeaeha 
being hardened 
the ball bear- 
ings reduce the 
friction to a 
minimum. 
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ALMOND CHUCKS 


BODY 
: I Powerful 
yy, Be) FERRULE Accurate 
w Durable 
PINION iy 
— NUT Cost Less 


. sea saden cut 
f A to 


ON MARDENED 
Maintain 


TOOL STEEL 
SPLIT NUT 


“——~ JAW 


—Ask Us Why— 


HARDENED 


BUSHING IN EACH 
PINION HOLE 


T. R. ALMOND MANUFACTURING COMPANY 


6 MAPLE AVENUE ASHBURNHAM, MASS. 
LONDON OFFICE: 8 White Street, Moorfields, London, E. C. 
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The Safety Drill & 


is the only attach- a) aay) 
ment for the pur- . weal 
posethat gives 
universal satis- 
faction and is 
Unequaled for 


Tap Holder 


Efficiency, Con- 
venience, Rapid- 
ity, Accuracy and 
Simplicity. 

Nothing to break or 
get out of order. 
Made in 4 sizes 
covering from O to 


2} in, diameter. 


The Beaman & Smith i. , U.S. 


Builders of Boring and Milling Machines, and Special Machines for such Purposes 
Constructed. 
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The Drill Is Accurately Aligned 
In The “Pratt” 


Ever think of the number of drills that break and the amount of 


= eae work due to improper drill alignment? The Driver in 


hucks overcomes this nuisance. Read aboutit in our catalog. 


Pratt 
Chuck 


Co. 
Frankfort, 
N.Y., U.S.A. 


Sole European 
Representatives: 
Selson Engin 


eer- 
ing Co., 83-85 
Queen ‘Victoria 
St.,Lcondon, Eng. 


SKINNER PLANER CHUCKS 
: Round and Square Base 


Powerful and ac- 
curately made. 
A necessary 
planer equip- 
ment. 

Sixteen (16) dif- 
ferent sizes. 
Always in stock 
for immediate 
shipment. 


Catalog of Lathe an@ DR Chucks sent upon request. Copy? 


THE SKINNER CHUCK COMPANY 


San Francisco Office: Rialto Building. London Office: 149 Queen Victoria 8t. 
Factory and Main Office: New Britain, Conn. New York Office: 94 Reade St. 
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This Chuck 
Is a Tap Saver 


IT’S THE NEW 
Bicknell-Thomas ° 
Tapping Chuck 


provided with an adjust- 
able friction drive which 
slips under strain in such 
a manner that breakage of 
taps is impossible. It is 
simple, efficient, durable, 
works within the smallest 
compass on multiple-spin- 
dle machines, and is espec- 
lally useful for blind tap- 
ping. Five sizes, cazacities 
4 in. to 1 in. 


To prove that the Bicknell-Thomas 
Chuck is a Tap Saver, we will send 
one on trial. WHICH SIZE? 


BICKNELL-THOMAS COMPANY 
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On GARVIN 
Wrenchless Chucks 


from a large brass goods plant 
advises a 50% reduction in cost 
by the use of these chucks. Is 
this not worth while investigat- 
ing at your plant? 

Two and Three Jaw Carried in Stock 
For Further ( Ask Your Dealer 
Information {| or Write Us Direct 


Pull description in Chuck Catalog. 


The Garvin Machine Company 
Spring and Varick Sts. 50 Years in New York City 
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GREENFIELD, MASS., U.S. A. 
a 
A Report 
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Errington 


Friction Tapper 
Style C. 


Auto 
Reverse 


Tapping 
Blind 
Holes in 
Air 
Cooled 
Auto- 
mobile 
Cylinder 


(AMERICAN 
MACHINIST, 
Mar. 14, 1907.) 
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The breakage of a single tap on this job 
would cause an intolerable blemish in 
the appearance of the piece and result 
in heavy loss in time and money. The 
Errington Sensitive Adjustment and 
Quick Reverse insure perfect results. 
Regulate the power of the machine to 
just drive and remove all danger of 
breaking the tool or injuring the work 
Fool proof, fits any drill press, and taps 
steel as safely as cast iron. Seven sizes, 
a” to ye 


ERRINGTON, 41 Cortlandt St. NEW YORK 
136 West Lake St., Chicago 
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CUSHMAN? 


FACE PLATE JAWS 


Tf you need a Chuck of any kind let us show you what we 
can furnish. We have a very complete line of 


LATHE CHUCKS and DRILL CHUCKS 


We also manufacture Portable Jaws for large face plates 
and tables. 


Let ua send you our catalog describe 
ing Chucks for all requirements. 


THE CUSHMAN CHUCK CoO., Hartford, Conn. 
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Geared Scroll Combination Chucks 


Each jaw is reversible and may be independently adusted by its 


separate screw. 


It is not necessary to throw any combination 


device ‘‘in” or ‘‘out’? to make the chuck ‘‘Universal”’ or “‘inde- 
pendent,” for the wrench may be directly applied to Scroll or 
Screw Mechanism, as required. These chucks are specially con- 
venient for holding duplicate work by a previously finished sur- 


face. 


Let us send you our complete catalog on chucks. 


D.E. Whiton Machine Co. 


New London, Conn. 


Sole European Agents—Selson Engineering Co., Ltd. 


“Whiton” Chucks sold and kept in stock by principal dealers all over Europe. 
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a ae aaa aaa | 
| Your Choice 
| Is Limite 
Z You must either buy a Sweetland—or an- E 
7 other make. Before you decide however, 
A let us tell you something of the work a : 
z Sweetland Chuck can do, the years of serv- E 
3 ice it gives and the unfailing accuracy and z 
Z power of its grip. E 
: One of our old users recently said: “If I : 
z ever have occasion to buy another chuck, z 
: it will be a Sweetland.” The Sweetland i obard ane rove: Jaw Combination z 
= : This is the well known Sweetland Combination = 
2 He had tried and he knew. rickets ie gated ot oon fanie ee pecoun tard = 
= oO e 1 ca ee ntro- = 
3 Write for our Illustrated Catalog. duction 2 any one who has « ever had any thing to do z 
: It’s a cure for the most chronic skep- true on face and bite, after being hardened. : 
EI ticism. z 
: The Hoggson & Pettis Mfg. Co., New Haven, Conn. : 
nani anenaiNnne 


It is simple and positive in its 
action— 


One operator may operate two 
machines equipped with it. 


To load it just slip the work over the 
shank. ‘The drivers engage the piece 
and increase in gripping power as the 
tool resistance is increased. There’s 
no adjustments of any kind in the op- 
eration of this chuck. 


Tell us what size holes you are 
chucking—we’ll quote you on this 
production increaser. 


Jenckes Knitting Machine Co. 


Pawtucket, R. I. 


= 
heen en TL LHL tree 
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Something 


When a tap binds. 


Has to “Give” 


And if you’re using ‘‘most any chuck,” it’s sure to 
be the tap. 
But if you’re using the 


Woodstock 


Improved 


Safety Tapping Chuck 


the tap is i 


nstantly released, because the 


chuck is adjusted to let go at a point just 
short of breaking strain in the tap. 


Try a Woodstock on thirty days’ free trial. 
Learn how it speeds up tapping by cut- 


ting out the 


risk. Write us. 


Peter Bros. Manufacturing Co. 


266 Railroad Avenue 


; - Algonquin, IIl. 


Messrs. A. A. Jones & ey ee of ce we England, carry a 


complete 


rerictiny 


“OUICTITE” Get It From This Angle— 


Full-Automatic Chuck 


Automatic Drill Chuck Corp’n 


ne of these chucks. 


A #-in. Taper shank drill lists at 80 cents. The 
same drill with the standard straight shank 
lists at 45 cents. Discounts same. 


“Quictite’’ the full automatic chuck that 
makes the use of expensive taper shank drills 
unnecessary, effects, therefore, a saving of 
nearly 50% on each drill. Get it? 


If your shop-men still imagine it is compulsory to use 
taper-shanks for quick shift jobs, changing drills, taps, 
counterbores, etc., just show them the ‘Quictite.” 
And after that it will do the showing—lower drill costs, 
loss from broken tangs, and the expense of all those 
extra collets. These are the savings it is now accom- 
plishing in some of the biggest shops in the country. 


The ‘‘Quictite” Drill Chuck is self-centering, accurate, 
durable and has no keys to get lost. Its construction 
and our 30-day free trial offer will interest you—Write. 


Detroit, Michigan 


165 


scvvvennneerenrznraregegagencercenncnecocroestatestateutsterssteanrsssticesssunnsngenStQ0eQQ@0svsuatev0susaseedsatascentogeacaesoegeuoszsencnanocevsceoussatacstt4uvttnasdessuntseQ4000S4440NQ90204404004400243¢0g0ruggunarszstt ne 


nveeTnrurtatek 


166 Buying—AMERICAN MACHINIS T—Section Vol. 44, No. 26 


In Cleveland— 


The Cleveland Automatic Ma- 
chine Co. is daily demonstrating 
the efficiency and versatility of 


W AHLSTROM 
Automatic Drill 
CHUCKS 


4 

\ in the manufacture of high-grade auto- 
: matic machinery. Operating a 2-inch 
i straight shank reamer in a 1-inch chuck as 


pictured here is but one way in which 
The Wahlstrom Chuck is unusual—it is 
positively driven, self-centering, wide in 
tool range and thoroughly automatic. 


There’s another style Wahl- 
strom chuck which will hold W 
T S tools whether they have a 
tang or not. 


hole it was drilled—the tool change 
took less than 2 seconds—because he 
didn’t have to stop the spindle. 


Wahlstrom Tool Co. 
350 Carroll St., Brooklyn, N. Y. 


aS Demy 

: J ' ' oa 
a 8 i >» 
“ae S Tosti | | | 

Before the workman reamed this 2-in. 


series tne nn NNN 


Anybody Can Learn to Run Them 
In a Few Moments 


That is an important item of economy. Little Giant 
‘Threading Machines are free from time-consuming 
complications. The parts are all of simple design and 
rugged cnstruction. 


Little Git 
Threading Machines 


with automatic opening die heads are adaptable 
to any work within their capacity. They are 
used for threading bolts, nuts and pipe. 


Gears are covered with guards for protection. 
The equipment of each machine is on a rack by 
the head, in full view and easy reach. Any 
length of thread can be cut. Little Giant Thread- 
ing Machines are furnished with motors attached 
as shown in illustration, when so specified. 
Write for Catalog No. 34 on ‘‘Screw Cutting 
Tools and Machinery.’’ 
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Greenfield Tap and Die Corp. 


Welln Brothers Co., Div. 
A. J. Smart Mfg. Co., Div. 
Wiley & Russell Mfg. Co., Div. 


Greenfield, Mass., U. S. A. 


New York Chicago Philadelphia 
Detroit London 


Wells Bros. Co. of Canada, Ltd., Galt, Ont. 


suayuvqevcouugsa.sueecey cutee tisenn EAU RRR HTT 


4 


oOURDT' OUSEANGTNRHUNORODTURAUNECONeOTEANTHE 
i] nusteearnesrooscoucerervasnrsaverevecveroreeeercncsvvesrastrneeetcosocsucensaesovttssuissaucuceatsessseecueveseusccsssrevvvatavasesssevansrageascaraseeazecacocaveznevevaccoszuscueneuecnenruscavacvervoterosausvevenvovecugseceuszuseev4nevuonegnsua44s44sarnonanTS4eustean¢p.eTECZIE007 


SRaseuveneggeaveseessesneccccceenccnsscenecuscusccecnancnnccoensnucccscssccets: 


June 29, 1916 Buying—A MERICAN MACILINIS T—Seetion 167 


DDindsthlasnnshisisiianadinsisns ot ison hd assy at shad dena neil al diel wi oe lata Hii iti MU NAHE 


U. S. A. PATENT (No. 996133) OF 
VISLOK SAFETY LOCK NUT 
© FOR SALE. 


VISLOK has been fully proved during the two years 
it has been on the British, Colonial and European 
Markets. It has been adopted and is regularly ordered by 


H.M. Admiralty The Largest Naval Construction 


Royal Aircraft Factory works in England 
Australian and Danish State Shipbuilders and Engineers 


Railways Gold, Coal, Iron Ore, Mining and 
Internal Combustion and High Quarrying Machinery 
Speed Engine Makers The War Office 


and many others, including Users of 
Power and Machinery of every Description. 


An equal opportunity for Commercial Success can be 
secured by acquisition of the U.S.A. Patent (Canadian 
also if desired). Firms having Automatic Lathes of 
the Gridley, Acme and Cleveland types will find this 
an investment of value. 


na >.> 


The Patentees want increased supplies to execute their 
numerous orders, through the inability of their British 
Factory to cope with the demand. 


For this ‘reason, they are desirous of placing a large 


Used as an |au : 
ordinary nut |= order for Visloks, the agreed value of which to be 


== considered as part of the purchase price of the Patent. 


A splendid opportunity to keep your 
Machinery profitably employed for years 


Blueprints, Samples and Preliminary Information obtainable from: 
Conwa bd 
Pe Lie Roland Kay Co., Building, Chicago 
y eee oo” —— 
ie PROPRIETORS & PATENTEES: 
ST. BRIDE’S HOUSE, 


as 3 

ee VISLOK LID; SALISBURY SQ., LONDON, E. C. 
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RATES: Positions Wanted, 3 
sertion, payable in advance. 
charge $1.00 Count 4 words | L 
offices. Advertisements for bids, $2.40 an inch, 


ANSWERS addressed to us at 10th Ave. and 36th St., New York or 1144 Monad- 


NOTE: Copy for the issue of July 
6 will be required one day earlier than 
noted above. 


Positions Open 


Foreign 


AN EXPERT in the designing of ma- 
chines for manufacturing twist drills and 
milling cutters; only thoroughly compe- 
tent men need apply. To the right man 
we offer a steady position for not less 
than three years at his own terms; New 
York City interview. P866—Am. Mach. 

Cuba 

STRUCTURAL DETAILER wanted for 
structural shop in Havana, Cuba; must 
be fully experience, rapid and accurate 
on mill building work; state experience, 
references and salary at once; good po- 
sition for right man. Address American 
Steel Co. of Cuba, Box 654, Havana, Cuba. 

Connecticut 

A MAN thoroughly competent to take 
charge of automatic screw machine de- 
partment wanted. Address, stating ex- 
perience, wages expected, etc., P§36—Am. 


Mach. 
District of Columbia 


A-1 LATHE HANDS on close and accu- 
rate work for chasing and finishing of 


threads: mechanics only are wanted. 
Apply enloyenent Dept., P. O. Box 1812, 
Washington, D. C. 
Illinois 
SUPERINTENDENT of factory wanted 
engaged in the manufacture of oil and 
gasoline engines; must be familiar 


with modern methods of manufacture, 
active, tactful, a close student of human 
nature and a natural leader; exceptional 
manufacturing men, even though not ac- 
tively engaged in gas-engine work, are 
encouraged to reply; position offers a 
splendid opportunity for one who can 
qualify; give complete experience. P653 
—AmM. Mach., Chicago. 


EXPERT in the heat treatment of all 
kinds of steel; a liberal salary and poe 
manent position to one who can qualify. 
P814—Am. Mach., Chicago. 


Indiana 


FIRST-CLASS TOOL AND GAGE 
MAKERS wanted, accustomed to close, 
accurate work. Apply the Stenotype Co,, 
P. O. Box 814, Indianapolis, Ind. 


Kansas 


FIRST-CLASS FOREMAN wanted for 
snap work department in a large foun- 
dry; good opportunity for advancement 
for a man who will he able to handle 
men to advantage; must understand both 
floor and machine work; advise present 
position, giving references and salary ex- 
pected. P843—Am. Mach., Chicago. 


Mansaachusetta 


FIRST-CLASS JIG AND GAGE MAK-.- 
ERS wanted; only those accustomed to 
close work need apply. Walter H. Wade, 
311 Atlantic Ave., Boston, Mass. 


Michigan 


ASSISTANT FOREMAN wanted for as- 
sembly department on high-grade gaso- 
line engines; also machine-tool operators 
and tool makers; 8 hours a day. P840— 
Am. Mach., Chicago. 


MACHINISTS—Young men with some 
machine-shop experience, to learn oper- 
ating die-cutting machines in Michigan; 
write age, experience, salary. P842—Am, 
Mach. 

Missouri 


THE WAGNER ELECTRIC MFG. 
CO.'S ATHLETIC ASSOCIATION wishes 
to add to its boxing and wrestling tal- 
ent, and will find room for good, clean 
amateur talent or promising material, 
who are either tool makers, machinists 


or automatic machine operators. Ad- 


TTT 


cents a word, minimum charge 50 cents an in- 
Cther advertisersents, 5 cents a word, minimum 
for blind address care of our New York or Chicago 
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nock Block, Chicago, will be forwarded without charge (excepting circulars etc.) 
IMPORTANT: Original letters of recommendation or other papers of value 
should not be enclosed to unknown correspondents—send copies. Advertisers’ 


names will not be furnished under any circumstances, Copy received until 10 


dress C. L. La Barge, Secretary Athletic 
Association, Wagner Electric Mfg. Co., 
St. Louis, Mo. 


New Jersey 


ASSISTANT FOREMAN for department 
in shop manufacturing electrical appli- 
ances; must be thoroughly experienced 
on lathes, grinders, milling machines, fa- 
miliar with piece-work system and mod- 
ern shop methods, able to break in un- 
skilled help. If you desire a permanent 
position write fully about your expe- 
rience, age, nationality and what salary 
you expect. “Foreman,” P846—Am. Mach. 


DRAFTSMAN wanted on multi-color 
press design; state experience, age and 
expected salary. P809—Am. Mach. 


New York 


EXPERIENCED OXY-ACETYLENE 
WELDER wanted. In answering please 
give experience, wages expected and ref- 
erences. Ingersoll-Rand Company, Paint- 
ed Post, N. Y. 


BLACKSMITH AND TOOLDRESSER 
wanted, man thoroughly competent to 
heat and harden high-speed and carbon 
steels. In answering give references, ex- 
powonee and wages desired. P221—Am. 
iach, 


COMPETENT CLERK for order and 
traffic dept. wanted; experienced in iron 
and steel, particularly tool steels and al- 
loy steels and specialties preferred; to 
receive attention state age, experience 
and wages expected. “Opportunity” P855 
—Am. Mach. 


MACHINISTS to learn operating die- 
cutting machines and eventually act as 
demonstrators, United States; also some 
for Europe; write age, experience, salary. 
P841—Am. Mach. 


TOOL MAKERS wanted on jigs, fix- 
tures and gages; highest wages and 
steady work; call or address Neptune 
Meter Co., Jackson Ave. and Crane &St., 
Long Island City, N. Y. : 


TOOLMAKERS and experienced ma- 
chine operators wanted; steady work and 
good pay. In answering please state ex- 
perience or apply in person if possible. 
Ingersoll-Rand Co., Painted Post, N. Y. 


PLANT MANAGER wanted for Ohio 
factory; 300 hands; fron and brass fin- 
ished products; no foundry; a high-grade 
executive required with ability to handle 
men, assume entire management and with 
qualifications beyond superintendent. P 
823—Am. Mach. 

DIE MAKER experienced in round die 
work for friction top cans; steady work. 
In answering please give experience, 
wages expected and references. P8&56— 
Am. Mach. 


Ohio 


PLANT MANAGER wanted for Ohio 
factory, 300 hands; iron and brass fin- 
ished products: no foundry; a high-grade 
executive required with ability to handle 
men, assume entire management . and 
with qualifications beyond superintend- 


ent. PS864—Am. Mach., Chicago. 
Pennsylvania 

MECHANICAL DRAFTSMEN, layout 

men, detailers and_ tracers, Address 


Chief Clerk, EngIneering Dept., Westing- 
house Electric & Mfg. Co., East Pitts- 
burgh, Penn. 

ASSISTANT FOREMAN wanted for 
iron foundry; man experienced on heavy 
work; must be able to furnish references. 
ca Me Se ee ee expect- 
ed. esta achine Co., P. O. Box 11 
Pittsburgh, Penn. prea 

ASSISTANT FOREMAN wanted for 
steel foundry; must be competent man on 
heavy work; state age, experience and 


salary expected; give references. Mesta 
Machine o., P. O. Box 1124, Pittsburgh, 
n. 
MECHANICAL DRAFTSMAN wanted: 
experienced in paper-mill machinery; 


none others need apply. P867—Am. Mach. 


A.M. Friday for following Thursday’s issue. 


MOULDER FOREMAN wanted to take 
charge of iron roll department; state age, 
experience and salary expected; give ref- 
erences. Mesta Machine Co., P. O. Box 
1124, Pittsburgh, Penn. 


EXPERIENCED MAN wanted to take 
charge of jarring machines in foundry 
doing heavy work; state experience, age 
and salar expected; give references. 
Mesta Machine Co., P. O. Box 1124, Pitts- 
burgh, Penn. 


FIVE MECHANICS to head machinery 
erecting gangs; unmarried, sober and re- 
liable men wanted, with knowledge of 
boiler work preferred; wages $100 month. 
P788—Am. Mach, 


MACHINE DESIGNER for boiler shop 
wanted; structural shop and ship-yard 
machinery; permanent position; applicant 
state fully experience. P853—Am. Mach. 


PRESS ROOM FOREMAN wanted, fa- 
miliar with sheet metal manufacturing, 
particularly drawing brass tubes; must 
have executive ability; state age, past 
experience, where now employed and 
wages expected; plant in central Penn- 
sylvania; excellent opportunity for the 
right man. [835—-Am. Mach. 


Rhode Island 


FOREMAN GRINDER wanted to take 
charge of department on automobile 
parts; experienced in all branches of 
grinding on various makes of machines, 
with ability to handle help and get max- 
imum production; state age, experience 
and pay expected. P865—Am. Mach. 


Tennessce 


MECHANICAL ENGINEER wanted: 
one who is thoroughly familiar with 
steam engine and gasoline engine design, 
also steam boilers and a general line of 
machinery; permanent position for right 
party; give full experience, reference and 
salary expected in first letter. P815— 
Am. Mach. 


West Virginia 


WE HAVE GOOD POSITIONS OPEN 
for die and tool makers and good all- 
around machinists. P759—Am. Mach. 


Additional Positions Open Advertise- 
ments, page 170 


Employment Agencies 


The Agenctes adveritsing here agree to refund any regtsira 
ton fee on demand any ttme within the first siz months 
when no position is secured. 


THE ENGINEERING AGENCY, ING 
Monadnock Block, Chicago, established 2 
years, finds high-grade men for execu- 
tive and technical positions for manufac- 
turers. Less than 2% of men selected 
through us in 1914 were discharged for 
any cause other than completion of work. 
Note high employment efficiency. Send 
detailed description of men needed—we 
do the rest. 


EMPLOYERS’ REFERENCE & BOND 
ASSN., INC., Lapham Bldg., Providence, 
R. I., procures capable engineers and ex- 
ecutives to meet your needs. 


H. H. HARRISON & CoO., Association 
Bldg., Chicago, registers high-grade 
manufacturing executives, technical, 
semi-technical and commercial men. For- 
ward complete data of requirements for 
immediate attention. 


CORRESPONDENT 


THE UNDERSIGNED plans and con- 
ducts correspondence for positions in 
technical, manufacturing and_ profes- 
sional lines for $2,500 to $15,000 men ex- 
clusively; complete privacy assured; no 
commission charged; only service fee an 
postage. Send name and address only, in 
confidence, for prefatory details. R. W. 
Bixby (Established 1910), S1 Niagara 
Square, Buffalo, N. Y. 
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ASSOCIATION 


FIRST-CLASS MACHINISTS, tool mak- 
ers, die sinkers, lathe, planer, drill press, 
screw machine, boring and milling ma- 
chine operators, wood and metal pattern 
makers, brass polishers, buffers, finish- 
ers, millwrights, hammermen and black- 
smiths, who wish to increase their op- 
portunities, to register with the free em- 
ploysment department of the National 

etal Trades Association, 1021 Peoples 
Gas Bldg., Chicago, Ill. 


Positions Wanted 


MECHANICAL ENGINEER, 20 years’ 
experience design and production, ma- 
chine tools, cranes, hydraulic machinery, 
gas engines, small tools, etc., desires 
change: now employed as superintendent. 
PW862—Am. Mach. 


Canada 


SUPERINTENDENT or general fore- 
man by a technical graduate with 12 
years’ practical experience: experienced 
on design of tools and machining of 8- 
and 9.2 shells; can lay out plant. PW859 
—Am. Mach. 


Illinois 


SUPERINTENDENT—Mechanical__ en- 
gineer at present employed as assistant 
superintendent in plant employing ap- 
proximately 400 men desires change 
about July or Aug. 1; age 35 years, a 
hustier and thoroughly famillar with 
modern manufacturing methods; capable 
of estimating contract work, buying 
raw material and getting out work in 
specified time; can take complete charge 
of office and factory; experience 15 years 
marine engines, air compressors, general 
and special machinery, all kinds of gear- 
ing and tools; location immaterial]: ref- 
erences. PW824—-Am. Mach., Chicago. 


MECHANICAL ENGINEER, university 
graduate, familiar with modern produc- 
tion methods, national experience, very 
many lines, who has constructed hun- 
dreds of new and special machines, who 
possesses the necessary experience, judg- 
ment, education, imagination, punch and 
power to achieve results, invites corre- 
gpondence from parties who need a 
strictly high-class engineer for consul- 


tation, invention, designing, develop- 
ment, etc. PW847—-Am. Mach., Chicago. 
Indiana 


AS EXECUTIVE or factory manager 
by tactful, progressive and tenacious 
man of experience and excellent record, 
now employed; systematic production 
understood, modern methods appreciated 
and commercial necessity grasped: inter- 
ested in high-grade, permanent position 
only; available 30 to 40 days. PW838— 
Am. Mach. 


Maine 


EFFICIENCY ENGINEER, young man, 
technical graduate; experience in time- 
study work, costs, designer and neat 
draftsman of automatic ars a 
transmission machinery, factory and m li 


buildings. PW861—Am. Mach. 
Michigan 
GENERAL SUPERINTENDENT or 


production manager, practical and tech- 
nical; 15 years’ responsible executive po- 
sitions; experience: automobiles, heavy 
steam and gas engines, machine guns and 
munitions; any accurate interchangeable 
work with modern production methods. 
PW8s57—Am. Mach., Chicago. 


New Jersey 


GENERAL FOREMAN or foreman, 20 
years’ experience, 11 years as executive; 
ositively can make good; reference. 
"W851—Am. Mach. 


New York 


ASSISTANT SUPERINTENDENT, pro- 
duction, or mechanical engineer; expert 
on interchangeable manufacture, rapid 
Production, modern efficiency methods; 
Plant maintenance; highest references 
relative to character. executive and pro- 
ductive ability. PW845—Am. Mach. 


BUSINESS OR SALES MANAGER 
wants connection with machinery manu- 
facturer who would consider the manu- 
facture of several special machines; es- 
pecially for South American trade; ad- 
vertiser worked up through machine and 
pattern shops to five years designing and 
drafting machinery to traveling sales- 
man, sales manager and business man- 
ager; might invest few thousand in a 
year or 80; will give and expect good 
credentials. PW854—Am. Mach. 


DESIGNER AND DRAFTSMAN with 
machine-shop practice and graduate en- 
gsineer, inventive ability, desires posi- 
tion where these qualifications are es- 
sential. PW839—Am. Mach. 
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DRAFTSMAN, technical graduate, 
American; six years’ experience arrange- 
ments and detailing electrical] and me- 
chanical. PW848—Am. Mach. 


SALES ENGINEER, production engi- 
neer or publicity by mechanical engi- 
neer; can advise as to layout, machines 
and equipment. PW794—Am. Mach. 


MECHANICAL ENGINEER and de- 
signer of many years’ experience, ae 
cializing on automatic paper-handl ng 
machinery, desires position as high-class 
designer and developer of intricate auto- 
matic machinery and devices; wishes to 
work practically independent of draft- 
ing room; New York City or vicinity. 
PW849—Am. Mach. 


MECHANICAL ENGINEER, college 
graduate, good executive and salesman, 
large experience in power transmission, 
conveying, elevating and general ma- 
chinery, foundry work, etc., open for po- 
sition. PW844—Am. Mach. 


MACHINIST — First - class tool - die 
maker, experiment tool designer, tech- 
shee & trained, 20 years’ wide experi- 
ence, best references, wishes position as 
foreman. PW827—Am. Mach. 


I HAVE AN UNDENIABLY SUCCESS- 
FUL RECORD as an organizer of fac- 
tories and handler of men; am a practi- 
cal mechanic of large experience in many 
varieties of manufacture. I am now giv- 
ing satisfactory service to a large cor- 
poration in the East, but for strictly per- 
sonal reasons wish to make a change to 
the West or Middle West; can furnish 
references of the most convincing kind. 
PW821—Am. Mach. 


FOREMAN, German nationality, 30, 
wants change; 12 years’ experience in 
manufacturing small interchangeable 
parts, assembling of small machinery and 
the handling of male and female help to 
best advantage; A-1 references; salary 
expected: $28 per week. PW858—Am. 

ach, 


POSITION AS TOOLROOM FOREMAN 
wanted by American, age 35; wide and 
varied experience. Details furnished on 
addressing PW860—Am. Mach. 


Ohio 


A FIRST-CLASS MACHINE TOOL SU- 
PERINTENDENT, at present employed 
by a well-known company, wishes to 
make a change; has had a general ex- 
perience in the manufacture of all kinds 
of machine tools; also able to supervise 
the designing: replies confidential. PW 
746—Am. Mach., Chicago. 


AS MANAGER or general superinten- 
dent by a man of wide and successful 
experience in the supervision and man- 
agement of plants consisting of machine 
shops, foundries, blacksmith, woodwork- 
ing, shect metal and contributing depart- 
ments, including main office; will guar- 
antee an open-shop policy without labor 
troubles; eg Ube eorene or commission. 
PW 805—Am. ach., Chicago. 


Pennsylvania 


SUPERINTENDENT OR WORKS MAN- 
AGER, now successfully in charge of 
manufacturing plant embracing machine 
shop, foundry, smith shop, woodworking 
department and all other manufacturing 
departments, including factory account- 
ing, production and planning depart- 
ments; experienced in designing and pro- 
duction of special! tools, jigs, etc., includ- 
ing organizing and systematizing alon 
modern producing lines; middle-aged an 
married: will consider change and can 
give satisfactory reasons for same. PW 
834—Am. Mach. 

Winconsia 

DRAFTSMAN, young man, experienced 
in shop work and aga et arene: 
desires osition as etailer or layou 
man; eced references. PW850—Am. 
Mach., Chicago. 
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TWIST DRILLS, CARBON STEEL, Jjob- 
bers’ lengths—we are open to purchase 
large quantities continuously, send price 
list, discount and cash terms to Wm. Hall 
(Sheffield), Ltd., Alma Works, Sheffield, 
England. 

AGENTS AND SALESMEN 


ACTORY AGENTS for the Fractio- 
tee adds and subtracts, shows the 
decimal equivalent quicker than figures 
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are written; 15% — ‘1/4 = %/g, = 0.984875; 
great labor saver for designers, drafts- 
men, machinists and others; sent on ap- 
proval;: price 50c. Fractiometer Co, 
Rochester, N. Y. 


TOOL STEEL SALESMAN wanted for 
New England; technical graduate famil. 
jar with machine-shop practice preferred. 
Address with full particulars. Ws52— 
Am. Mach. 


SALESMEN wanted by _ progressive 
concern; must be a mechanic, acquainted 
with the latest shop methods and believe 
absolutely in the limit system; excep- 
tional opportunity for the ri ht man; 
meee age and experience. 810—Am. 

ach. 


SALESMAN wanted, having experience 
In tool steel] and alloyed steels preferred; 
opportunity for advancement. In order 
to secure attention, application must pos- 
itively state age, experience and salary 
expected. “Permanent,” W816—Am. Mach. 


EXPERIENCED MACHINE TOOL 
SALESMEN wanted; must be hustlers 
who have proven ability to get business: 
give experience and reference of former 
cmployers. W863—Am. Mach., Chicago. 


Contract Work 


PUNCH PRESS TOOLS, jigs, fixtures, 
etc. Taylor-Shantz Co., Rochester, N. Y. 


MACHINERY, small or medium, de- 
signing, models, dies or jigs, 1 to 1,000 or 


nore, right to your blueprints. Estimates. 
submitted. Berggren & Pearson Machine | 


Co., 221-227 Canal St., New York City. 


WE ARE IN POSITION to take on ad- 
ditional work for the following ma- 
chines: 36-in. Fellows gear shaper, 24-in. 
Gisholt lathe, 2-in. hand screw machine, 


3x36 Jones & Lamson and 2 horizontal 
borin machines. The Sinclair-Scott 
Co., Baltimore, Md. 


MECHANICAL ENGINEERING AND‘ 


MACHINE DESIGN—Do you want a spe- 


cial machine pecullarly adapted to your: 
product and more economical than the: 


standard machine? Wide experience in 


~ 


work of this character enables me to- 


name time estimates which can be ful- 


filed. W. L. Schellenbach, 620 First Na- 


tional Bank Bldg., Cincinnati, Ohfo.. 


FIRMS WANTED to take on extremely 
close contract work on small parts suit- 
ed to screw machines, lathes, J. & L. 
millers, and {internal and external grind- 
ers. In replying, state machines avail- 
able. Ws80 Am. Mach. 


TOOL AND DIE WORK wanted;:also 
work’ for a plain Morton grinder, size 
6x36”. Address American Standard Mo- 
tion Picture Machine Co., 168 S. Boule- 
vard, New York City. 


Additional Contract Work Advertise- 
ments on pages 176-181 ine. 


Miscellaroues 


GET A “LAST WORD,” the Test Indi- 


cator Par Excellence. 
18 issue, “American Machinist.” H. A. 
Lowe, 1374 E. 88th St., Cleveland, Ohio. 


Patent Attorneys 


PATENTS. C. L. Parker, patent attor- 
ney, McGill Bldg., Washington, D. C. In- 
ventor’s handbook sent upon request. 


Business Opportunities 


NEW FIREPROOF FACTORY, equipped 
with electrically driven modern machine 
tools, also woodworking machinery; 100 
miles from New York; transportation via 
N. Y. C. R.R., B. & A. R.R. and Hudson 
River; private siding; interest in bus- 
iness if desired. BO349—Am. Mach. 


WATER POWER for sale, 500 hp. com- 
bined with an established business over 
30 years; a going concern with best rep- 
utation; no labor trouble. Address Lang- 
don C. Foster, Fulton, N. Y. ‘ 


For Sale 


CAMDEN, N. J., immediate occupancy, 
suitable for war orders or any business; 
brick buildings, 93,000 feet of floor space, 
with very fine power plant; 4.6 acres on 
water ront, Philadelphia lghterage 
limits; price a decided pareein: substan- 
tial mortgage. L. N. Creighton, Agent 
Bayonne, N. J. 

HEAVY-DUTY DRILLING MACHINE; 
drawings, patterns, jigs and stock of 
parts; fully developed and _ ready for 
manufacturing. FS772—Am. Mach. 


16 LB. ASSORTED SPRINGS, light and 
heavy coils, 75 varieties for repairs and 
experiments, $2. Hubbard Spring Co., 
Pontiac, Mich. 


Described in Nov. . 
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The POLICE Have Been Notified and 
‘THIS WILL SERVE to Notify YOU 


Did YOU write us about our machines P 
Did YOU write, inclosing check for machine you bought? 
Did YOU write, sending us an order, 


so that your letter should have reached us on the MORN- 
ING of JUNE 22ndr 


Our mail box was broken open and its contents stolen. If you have not 
had a reply to your letter, write us again, 


and oblige, 


DALTON MACHINE CO., Inc., 1911 Park Ave., N. Y., U.S. A. 


Manufacturers of the 6x30-in. Lathe 
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g a ssaiacaai aan | 
: if SUPERINTENDENT WANTED : 
= = 4 Sees = 
: D Y W t f ; ‘O E : For An Eastern Automobile Concern : 
Z O OU an 3 g Must be good producer of quality work and capable of hand- I 
= = = ling threethousand men. In answering give complete record, § 
2 QO P t f = 2 references, present employer and salary expected. = 
= e t Uu C a r O z z P 818—American Machinist Ss 
= 5 Eisaverrveeaseneeesacuecesesuenoncevcesnonensuvuacvaseanescaceosvasaveeacstuecoruvusenestanatescecccusenezseeereesnceveruanunsegeeseovnesrannsesnaguauttit 
3 Y O U r O r k o) E Ne Ne Aenea atcauaenacccasaacnaceeceaseecencne aca octane 
: 7 >: DROP FORGE DIES CUT: 
: If so, we can help you out. 7 AUTOMATICALLY E 
: We especially want to build : : cri ree Meeraee : 
: grinders, automatics, or spe- - KELLER MECH. ENG. COMPANY : 
3 i ‘ = i 70 Washington Street Brooklyn, New York City = 
: Cla l mac hi nes. We h ave a = SC 
3 modern s5 hop for cont ract aaa ac 
3 = = E 
= work, and our present crew 2 3 E 
i are trained machine tool s E Contract Work To Let : 
= ; . = = RELIABLE CONCERN wanted that can take on high-grade jig, & 
2 builders. We will now con- = = tool, fixture, gage and thread work for immediate delivery; must be 
= : s ‘oe = = used to close and accurate work. In replying, kindly advisc names of = 
: side r ta kin g on addition al : Z ae a Betauaae igucere done work; also state how many men and what Z 
: contracts. 3 W736—American Machinist. Z 
Z E Ehooecaecneresnsetreeccensereacicvsesezteeeeticteeeiuseemsiseentenneetmaminemnueuuanuonmmnacatinnd 
z 2 Reece aren aurayarsnscrtctttcszcsteaesersreaaecegssvastecassvgecsesvectoertancnsneasngensesanc es 
E = 2 SCIENTIFIC MACHINE & TOOL CORP. E 
: Z 2 210-212 Canal Street, New York City = 
=| Giddings & Lewis Mfg. Co. |i: Designers and Buildere of i 
|| FondDulac - - Wasconan | | | SIGS, FIXTURES, GAUGES and TOOLS | 
= = & MODELS and EXPERIMENTAL WORK = 
: : SPECIAL MACHINERY : 
2 = = Accurate Workmanship Prompt Delivery 5 
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Advertisers’ Names 
ie Ve acetal Mfg. Co., J., Springfield, 


C. & F. CO.—Chandler & Farquhar 
ide 419 Atlantic Ave., Boston, 
ass. 


CINCINNATI Planer Co., The, Oak- 
ley, Cincinnati, Ohio. 

DAVIS Machine Too] Co., W. F., 32 
North Clinton St., Chicago, I. 
HIMOFF Machine Co., 128 Mott 

St., New York City. 
MANN Lithopress Co., The, Machine 
Tool Dept., 58 Walker St., N.Y. C. 
PARMELE, Charles L., 50 Church 
St., New York City. 


VONNEGUT Machinery Co, 
dianapolis, Ind. 


In- 


Chucking Machines 


58 Potter & Johnson No. 6A automatic, 
new.—DAVIS. 


Cold Saws 


3 No. 5-——6” Nutter-Barnes.—C. & F. CO. 


Cold Saw Machines 


18 Newton No. 500 with 20” Inserted 
tooth blades.—DAVIS. 


Drilling Machines 


26” Rockford, with sliding head, back 
gears, power feed.—DAVIS. 


4 Henry & Wright No. 1 style K, new; 
12 Colburn size D2, new; 25 Colburn size 
D4, new; 1—24" Hoefer, new.—DAVIS. 


[Radial] 


36” Dreses radial cone drive, quick: 
return tapping attachment.—DAVIS. 


3’ Mueller, 5’ Dreses.—C. & F. CO. 


Four Myers bench drill presses with 
chucks (new); Aurora 20” swing, vertical 
drill press, power feed, back gear, $150.— 


Gear Cutters 


30” Flather, fine condition.—Dreses 
Machine Tool Co., Cincinnati, Ohio. 


Generators 


180-kw., 3-ph., 220-V., 60-cy., 514-r.p.m. 
generator with exciter.—The Watson- 
Stillman Co., Aldene (Roselle P.O.), N. J. 


Grinders 


12”x42” Landis, universal.—DAVIS. 
B. & S. No. 2 surface.—PARMELE. 


No. 16 Brown & puerpe plain, 10”%x72”; 
Norton 10x50” plain; arner & Swasey, 
double spindle, internal.—C. & F. CO. 
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Universal tool and cutter grinder— 
Wells No. 190, complete with all attach- 
ments, new.—DAVIS. 


Kettles, Soda 


2—40-gal. gas-heated soda kettles, in 
good condition; make us an offer.— 
Wagner Electric Mfg. Co., St. Louis, Mo. 


Keyseaters 
1 No. OO Baker, $185.—CINCINNATI. 


Lathes 


34” Gisholt with 4” hole-—VONNEGUT. 


19”x6’ Porter, with three-step cone, 
double back gears.—DAVIS. 


Advertisers’ Names 


are abbreviated in most of 
these items. Complete names 
and addresses head the list. 
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Draper 18”x18’ lathe, turret on shears, 
with power feed, 2% hole in spindle.— 
PARMELE. 


14”x6’ LeBlond QCG, motor drive; 14”x 
6’ Prentice QCG, C.R.; 16”’x8’ Prentice, 
geared head, QCG; 19”x8’ Reed, C.R.; 26” 
x12’ Reed, C.R.; 30”%x10’ Fifield, triple 
gweared.—C. & F. CO. 

1—16”x8’ Barker, new; 
banks-Morse, new.—DAVIS 

Bradford 24” swing x 12’ engine lathe, 
plain change gear, 2” hollow spindle, 
comp. rest, form 434%” belt; new orris 
engine lathe, 18”x8’ double back gear, 
semi-quick change, comp. rest, hollow 
spindle; Lodge & Davis 18”x10’ engine 
lathe, taper attachment, plain change, 
hollow spindle, comp. rest.—MANN. 


Milling Machines 


3% Garvin 


88-16" Fair- 


No. lain, with counter- 
shaft, $400.—A. H. Wadell, Rahway, N. J. 


1 No. 2 LeBlond plain, 3-step cone pul- 
ley, single back gear, quick change gear 
for feed, good condition, $775; 1 No. 3 Le 
Blond plain, 3-step cone pulley, double 
back gear, quick change gear for feed, 
good condition, $1,050.—HIMOFF. 


Planers 


Slightly used 42”x42”x26’, 4 heads, 4 
speed gear box on housings and motor 
drive; fine condition.—Whitcomb-Blais- 
dell Machine Tool Co., Worcester, Mass. 

1—24”"x24"x6’ L. & D.—BLESSER. 

Whitcomb, crank; 30”x30”’x8’ Flather, 2 
heads: 48%x48”x20’ Putnam, 2 heads.—C. 
& F. Co. 

407x40"x12’ New Haven with one or 
two heads.—DAVIS. 
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Presses 
Punch presses—A variety from 900 to 
9,000 Ib. in weight.--VONNEGUT. ‘ 
Screw Machines — 
[Automatie] 


CTial Cincinnati, $800 each.—CINCIN- 


One 4144” Cleveland auto.—BLESSER. 


%” and %” 4-spindle National-Acmes; 
No. 55—1%” 4-spindle National-Acme.— 
C. & F. CO. 


N 


6 No. 3 Stecher, new.—DAVIS. 


Shafting 


12,000 to 15,000 lb. 15” cold roll shaft- 
ing at less than regular present price, 
mill lengths.. Address the Dairy Cream 
Separator Co., Lebanon, Ind. 


Shapers 
20” Hendey, geared friction.—DAVIS. 
20” Smith & Mills, gear box drive; 24” 
Hendey, friction; 15” American Too 
Works Co.’s, crank.—C. & F. CoO. ; 
Shears | | | 
1—60” type I-H Collier Smith rotary 
GUT. 


shear.—VONNE 


Traveling Cranes 


One 40’ span, 15-ton electric traveling 
crane, D.C., 220 volts, hoist 12 hp., trolley 
7 hp., bridge 10 hp. This crane has just 
been removed to make way for a new 
one. Hoisting motor should be renewed. 
—Murray Iron Works, Burlington, Iowa. 


Turret Lathes 


2”x24” J. & L. cone head; 1%” Pratt & 
Whitney wire feed screw machine, geared 
friction head, power feed to the turret, 
latest pattern.—C. & F. CO 

22” Libby full swing side carriage tur- 
ret lathe; excellent condition; includin 
two motors and tools—COFFIN VALV 
CO., Neponset, Boston, Mass. 

9”%94" J. & L. cone-head-type, motor 
driven, with bar equipment.— DAVIS. 

12”x5’ Wells with 714” three-jaw 
universal chuck and six-hole turret.— 
DAVIS 


WANTED 


36” Niles pulley lathe, gear feed pre- 
ferred; must be in good condition. Union 
lron Works, Decatur, Il. 


We need immediately a planer type 
surface grinder for finishing drop forg- 
ing dies. Capacity 20%x20”x4’ more or 
less; need not have oscillating attach- 
ment. We also need 20” back geared 
Gould & Eberhardt shaper. Tools must 
be in strictly first-class condition and 

Vise & Tool 


price reasonable.—Bonne 
a. 


Works, Inc., Allentown, 


To Advertisers of Second Hand Machinery | 


With the July 6th issue we will discontinue the “‘list’’ form of advertis- 
ing as above and substitute the sale of space by the “‘inch.”’ 
This will give each advertiser an individual space in which to display 


his advertisements of Second Hand Machinery, For Sale or Wanted. 


The following rates will apply: 


(Rates for larger spaces furni: hed on request.) 
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nate 


$400,000 Worth of Machine Tools 


FOR IMMEDIATE DELIVERY 


Most of them only about a year old 


I 


Our Entire Equipment For Sale consisting of a complete line 
of machinery suitable for the manufacture of 3 to 6-inch shells 
or general manufacturing purposes, including: 


Lathes 
Jones & Lamson’s 


Gridley’s 


Planers 
Thread Cutting Machines 
Grinding Machines 


Shapers Also Some Large Heavy Tools 


Send for Catalog, listing same in full, or better still, come to 
Providence and look the ‘machines over in our plant. 


PROVIDENCE ENGINEERING WORKS ~~ - 


ioesnsoneerntoncvsrsacavacasoeracensecstagedenenecseavsencrvegssoneseteacnvesatscevoseseoeurosuscennasernsvcosoudcoacistraesazcasesergeauracnscearasnsssecasrasoccosracaccccusnsitenrecasvesertceassdscersevaeevsancnrenstogaccusssacgcaonnnatsceovssusizeoncouevacscegvescatatenengvorasarengeneatizseeuntusg 


Providence, R. I. 


UACUSOOUAAREUOGROSGUDOOUUCEOUDDELOUOGENONGORGEOAOOUENENNCTONSUOLSECOROUSOEGRESOOUREGAESEISOUSOEQOUSOULRESOSONONCUSOGOUGRISLEQOUOSUAASOCREUOODNNECCUNREQICUOCROCONUNECRECOUANONeogESaSOSacReiaueedoc+cdnoneesassecseegan? 


gzUCHUUORUEOGRSUOCNAUNSDEORAUONLCAASRSUSAUOUDCUSUONUDOLONLUOUCUCOLCILENOGEEEOOUIISOCAUCCRESOUNCLEORENOOSTUESOCCGONCALUOODORESNDGGQUOLUAAUGEESOANIGUOEONASSUIALURDC. SAUGLUGRUGUOCAUAESULOUSECTHOREDACUBDSGHGOTUDLONNORSAOGRSDODGUCOSEOEAODDCOGRENCRDCSURGQNEOUBEREASUOOGODRDEOSOSGRONNGESEDGQEOSDCLGRUGHNODASONGRSSORGRORSECELOEAEUOSOCT, 


FOR SALE New Machinery and Tools 2 


Engine Lathes 21-in. Swing, 8 ft. 6-in. for sale account cancellation contracts, shipments 
bed with Turret. sanie day we receive your order. 

Hurlburt & Rogers 6-in. Cutting-Off ALLEN HIGH-SPEED BALL BEARING DRILLING MACHINES 
Machines. 9—2 spindle 3—3 spindle 

These are new machines and have never se ecto 

: D’ARMOUR BENCH DRILL PRESSES 

been used. -They were purchased in excess 20—12xys-in. Drill Presses 
of our requirements. SMURR & KAMEN PLAIN HEAD SCREW MACHINES 

Prices will interest you. Will send pho- 


7—No. 4 Machines 
GEOMETRIC DIE 
tograph. HEADS AND TAPS 


25—2-in. Style C 5—1}-in. Style D 
10—1-in. Style D 25—1}-in. Style ML 


NEPTUNE METER CO. 


Jackson Ave. and Crane St. Long Island City, N. Y- 


is coUesuncauauedunonvecuuneatccsaneceaueneaesneantanvesnsueeensnvngcecusensseassocnveaecenconennauanenscasannenscengesscsvaccensoacnccueaenvecunussensssenestvadditits 


Address your inquiry to the Pur- 
chasing Agent, Mead-Morrison Mfg. 
Co., East Boston, Mass. 


“AUREAUAATNONRPOORRNOUURADGETECLOOCORSCOROGTSSUSDODECNLGUODROSEOREDONONGGUSDOEILCRUGRECOUUSSOIGEOUAUROCENSSOCRECCEEUORCSENSAROOREESLONADCGRGERODSINeguananCusen Nats 


LQCURADRGRURDDOGREOLOORSEGDSDUGSLOOSUNEGAULUQOUOAINCAUROCSNCNOOEENURDONGCOUDSOTINGLOAEORLCERADDESNUaGRRELE 
AOOOUADERDOLODORAOUUGUCUORCOAUQUADDGRESOONODOROONRCHANDNOERENICNECADDOCOSORECSREONASUUOCARUDGAOIEUGEESEONGS 


SLUUCNOEAOUCRANNGUCALOLANUOUSCUELGLILUOREELAOCESCODCOSOGDOCELUSEOANCOSNROGSRRLgGOUEAEAOUEaA ERA HRUAaanetaGt 


te 
att 


GREAGULSROSAGAEDEASGSQAUOERODOESDRCSOAGONGACOOUIDCUSGSAGSASADSAUGGRORSADSGQNSBASQOUSSDNACNASULOQRDSHDAORSOSORSNEUGCNOOSBOOGEDCROCGaeagaaacoacensnuasdoguonsonse 


ns 


ROMantsucuancanuvcudcenancengcostsvuucounongnouaverseocsngungststscscroncanasssrocuegacensaasceauogeegesvanucroengues4estensneQ0svabetUUUdgenNSHRNEHOUOSEULEOET” 


FOR SALE 
Air Compressor and Engines 


1—Chicago Pneumatic Tool Co. “Franklin” air 
compressor. Duplex Steam cylinder 19 in. dia- 
meter, L.P.A. 19 in., H.P.A. 14 in., common stroke 
14 in., capacity 690 cubic feet. 


1—Harris Corliss horizontal single cylinder 12x36 in. 
engine 90 hp. 


I—Armington & Sims horizontal single cylinder 
9x12 in. engine 50 hp. 


Only reliable products can 
be continuously advertised 


OCUOUNRAUONUSROCUOREROROTSCOOOEESANOCASDCUTTOGAURHAcUUdRAcOREeCecsegcnausacacencoueatoced 


For prices and further information address 


Universal Winding Company - Providence, R. I. 


SURDECUSRGOORGOROGRONOESOREUACEESOSOUOUERUOGSICOOUERIOGULCELOCCGETOCUONSNUNRERL OREN CERIESQCNONSER 


uadcnstentsceerereearoccarenvecsueteancereeveeeercenrureenaenntosenveeueneneetnonacucvenceoneecucsossonenvenseantancencanuecueseaconcnncconsceantadenscngneree 


CAUNAUALNULOUANESUEOSAROASRAZUSRLICAANSSREDIGDEGUOAELOGSEREAQSQEONILOGUEOUOGEUGE OE ENGEUOSRAOOAGEORRECONEAOcRONN 
GPUUSEUAUAGRANCOUGRAEREOGGOUOGEDSUOGSUNSULRDERLOGAAUGLSOUI2OQRUEGOSCAUSOECSDSDOSROLOGUAUEGLOEEOCORSLESROGE 


BU 
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IMMEDIATE 
SHIPMENT 


Two j-in. Cleveland Full Automatic Screw 
Machines 


in eycnnd Full Automatic Screw Ma- 


Two Brown & Sharpe Full Automatic Screw 
Machines, yy-in. capacity 

Five No. 24 Garvin Hand Screw Machines 

Bement-Miles double end Cutting-Off 
Machine, 10-in. capacity 

Manville geared Knuckle Joint Press 


No. 3 Landis Universal Grinder 54-in. Colburn Vertical Mill, two heads Sellers Hydraulic Wheel Press 
No. 4 Landis Universal Grinder Two 36-in. Bridgeport Vertical Mills, two 26-in. Kelley Crank Shaper 
Four No. 14) Landis Internal Grinders heads 24-in. Smith & Mills Crank Shaper 
No. 1 Brown & Sharpe Internal Grinder 36-in. Baush Vertical Mill, turret head 21-in. Juengst Crank Shaper 
Bee. 11 isi No. 12 Brown & Shurpe Plain ae a ae iz "bar per Se oro ene Soaper 
rinders i 16-in. Ohio Crank Shapers 
Diamond Surface Grinder, 12x24 in. uae Poe Mae oe ver 44x44-in. x 16-ft. Niles Planer, one head 
No. 2 Brown & Sharpe Surface Grinder rh 40x40-in. x 8-ft. Pond Machine Tool Co. 
3x36-in. Jones & Lamson Flat Turret Lathe 
Norton Grinder, 6x32 in. 2x24-in. Jones & Lamson Flat Turret Planer 
No. 5 Bath Duplex Internal Grinders Lathes 36x30-in. x &-ft. Powell Planer, two heads 
Pond Machine Tool Co. Radial, 6 ft. No. 5A Potter & Johnston Turret I.athes 30x30-in. x 16-ft. Harrington Planer, one 
Niles Semi-Universal Radial, 5 ft. 7-ft. Bliss spur and bevel Gear Cutter head 
Bickford Semi-U 36-in. Fellows Gear Sha 30x30-in. x 8-ft. Pond Planer, two heads 
i-Universal Radial, 5 ft. 125-Ib. Sc P Min 17-in. Miles Sl 

Ingersoll Slab Miller, 3x12 ft., three heads Mie Hote ole fate Wein: Parse sien 
Ingersoll Slab Miller, 12 x 48 in, - Hackney Power Hammer 4-in. Putna'n Slotter 
Newton b rar : 1,000-Ib. Morgan Steam Hammer 12-in. Sellers Slotter 

ied Scat : uty Vertical Miller, 48-in. ar pro mement ee nes ea ae Soy ua 

. le elve Hammer ewton Rotary Saw No. 
Brainard Vertical Miller No. 4 Mitts & Merrill Keyscater 16-in. Baker Tapping Machine 
ee HE padeabalet ha an Buller No. 2 Mitte & Merrill Keyseater 10-ft. Plate Bending Rolls 
pe setye 

No. 1 Cincinnati Plain Miller Leen iba tla alee AMONG OTHER LATHES, WE HAVE 
No. 9 Kempsmith Plain Miller area ape tee : Bane stroke THE FOLLOWIN 
No. 12 Brown & Sharpe M turin ‘ns : De eee ae ‘ 

Miller nye -Manulscturing Three 2-in. Cleveland Full Automatic ey ef ae Field, tae plate.crive 
No. 4 Garvin Profiler Screw Machines ; 34-in. x 16-ft. Perkins 
60-in. Bement-Miles Vertical Mill, two 1}-in. Hartford Full Automatic Screw Ma- 32-in. x 16-ft. Pond 

heads _chine ; 32-in. x 16-ft. Niles 
60-in. Bement-Miles Horizontal Mill, G-in. Six 1}-in. Cleveland Full Automatic Screw 30-in. x 21-ft. Fifieid 

bar Machines 28-in. x 18-ft. Gray 


NEW YORK MACHINERY EXCHANGE 


50 Church Street New York City 


FOR SALE 


6—13-in. Gisholt Semi-Automatic Lathes, July 20th delivery. 
10—21-mm. Gisholt Semi-Automatic Lathes. July 31st vt 
6—13in. Gisholt Semj-Automatic Lathes, August 10th delivery. 
10—21-in. Gisholt Semi-Automatic Lathes, August 15th delivery. 


These machines have been In use one year. 


‘TRAYLOR ENGINEERING & MFG. Co. 


j Allentown Penna. 


FOR SALE 


| Barnes 42-in. Upright Duill 


m 
us 


SDasserenenecenseannnvzccucasonescasnacneneczuesacangneetanegacsoansaercucsnseascesuonrausneeestesnoenasensssea= 


For Sale 


“NEWTON” Machine Tools 


Newton Machine Tool Works, Inc. 
23rd and Vine Sts., Philadelphia 


O temporarily fill urgent requirements we 

offer, subject to prior sale, 30-in. Horizontal 
Milling Machines 8 and 12-ft. tables, Rotary 
Planing Machines, Crank Slotting Machines, 
Cold Saw Cutting-Off Machines, etc., used ma- 
chines and fine new continuous Vertical Milling 
Machines. 


i 
7 
L 


ul 


EUMALGOSAAGAOQLUDADUAREGRARGARARADDLSOSaDASSUENEGLUCSRTRBEAgsagaacacuacannacsugnanseesuceuasessauacooesaanns 


Fine Condition. Price, $450.00. 
Can be seen in operation at 


SLEEPER & HARTLEY, Inc., Worcester, Mass. 


SLESSUALADERERDAIUERSRCORATRRRONSSONONER IESE 


Write For List 


40 items second-hand power 
presses, can making machinery, etc. 
F8 773—AMERICAN MACHINIST 


eqevenverinouoencneacoce cnaceonenepescoecseseesteuebeseacauaneseeestcensenencatecncccsonsceaonsessaccousestecntesensaeneas0 ss tcesonentcocsuonscsogscacavelieeaselaC le 


FOR SALE 


3—New 3x36 J & L Turret Lathes Bar or Chuck Equipment 
1—24x26 Greenlee Bros. Turret Lathe 
3—No. 3 Becker Milling Machines 
1—18-in.x8-ft. Blaisdell Lathe 
1—No. | Cincinnati Grinder with Equipment 
FS 774—American Machinist 
SSUROGDEYRGOODULESELAGSUSUCRESTESESCUSEOTOGEELGLOONGECOOROGAESLCNCQOTUCOILOVASTONNOSOSCORACENDESODPRGUEOREOUERESEEasEnoOcanEAdconenesacoesrentesconenenneroneTE® 


POO Parity 
SUORGDSO ORGAN DASE ROSSEUEAanseacaeeteaaonnneasseasses: 


SOFAUCGROAASESEAASOUNEDEOESOGAUEGUODOSONSOLEONGGASGQOQGOCOLEOUASIURGUSSONNCIOOESDGQEQGRINOUSUIUGOEARSUSELOTINNDONCQUSSUCRUOTINOLESETOUS0000C0S000020R0E0508000% 


FOR SALE 


Two complete rope wheel drives each to transmit 150 hp. at 65 r.p.m. 
Large wheel's diameter 14 feet, 6 in.; bore 11) in. with 10 grooves for 


Rese ye ee ee ge age ee 


2 ISSASSS 


VNEW an and USED) 


AUVACHODSLUSAL OA DSAUDURSDCROREANSSESSTSVONTEVERIte- 


a aaa | 


NURASTORDSESTDURDAUNeUOsaUeOaorpeagneRategTetett= 


Me j 1.-in. rope. 
y \s | G UARANTE E o> Above fee were in operation only six months. May be inspected 
Us ;ENO FOR LIS | at any time. 
‘SIMMONS MA MACHINE CO Inc. If interested, address 
| he. So Bre oder: 3 ° re er aide = De La Vergne Machine Co., Foot East 138th Street, New York City 
OEE Seb ATE eB i RTE oat a ee DAE Pe Eseveovnenearascessoutennsocassaenveguas eusscccuecsannansuceeansacscedasneccsocasanastasa ssdsanscs cgeneanseus4ustadeneccacsuncngeasaacocacascacceseusereestaed 
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MACHINE TOOLS 


PLANERS 
36-in. Detrick & Harvey open side, 13-ft. bed..... $2,000 
36x36 in. x 8-ft. Sellers, 4 heads................. 1,200 
24x24 in. x 6-ft. Pease, 1 head. ............ eee aee 450 
AUTOMATIC SCREW MACHINES 
Three (3) Brown & Sharpe No. 2, each...... Pees 500 
Two (2) 2}-in. Gridley, single spindle, each....... 1,500 
National Acme 4 spindle, }§-in. capacity.......... 1,250 


MILLING MACHINES 
No. 5-B Becker Vertical, table 53x14-in.; equipped 


with rotary table... 0... 0... ccc ee cee eee ees 1,850 
Lodge & Davis Universal No. 2, back geared...... 850 
HORIZONTAL BORING MACHINES 

Lucas Horizontal Precision Boring Machine, 2}-in. 
CAPACItY. 0. eee eee ene e reece eens 2,000 
No. 0 Bement Horizontal Boring, Drilling and Mill- 
ing machine, 2}-in. bar................-0005: 950 
GRINDERS 
Landis, plain, 8x38............. cece eee 1,400 
Two (2) No. 5 Rivet, each. ...............0.085- 500 


Pipe Machines 


Jerecki No. 7, 2-in. capacity. ............0s ceca $75 
Jerecki No. 12, 6-in. pipe, direct connected engine 

CLINGS 5.0 atte ee Voted ow rae ee ba ees 400 

RADIAL DRILLS 
4-ft. Western full universal ..............0.0000- 900 
Saft. PONG crac. oaveaced eo ee ra wane awa Re wee. ees 750 
42-iy- DAUSH 5 <6 Kiedis eens ee wend wade eee ee 500 
UPRIGHT DRILLS 

48-in. Prentiss, sliding head, back geared, power 

TOC gb how aeon as oe Ria Ree dns Sat a baer teas 400 
36-in. Prentiss, sliding head, back geared, power 

(OC al Sea eeasectand Ue ee eed oa ae Res Me 275 
24-in. Snyder, sliding head, back geared, power feed 150 

ENGINE LATHES 

$2 in. x 16-ft. Gleason, heavy, triple geared....... 2,500 
50 in. x 20-ft. Fifield, massive pattern............ 2,750 
24 in. x 18-ft. Lodge & Shipley, quick ee — 

taper att ichment, motor drive. : . 2,000 
18 in. x 10-ft. Robbins, compound rest, etc.. 625 
18 in. x 10-ft. Rahn Larmon, compound rest, power 

cross feed, hollow spindle, taper attachment. . .. 600 


These are just SAMPLES of our stock, comprising every make and size of LATHES, 
PLANERS, SHAPERS, BOLT CUTTERS, MOTORS, KEYSEATERS, ETC. 


WRITE FOR OUR OUR STOCK LIST. 


The Co-operative Used Machinery Company 


50 Church Street, 


Suite 482, Telephone Cortlandt 665 
Warehouse, 408 Claremont Avenue, Jersey City. 


New York. 


DUCE LLL LCL CCU CUCLULCLL CUCL ULC LCCC ULLLLELORLLLLLLULLLEC ed 


FOR SALE 


VERTICAL SLOTTER | 


in first class condition. 


Ten-foot stroke. 
Two heads 
by screw. 
Side movement of 
heads five feet. 
Movement of vertical 
column three feet. 


Size of bed plate 20 ft. 
2 in. x 14 ft. 6 in. 


operated 


McIntosh & Seymour 
Corp. 


Auburn, N. Y. 


MTT 


- PTT COLL CCL LLU CUCU ld 


STUEEPEUVEAUELEETOUNT 


sit 
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— a 


PU CCC 


CHARLES L. PARMELE 


MACHINE TOOLS 
NEW AND SECOND-HAND 


Removed to 50 Church Street, N. Y. City (Room 372) 


(Telephone—Cortlandt 785) 


mh 
nin 


See 


SULHAEETEVEREOTENSATESELSOSOSETESTOCET EN LEC EOE 
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FOR SALE 


One 100-hp. Walrath gas engine, 
outboard bearing. 

Two 100-hp. Turner—Fricke gas e ngines, direct-connected to 67}-kKw., 
d.-c.-volt generator, complete 

One Beaman & Smith adjustable 2- -spindle boring mill. 


One Bliss horizontal boring and tapping machine. All second-hand in good 
operative condition. Priced low. 


12x12x12, friction clutch, pulley, magneto, 
250- 


Latshaw Machinery Company, Pittsburgh, Penna. 


SOUUEREURETEO ERA EODEEDE DER EE EEE 
OOTLAUONVENUNUEOEUTEDINDUSCU UD ESECNOCERR DORA EEE E TINS 


UU 
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SEVENTEEN 


WOODWORKING MACHINERY 


FOR SALE 


Complete outfit: of woodworking machinery, 
Saws, Swing Saws, boring machines, scrapers, ete. 


FS807—American Machinist. 


including planers, circular 


SUE 
Pd 


McCOY-BRANDT MACHINERY COMPANY 


Office and Warehouse: 216-18 Penn Ave., Pittsburgh, 


SE Cd 
S2UUVULUOUAUV OETA ELACU AEC ELEC ECOSUN E 
= HI-GRADE USED TOOLS E 
= Lathes = NN 5 Keyseater, No 1 Davis = 
= 26 in. x 16 ft. Draper, T. Drill Presses, 20-in., 28-in. slid. Sa = 
= isin. x8ft. lL. & 8 ‘itd 4 Planer, 24 x 24 in. x 8 ft. L. & = 
= IS in. X S ft. Fay & Scott Planer, 16 x 16 in. x 3 ft. P. & W. = 
= IS in. x 4 ft.. 6 In Arnie ‘rican, Q. C Motor, 100 hp., 220 v. dce., 780 rev. = 
= 16 in ATL. & 5. Q.C Motor, 30 hp., 220 v. de, 575 rev. = 
= 12 In. x 5 ft. Davis Screw Machine, j-in. Cleveland Auto. = 
= Fe 
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BORING MILLS 


62-in. Vertical, two heads 
5-in. bar Beaman & Smith hori- 


sontal 
3}-in. bar Binsse horizontal 


DRILLING MACHINES 


Two-spindle Henry & Wright 
ecurepindls Foote-Burt, power 


Four-spindle Barr 
Six-spindle National 
6-sp. Gardam, adjustable 
I .G multiple 
21-in. Prentice eae 
are Sibley & Ware 


32-in. Cincinnati upright 

4 and 3-ft. Dreses plain r. 
4-ft. Niles radial 

5-ft. American, radial 

No. 25 Foote-Burt Fgh speed 


GEAR CUTTERS 


22x4-in. Gould & Eberhardt, 
“ ur and bevel 
late pinion cutter 
Me 16-in. G. & E. spur 
No. 13 Brown & Sharpe, spur 
and bevel 
18-in. Bilgrim gear planer 


LATHES 


11 x 5 Barnes 
14x6 Ledge & Shipley 
14 x 6 Young 


cre 


Prentiss Tool & Supply Co. 
149 Broadway 
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Used Machinery 


26 x 14 American 
28 x 14 Pond 

26 x 14 New Haven 
36 x 26 Fifield 

38 x 10 Harrington 


MILLERS 


No. 1 P & W hand 
Garvin, Lincoln 

No. 2 Becker, vertical 

No. 3 Reed, p 

No. 1 Van Norah Duplex 


PLANERS 


16 x 16 x 3 Pratt & Whitney 
24 x 24x 8 Pratt & Whitney 
37 x 37x8 con 

30x 30x 8Gra 

52 x 36x 12 Powell, two heads 


MISCELLANEOUS 


No. 17 Higley cold saw 

20-in. Prentiss crank shaper 

24-in: Hendey friction shaper 

18-in. x 7-ft. Fay & Scott uni- 
versal turret lathe 

3}-in. Cleveland automatic 
screw machine 

No. 1 B & S internal grinder 

13-in. Gisholt turret lathe 

No. 6 Hilles & Jones shear 

Nos. 2, 3 and 4 Lapointe 
t roachera 

No. | Burr cold saw 

No. 3A Warner & Swasey screw 
machine 

A Aer Reliance bolt cutter 

o. 52 V & O press 


New York 


ui 


SECOND HAND MACHIN ERY 


Boring Machines. 

No. 1 Barrett Cylinder Borer, 34-in. 
bar, 5-ft. centers. 

34in. Colburn vertical, one head. 

42-In. Bullard standard, one swivel, 
one turret head. 

42-in. Bullard Rapid Production, one 
swivel, one turret bead, quick power 
traverse. 

Radial Drills 

&ft. Prentice Bros. plain, gear feed, 

tapping. (3) 


Gear Cutting Machines. 
6-in. Bilgram bevel ae generator. 
18x4-in. Brainerd, sp 
4%-in. Gould and "Eberhardt spur. 
Basle spindle multiple semi-auto- 


Grinding Machines. 
12x42-in. Landis universal. 
12x72-in. Norton plain. 
Engine Lathes. 
24 in. x 12-ft. Peericas, compound rest 


17 8. Jefferson St., Chicago, Ill. 


2 
2 


me 
4etep c 
x 12tt. "Fifield, compound rest. 
|x 16-ft. New Haven. compound 3 
x 


4in 
4 in 
4step cone 
ty = 13-ft. Pond, com Ce ne. rest. 


x 6-ft. Blount sbood inth 
Milling hie. 
36x36 in. x 8-ft. Ingersoll Slab. 
Planers. 
pose in. x 4-ft. Diet 
z 


x24 
24x24 ty x 6-ft. 
30x30 in. 
Screw sa isee 
I-in. Pratt & Whitney hand screw 
machine. 
No. 6 Warner & Sodan Ar atid pat- 
tern (3, one with power 


Shapers and ae: 


18-in. Smith & Silk plain crank. 
16-in. Baker Bros w stroke, new. 
20-in. Baker Bros. “draw stroke slotter. 


915 Chemical Buliding, St. Louis, Mo. 


MARSHALL & HUSCHART MACHINERY CO. I 


‘i 


RDODDOLORAASBUROREREATRENEReAteoEEee 


6—§ Automatic Screw Ma- 
chines. 

6—2 Hartford Automatics. 

6—13% Hartford Automatics. 

1—2}4 Gridley Automatic. 

1—44 Gridley Automatic. 

1—1x7 Acme Screw Machine. 

2—1x6 Pratt & Whitney 
Screw Machines. 

2—14x6 Gray Screw Ma- 
chines. 


Cincinnati 


sRUVAQUDOUESRAUTTAUUEURLASSOSOASOECCNENEAROTOESeOcancaURURecogceRceuenaate 


The Cincinnati Planer Company 


Screw Machines 


HAND AND AUTOMATIC 


2—3x36 Jones & Lamson 
Lathes. 

1—36x26x8 Putnam Planer. 

1—30x30x10 Sellers Planer. 

1—42x36x14 D. H. Cincin- 
nati Planer. 

1—4-Spindle Avey Drill. 

1—Niles Floor Planer Head. 

1—Grindstone and Frame. 

1—Wet Tool Grinder. 


Ohio 


| 
le 
L 
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LOOK! 


And for Immediate Delivery 


FELLOWS No. 
6 Gear Shaper 


ONE MONTH IN USE 


Capacity External 35 in. Dia., 5 in. face, 
4 pitch. 

Capacity External 28 in. Dia., 
4 pitch. 

Complete equipment also miscellaneous 
TOOLS and CUTTERS. 


Hill, Clarke & Company, Inc. 

156 Oliver Street - Boston 
also 

136 Cedar Street - 


3 in. face, 


New York City 


You Save Half N ow! 


in selections made from the equipment of five great indus- 
trial plants just purchased by us. Get prices on specimen 
snaps below. Write for our complete Machinery List No. 
AM-252. 


15 24-in. B.G.: EE Crh Deemes: 1 Mitte & Merrill keyseater and 
E 10-20 8. & LF countershaft. 
5 Brown & Sharpe No. 13 Auto- 
= 
3 
t 


5-ton standard pocomouye 1 
pe os matic gear cutter 


paver crane 


1 
I Cineinnati doubie end punch and i. Speed oirtacs cinder withviak: 
1 Pond engine lathe, 30-tn. x 15-ft. . In. magnetic chuck and counter- 
1 is ap shea engine peer 8 chins, fin tomato eee. ore fiers 

¥ Gas Xo bes, Nara friction and 3}-in.; all with countershafts. 


24-In, Fellows gear shaper. 


72-in. x 18-ft. Harrisburg Fdry 
Machine Co. planer, motor ane. 
(Also 5 other plane.s.) 


Chicago House Wrecking Co., 3Sthand kon Sts. 


1 

1 Blektord Drill & Tool Co. No. 2 1 
60-In. radial drill, with tapping 
attachment. 
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LATHESand TURRETS 


"Carrol Seratoo ‘ 3-19 bos * 8 1 New Sidney swing 21 in. 
oll Jam — 
oe 24 in. x 10 ft. Putnam 


24 in. x 16 ft. Uni 
26 in. x 12 ft. Pittaburg D.B.G., 


BIE RGAG 
~Xx . 
13 Brey 7 {t. New C 


13 in. x . ft. LeBlonde i Change Qc = 

14 in. x 10 ft. Prentiss T. Be oon x 14 he Star = 

15 in, x6ft. New. Carroll Bene a Nee Dadbie leSpindle = 

Quick Change Me New style (11) = 

16 in. x 6 ft. Blaisdell 26-48-in, x 18 ft. New Double Spindle = 

16 in. x 6 ft. Harrington eCabes New Style (2) = 

16 in. x 7 ft. eeler 28 int wi3t Harcingie = 

= 17 in. x8 ft. New National, Q.C.G. 28 in. x 18 hg Harri = 

=. (15) 30 “ie. 15 ft. New yen blocked to = 

18 In. x 8 ft. Lodge & Davis = 

= 19 in, x8 ft, 6 in Rahn May 40 in. Swing i semi-auto- = 

B 18 in. x 10 ft, Rahn Mayer, T-A. matic turret 33 ip. = 

2 18 In. x 10 ft. Cincinnati 2x24 in, Jones & te 3S 

8 18 in. x 14 ft. Fitchburg 23 in. Wire Feed B. G. Friction head = 

= 20 In. x 10 ft. Flather Foster -. 

= 20 In. x 10 ft. Blaledell | xen 14 in. x7 ft. Foster Ring B. G. z 
8mi eav 

5 a aay. acai y 44 in. x 5 ft. Warner & Swasey Fox F 

E Frank Toomey, Inc. : 

127-131 N. 3rd Street - - Philadelphia, Pa. = 
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Prompt 
Deliveries 


Heavy Volume 
Automatic 
Screw Machine 
Products 
up to 1 inch. 


Send blueprints 
and specifications 


Sears-Cross Co. 


(Contract Department) 
Bush Terminal 
Brooklyn, N. Y. 


MMT EEC 
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TUTTE ie 


are light, strong and inex- 
pensive, when made of hot 
or cold 


Rolled Strip Steel 


They havemanyadvantages 
over casting or any other 
method, Note their low 
cost in the estimate we'll 
send you. Write 


TEE 


American Tube & 
Stamping Company 
Bridgeport - Conn, 


STURT E ee 


AVEUORADOAUNAUNATENTNUUEN CENA TT UNA VEA TET VEEUTETATEUATUA TN TEN eT eave ev eT eeO ENT EGAUEATENECTON ON UENApUAENOTOEAUNGESNECENeEGaeN eereeeneeaeedeegrearees 


i SPU ECUUEU TPES ERED 


The Cincinnati Screw Co. 


Screw Machine Products 
and Machine Screws 
Twightwee, (cincinnati Suburb) Ohio 
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Screw Machine Products 


Save time and money on all standard 
and special screw work by ‘etting us 
furnish your Set, Cap and Machine 
Screws, Taper Pins, etc., at prices 
much lower than your own shop cost. 
Our men and equipment are unexcelled for 
this class of work. Large stock of standard 
roducts for immediate shipment. Let us 
1elp you in your wotk. Send blueprint for 
estimate, 


Hl 
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Get our catalog and prices. Write. 

Worcester Machine Screw 

Company 
Massachusetts 


Worcester 


Hee eee 
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Immediate 
Deliveries of 


Screw Machine 


Products 


§ to 33-in. Any Kind. Tools and Die 
Fixtures 


STEVENS MFG. COMPANY 


Dayton, O. 
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TITTIES 


Lcrenceniiedeicinuntanesnisanemeneronicenenesasemtaeneennel 


Se tc eC | 


ee Screw Machine 
y Products 


We have machines immediately available for work up to 
12-in. diameter. 


METAL STAMPINGS 


16 Presses, largest 250 Tons Pressure. 


CASTINGS 


Grey Iron, Malleable Iron, Steel and Brass 
NO WAR MATERIAL 


Murcott-Duden Company, Inc., 253 Broadway, New York 
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Accurate Screw Pare 


Made in steel iron, brass and bronse. 
Accuracy guaranteed. Very prompt de- 
liveries, Cost is low and quality high. 


Write us for full information 


Brown Bag Filling Machine Co. , Fitchburg, Mass. 
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Dies Let Us Solve 


Jigs 
Picktinwe Your Problems 


G au 3 es Successful and economic production of interchangeable 
parts depends greatly upon accuracy, permanency and 
type of tools, dies, jigs, fixtures, gauges, etc. Our 

R eamers modern and thoroughly up-to-the-minute factory gives 


4 us one of the 
Fixtures oe : 
Finest Tool Rooms in Country 


e e 
D e€ S 1 g n I n g We employ only the highest grade skilled specialists, tool and die 
makers; we have the latest and most improved machinery; these 


S p ec 1 a 1 T exe) 1 S facts together with our method of production enable us to turn out 


high-grade work most economically. 


M e t al S p e C i a ] ti e S Send for quotations—mail us blueprints for bids—forward samples 


of work and note our charges and the grade of work. 


OANA 


CeeeeRaeae Tete 


spemmnasasacaneennsocnnansanscsser 


When we say we will deliver upon a certain day, it will be delivered 


Sp ecial Machinery that day—not the following. One trial will convince you. - Try us. 


eemmgeemiaged KRASBERG MFG. COMPANY 
Thread-Cutting Tools 412-420 Orleans Street. - - Chicago, Ill. 


Engineering Service 
To Manufacturers 


\\Here’s the | /\Here’s How 
ork We We Do | / 


Do : It\_/ he 


Vv 


You need perhaps, jigs, gages, 
fixtures and other special tools 
for your plant. Wecan help you 


igs, Fixtures and ‘| i i 
Jigs, Fixtures an Accurately and economic- here. We design and build all 


ally Better have our 
Gauges. Tool work and uae wg future as I- kinds of special machinery. Our 
i i n ‘nd us your ut- . . 
light machine work of pints und specifications experience with manufacturers 
every description. now. of fuses and war munitions may 


be of interest to you. 


F. C. Sanford Manufacturing Co. 
Bridgeport Connecticut 


Write us for particulars. 


The Carroll Engineering Co., Dayton, O. 
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SMALL MACHINES AND PARTS 
MANUFACTURED ON CONTRACT 


Excellent Workmanship 
and First-Class 


Cdadanadiiee 


5 
Z 
: = 31 Service at : 
= We have an up-to-date machine plant, with every facility for making = 3 Moderate i 
= amall machines, parts, novelties, etc., in quantities, 3 5 Cost 
= We want todo the manufacturing —you de the selling. =z 3 
Z Submit your blue prints to us and we will tell you what we can do. z 2 T he Luster- Jordan CC 0. 
2 Crane Puller Co., 54 Lake Street, Arlington, Mass. : 3 NORRISTOWN, PA E 
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in strict accordance with your plans and specifications. 
The work turned out by us excels in extreme accuracy and uniformity. 
Deliveries are guaranteed. Splendid shipping facilities give you ad- 


THE COLUMBUS DIE. 


We also do accurate Blanking, Trimming, Forming and Sub- 


vantageous freight rates to all principal points. 
press Die Work. 


TOOL AN» ‘MACE CO. 


COLUMBUS, OHIO 


Se ee em eee ge ny eee Nae eR ey ge 


Dies 
Jigs 
Fixtures 


. Everything in our shop to insure the accuracy and 
quality of our work — Johansson Swedish Gages for 
instance. Send us your blueprints. 


Grayson Tool & Mfg. Company 


Indianapolis, Indiana 


QUAUOURSSNODOUEAESEOUOLUAULSAROTSGETOCCESEEERNCULUROGAGSHOROAUTHNG, 
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Sinrearacescsnvntnasvaacevevcaeasenoucecasrgaeacvareoenevtensveueeceargeesneesuseesecsuenseaeoueevtranananennasttense 


Let us make zoe Le jigs, fix- 
tures, and 


a 


b : 
ight manufacturing work an 
machine parts. 


Wadell, Bowen & Jackson 
Rahway, N. J. 
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We are EXPERT TOOL MAKERS on 
FIXTURES, GAUGES, JIGS, TOOLS, 
DIES AND MACHINE EQUIPMENT 
Shell tools our specialty. 

We make all kinds. What do you need? 
WM. GARDAM & SON, Inc. 108-114 Park Place, New York 


Established 1870 Incor porated 1901 
Me ee ee oe ee eee 


CUTORSCELORTSNSCRCOOLLORORCLACORESOOETERS 


SHERAOADOAANUOADDANALUOUGASSIUQUUODGSLOONELOREEGOET 


Planer Work on a ean 


Planing work done promptly on large 
and small castings. All work guaranteed. 


C& CElectric & Mfg. Co., Garwood,N. J. 
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SERVICE 


Jigs—Dies and Tools 


The Sheffield Machine & Tool Co. 
Dayton, Ohio 
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TOOLS — JIGS — DIES — GAUGES 


= 

= We specialize on fine work and are bullding tools for some of the largest 
z gauge makers, the 
= Write us, today, if you peters ae a Kee ‘rences furnished. 

= Fixtures, etc., made to order. ery or Parts, Tools, Jigs, Dies, Gauges, 


Atlantic Motor & Supply Co., Inc., West Somerville, Mass. 
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TU oo 


| Tools, Jigs, Vietives and Dies | 


We Make Them 


We are especlalty equipped to produce the above. Bench lathes and automatic 
car cutters are in our line. Ask for Bulletins Nos. 1 and 2. 


Sloan & Chace Mfg. Co., Newark, N. J. 
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Our Menare not “Agin the Management” 


If you will consider a moment you will appreciate that 
this means that a higher class of workmanship must result, 


Every man in our plant constantly uses his best endeavors 


to pr 


uce the finest in whatever he does, be it a jig, fix- 


ture or special machine, and to perform this duty in a 
reasonable length of time. 


Rush is a word that our men know often spells disaster— 
but on the other hand their chief interest is not in how fast 
the clock runs in combination with how slow they dare 


feed a machine tool. 


These men will design and build your jigs, fixtures and 
special machines better and in the long run quicker. 


Don’t you want them for your work? 


Hartford Special Machinery Co. 


287 Homestead Avenue - 
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~- 
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Special Washers 
Light Drawn and Flat Work 


The Kales-Haskel Co., Detroit, Michigan 
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66 years making every kind of 
STEEL STAMPS AND DIES 


FOR EVERY MARKING NEED 
Have You Our Catalog? 


Jas. H. Matthews & Co. Inc. P!TTSBURGH. 
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THE H:E-HARRIS ENGINEERING CO- 


MANUFACTURING ENGINEERS 


Our large well equipped shop ts making the most 
accurate tool and gauge work at lowest cost. 
BRIDGEPORT. - CONNECTICUT 
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Hartford, Conn. 
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AL STAMPINGS 


More than thirty-four years’ experience in drawing, spinning and stamping 
metals and a plant covering more than fifteen acres of floor space enables us to 
do difficult work right. Send blueprints or samples for estimates. 

GEUDER, PAESCHKE & FREY CO., 1301-1700 St. Paul Ave., MILWAUKEE, U. S. A. 
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SPECIAL TOOLS 


We make dies, jigs and fixtures. Our work is of the 
highest quality and our Le ae are very reasonable, 
We employ highly skilled die-makers and our equip- 
ment and shop conditions are practically perfect. 


A trial will prove this, 


NELSON TOOL CO, Inc. 
781-783 East 142d Street New York City 
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Light and Heavy Machine Work 


We are equipped for and prepared to do all classes of 
Ment and heavy machine work, also cutting of gears and 
pinions. 


Promptness and accuracy guaranteed. 
able. Correspondence solicited. 


The Cambridge Machine Co., Cambridge, Ohio 
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“W & B” DROP 
FORGINGS 


The 
Whitman & Barnes 
Manufacturing Co. 


Established 1854 
120th Street 


CHICAGO, ILL. 
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UNDERWOOD 
SERVICE 


means the quick and inexpensive repair of that broken- 
down engine, 


A letter, phone call or wire brings it to your door—men 
and tools—quick. 


The name “Underwood” is almost a guarantee of unin- 
terrupted operation since the Underwood Wrecking Crew 
is always ready for the emergency job. 


Read ‘‘Helpful Hints.’ 


H. B. Underwood & Co., Philadelphia, Pa. 


Established 1870 
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We Can Help You 


to attain better and quicker 
results from your special 
machines by building them 
for you in any quantity in 
this modern factory at a 
much lower cost than you 
could possibly secure in your 
own shop. 


r engin machinists and draftsmen are men trained in thelr line ot : 


machinery, machine parts, dies, jigs, fixtures and tools d 


pecial 


Our 

work. § 
signed and bullt to your order—in any quantity. Special alee c on sentraeta, 
Send blueprints for preliminary cost and time estimates, Write us today. 


C. H. Cowdrey Machine Works 
Fitchburg, Mass. 
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TOOL ROOM WORK | 


We make a specialty of Form Cutters, Gauges, Jigs 
sod Fixtures of any or every kind. References. Some 
of the largest concerns In the country. Write us today. 


Geo. W. Dover Parts Co. 
Providence, R. I. 
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We make a specialty of the highest 
grade Drop Forgings. Our exceptional 
capacity and equipment insure accurate 
forgings and prompt delivery. Send 
us models and blue prints and _per- 
mit us to estimate on your requirements. 
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Castings 


Large massive castings 
weighing up to 150,000 
Ibs. each are our spec- 
ialty. We'll handle 
any job you put up to 
us in molding iron or 
semi steel of the high- 
est quality and great- 
est strength. Let us 


Engine Bases 
Cylinders 
Fly Wheels 
Turbines 

Anything— er. 


Foundry Department 
Farrel] Foundry & Machine Co., a2%t!%jut 
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Machine Work on Contract 


Light and Heavy Machines. 
Gear Cutting 


Send us blueprints and we 
will gladly furnish estimate. 


The New England Machinery Co., New Haven, Conn. 
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ACCURATE PUNCHES AND DIES 


18 years’ experience in the mak of small accurate 
Punches and dies athe piven us py Icte knowledge 
of the business. Plain or sy b-press— if high-class work 1s 
desired, you will profit. by sending your inquiries here. 


THE SIMPLEX TOOL CO., Woonsocket, R I. 
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Saving Costly Mistakes 


-- very small percentage of difference ra the composition or hardness of 
your steel may have serious consequences a 


4 aly papi most exact and searching testg can reveal the error, but it Is there 


Souther Tec Service protects you from these and other troubles. 
Let us tell you how. 


HENRY SOUTHER ENGINEERING CORP. 
artiord, Conn. 
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At first they decided 


to sacrifice Quality 
for speed— 


So they withdrew a fixture order that had 
been placed with us and turned it over to 
another shop— 


But the order was returned to us soon after, 
and we have done all of that company’s 
work since. 


O NOT infer that Mehl-made Jigs, Fix- 
tures, Dies, Gages and special machinery 
require extra time in the making— 


On the contrary they are built in a minimum of 
time—dquality considered. 


But this quality is the standard by which we 


would have them judged—quality insured by 
expert workmen, a model shop ideally appointed, 
and a fund of experience in the. making of better 
tools. 


Serve your best interests—send that next order 
here. 


Try us on our Small Screw Machine Products up to 1 inch diameter. 


Mehl Machine Tool & Die Company 


Roselle, N. J. 
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TOOL ROOM WORK 


Our work has received the seal of approval from some of 
the largest manufacturers in the country. * Why not compare 
our work and delivery with the service you are now getting. 


The Gem City Machine Co., Dayton, O. 
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Contract Machine Work 


We have doubled our lathe equipment und have installed other new 
equipment. 


GEAR CUTTING—AUTOMOBILE PARTS 

Send specifications for estimates, correspon‘lence invited. 
AMERICAN DIE AND TOOL COMPANY 
Reading 
See ee a re 
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SPECIAL MACHINERY 
JIGS, TOOLS, FIXTURES, GAGES, DIES 


Best Quality Workmanship, Expert Tool Makers 
Well Equipped Shop 


Genesee Precision Tool & Die Company 
163 St. Paul St. Rochester, N. Y. 
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The Modern Way 


of increasing production is to equi, your factory 
with high-grade Tools, Dies, Jigs and Fixtures. 
We are organized for the single purpose of making 
tools, that are absolutely accurate and within the 
limits specified. Write us. 


The Modern Tool, Die & Mach. Co. 


Columbus. oO. 
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SPECIAL MACHINES 


Machine parts in large or small quantities. 


The Steel Products Engineering Co. 
Springfield, Ohio 
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DOEHLER DIE-CASTINGS 


for ECONOMY 


It is not alone the price you pay but what you receive in return 


that constitutes economy. 


DOEHLER DIE-CASTINGS represent a maximum—in quality 
and service. Their use, therefore, as attested by some of the most promi- 


nent manufacturers of machine parts, spells true economy. 
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Castings for all purposes 
Rough cast BUSHINGS in stock 


THE PHOSPHOR BRONZE SMELTING CO.. 


ELEPHANT BRAND | 2200 WASHINGTON AVE., PHILA., PA. 
| 


| | ELEPHANT BRAND .“niphre- Beense 


INGOTS, CASTINGS, RODS, SHEETS. 
WIRE, ETC., ETC. 
DELTA METAL — 


AED 


6. u. 8. PAT. ofr. IN BaRs FOR FORGING AND FINISHED Roos 


ORIGINAL AND SOLE MAKERS IN THE UNITED STATES 


Finished drawn TUBING for BEARINGS 
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GERMANN DIE-CAST PARTS 


finished complete to b'ueprints in 


ALUMINUM 


and 


ALUMINUM ALLOYS 


also in Tin, Zinc, Lead and Babbitt Compositions. 


Send blueprints or samples for estimate. 


Germann Bronze Co., 345 Went 19th St. 
Descriptive booklet on request. 
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Established 1902 


MO B ER G CASTINGS 


We do not claim to be the only die casting concern 
in the country, but have customers v ho say we are. 


‘Bs J. Moberg, Inc. Mount Vernon, N. Y. 
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DIE MOULDED 
CASTINGS 


made from our 
various alloys of 


Zinc, Tin and 


Aluminum 


Catalog upon Request 


NATIONAL LEAD COMPANY 


111 Broadway - New York, N. Y. 
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ACME DIE-CASTING CORPORATION 
Bush Terminal No. 5, 35th Street and 3rd Avenue 
BROOKLYN, N. Y. 
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You will find our die-cast- 
ings uniformly accurate, 
close grained and of beautiful 
finish. Considering the quality 
the cost is exceedingly low. 
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Toot! Honk! We are | 
making millions of auto- 
mobile parts for high-grade 
machines—better castings at less 
cost—of aluminums and white 


brasses. And thereby we have 
saved thousands of dollars for 
others. Let us show you how 
you can obtain better castings 
and at the same time cut your 
production costs. Send today for 
particulars and interesting booklet. 


Better diecastings 


Stewart Manufacturing Company 
Wells Street Bridge 3 Chicago 
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This talking-machine part is now die-cast cheaper than formerly 
machined from brass sand castings. 


ORE than one manu- 
facturer in close com- 
petition thanks our ‘‘Qual- 
ity Die Castings” for the 
saving they afford against 
the cost of machine finish- 


ing. 
Perhaps we can cut your production cost, too. 


LIGHT MFG. & FOUNDRY CO. 


Pottstown, Pa., U. S. A. 
(72) 
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Bronze Bushings 


Made to your f[or- 
mula. Machined to 
your specifications. 
Brass and Bronze 
Castings. Special 
machine work. 


Send us your 
blueprints. 


Sterling Specialty Co. 


Newcomerstown = - Ohio 
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Steel Stamps 
You use them, perhaps. Get our catalog 
of Steel Stamps, Interchangeable Solid 
Steel Type, Steel Letters, Figures, etc., 
and save money. Used for stamping and 
embossing metals of all kinds. 
Schoder & Lombard Stamp & Die Co., Inc. 
249 Canal St., New York 
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There is nothing better than the Best ; wath, 
To secure 1007 Economy and 100% Ef- oe 
ficiency, use W. N. Best oil ‘ roe ig ey 
ers and. furnaces for Ansealine. on pon og ELTON _ al fs 2 © 
ening, Tempering, Forging, Heat Treat ““ “So 
ing, etc. Send for Catalog. 


“There is nothing better than the Best” es 
W.N. BEST, Inc., 11 Broadway, New York City ah 
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This Way Is Easier 


Just immerse the wash basket of parts to be 
cleansed of oil, grease and chips into the Gray 
& Prior Soda and Potash Kettle. 


This is the easiest way to thoroughly and eco- 
nomically cleanse newly made machine parts, 
such as screws, nuts, bolts, gears, studs, etc. 


Two cents worth of common sal soda to the 
gallon of boiling water takes the place of ex- 


pensive gasoline cleansing and climinates all 
fire risk, 


Write for Descriptive Circular. 


The Gray & Prior 
Machine Company 
69 Sufheld St., Hartford, Conn., US.A 
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“Coes” 


on a wrench stands for 
Quality and Service. 


enntas 


They are our watchwords. 
When you want a 
wrench think of 
**Coes.”” 


Write for the Facts. 
about CoesWrenches, 


Coes Wrench Co. 


Worcester, Mass. 
AGENTS—J. C. McCarty & Co., 29 Murray Street, 
New York. John H. Graham & Co , 113 Chambers 
Street, New York, or your dealer. 
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BELT FASTENERS 


run over the pulleys without thump or 

loss of traction. The power transmitted 

is always uniform—and the joint 
will “‘outlast the belt.’’ 


' Send for Booklet Five 


by 
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Crescent Beit Fastener Co. 
381 Fourth Ave., N. Y., U. S. A. 
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Try the MILLER KEYSTONE FLUX 


for all metals, especially for making metals strong 
and clean. Our RADIOCLARITE is known the world 


over as an economizer and quality raiser for Brass 
and Bronze. 


Send for a trial order. We ask no pay unless it 
proves satisfactory after trial. 


The Basic Mineral Co., Box 276, N. S. Pittsburgh, Pa. 
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PN Stamrorp ROLLING MILLS Co. #* 
GERMAN SILVER 


Manufacturers of ‘Stam ford Superior Stock" in 
SHEET BRASS 
& Sales Office: 25 BROAD ST.. NEW YORK 
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Why Witt Won 


A. J. Witt, Manager, 
Cumberland Foundry & 
Mfg. Co., Nashville, 
Tenn., was until a few 
months ago like hun- 
dreds of other foundries 
—fairly successful and 
contented. 


He Eclipsed 
Records 


Business jumped—began to boom 
—orders poured in beyond capac. 
ity, although his castings cost 
more—Why? Because 


With McLain’s 
System 


followed by McLain's backing his every step 
increased his business and profits beyond 
anything before thought of. 


Isn’t it reasonable to suppose what he has 
done for Witt and hundreds of others he can 
do for you? Why not get the whole story— 
free for the asking—no obligation incurred 
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McLain’s System 


969 GOLDSMITH BUILDING, MILWAUKEE, WIS. 
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The Franklin Die-Casting Process 
The Direct Way to Results 


The parts shown above were produced at a saving to our 
customers over the usual machine methods. 

We can reduce your manufacturing cost, too. Let us 
have your samples or blue prints for quotation. 


Bookiet ‘‘H’’ on request. 


FRANKLIN MANUFACTURING COMPANY 
740 Gifford Street, Syracuse, N. Y. 
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Especially in Machine- 
Shop Practice— 


ral ye (TOW A at RATE AMERICAN 
1 MACHINIST 


You Want Facts— 


facts and details which must be unvarying in their 
practical application to the work you are doing. No 
experimentation must be indulged in. 


When you read books you do so in order to improve 
upon your own methods—to increase your knowledge 
and earning power. There are no other incentives. 
Books purporting to tell how to improve methods, 
knowledge and earning power in the machine-shop field 
must necessarily be of a high standard, otherwise they 
could not possibly receive recognition at the hands of 
the machine-shop man of today, who demands ac- 
curacy, authoritativeness, conciseness. 


THE MAN WHOIS EXACTING WHEN IT COMES 
TO MACHINE-SHOP LITERATURE WILL AP- 
PRECIATE THE MACHINE-SHOP IIBRARY, 
containing nine volumes and three thousand pages, 
because every page was written by a practical man. 
Each of the cight authors, and the hundreds of con- 
tributors, are advocates of the highest standards of 
efficiency in shop operation. 

Any man interested in any branch of machine-shop 
work will recognize in the Machine Shop Library a 
helpful and distinct method of bringing out in detail 
both the simple and intricate operations—simple 
methods of acquainting even the apprentice with these 
operations which will probably not be found in any 
other books. 

For reference or study—or both—the Machine-Shop 
Library will pay you back for its price in a short time. 
Its methodical system of making man and machine 
more efficient is never-failing. 


We will send by parcel post prepaid the nine volumes 
weighing about sixteen pounds to you upon receipt 
of the coupon below. No advance remittance is 
required. 


-—-Free Examination Coupon--—- 


McGraw-Hill Book Company, Inc., 239 West 39th Street, New York. 


Gentlemen: You are requested to send me for free examination your new Ma- 
chine Shop Library, nine volumes, you to pay transportation charges. If satis- 
factory | will send $2 in ten days and $2 per month until I have paid your special 

rice on the books, $16. If they are not what I want 1 will write you for shipping 
natructions, and I am to be put to no expense. 
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Stecher 
| ° No. 3 Hand 
| Screw 
| 
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There Are 
Reasons for 
Stecher 
Superiority— 


Machine 
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The efficient and economical operation of 
the machine is not the result of chance. 


There are reasons for its quality, finish, 
accuracy and workmanship. 


And all of these reasons are pointed out in the descriptive circular. Have you had YOUR copy? 


The Charles Stecher Co., 1574 Crossing Street, Chicago, III. 


A Stronger Set Screw 
Reasonably Priced 
The Eagle Safety Set Screw 


is made from selected bar 
stock, strong enough to tri- 
umph over every strain to 
which it is exposed under ac- 
tual service conditions. It’s 
reasonably priced, too. 


Get our illustrated catalog 
and see our prices. 


Progressive Mfg. Co. 


TORRINGTON, 


CONN. 
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PALIUM 


THE NO-SLIP PULLEY CEMENT 


is a scientifically prepared cement 
that may be quickly applied with 
& brush to metal, wood or compo- 
sition pulleys. It furnishes a hard, 
dry surface that absolutely pre- 
vents belt slipping, without loss 
of power through adhesion, 
Every gallon is sold under a 
guarantee to produce results or 
no pay asked. 
Send for our Booklet, which contains a test from the Massachusetts In- 
stitute of Technology, also testimonials from many satisfied users. 


A. HALLET, Sales Mer. 15 School St., Boston, Mass., U.S. A. 
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Industrial Furnace Equipment 
Oil, Gas, Coal or Coke Fuel 


We design and bulid furnaces for ever urpose usl 
ANNEALING, HARDENING, TEMPE ING. CASE-} ARDENING Cou? 
IDE HARDENING, FORGING, MELTING, etc., write us for catalog No. 47. 


W. S. ROCKWELL COMPANY 


Furnace Engineers and Contractors 


(Hudson Terminal Buliding) 50 Church Street, New York 
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SPRINGS 


(And Spri 
prings) 
“Barnes-made" Springs are 
. Nteed Lo be satisfactory. 
: are not ordinary 
“Commercial” Springs, but 
are made with care and pre- 
cision, and their action may 
be depended upon. 
We make every known type 
from every known spring ma- 
terial. 
We have a booklet that is 
very interesting. Please 
ask for Booklet ‘*7-A,."" 


Get Our 
Booklet “7-A” 


Established 1857 
THE WALLACE BARNES COMPANY 
38 Wallace Street Bristol, Conn., U.S. A. 


Man'frs of “Barnes-made” Products 
Springs.Screw Max hine Produc ts. Cold Rolled Steel and Wire 
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OU are safe 
when buying 
products ad- 
vertised in the 
American Machinist. 
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Replace Your Man- Killers 


With a Safe, Reliable Invention! 


Wild beasts of prey are less treacherous than the 
man-killing setscrews and flange couplings which so 
often take their toll in shops and factories. 


A loose sleeve, an open jumper or an overall 
support offers these old-fashioned contrivances their 
opportunity to slay or mangle your men. ‘That can 
all be eliminated by the use of a horse-sense coupling 
—one that locks itself—locks harder as the load is in- 
creased—and has no screws, bolts or nuts to catch 
clothing or hair. Such a coupling is the 


Bull Dog 
Shaft Coupling 


This coupling, endorsed by the Workman’s Com- 
pensation Bureau and the American Museum of Safety, 
is simply a smooth metal cylinder in which are two 
eccentric chambers each having a rolling lock that 
grips the shaft solidly. 


No tools are needed to put on or take off the 
coupling—there is nothing to wear out—nothing to 
mar the shaft. It will take care of considerable error 
in alignment with little or no power loss. 


Our free booklet with full description and sizes and 
prices sent to interested executives. 


Automatic Shaft Coupling Company 


Charles H. Newman 

Central Distributing Co. 

Central Distributing Co. 

Codd Tank & Specialty Co. 
Diamond Specialty & Supply Co. 
Culpeper Machine Co., Inc. 
Ryther & Pringle Co. 
puescerd Bapey & Equipment Co. 


acan, Jr., Co. 
Lewis E. Tracy Co. 


Cathcart U. S. Patents 
Issued and Pending. 


Foreign Patents Applied For. 


New York City 
Detroit, Mich. 


Jackson, Mich. Chas. A. Templeton, Inc Waterbury, Conn, 
Baltimore, Md. Turner Supply Co. Mobile, Ala. 
Philadelphia, Pa. The Union Iron Works Co. Selam, Ala, — 
Culpeper, Va. Carolina Supply Co. Greenville, 8. C. 
Carthage, N. Y. Fulton Supply Co. Atlanta,Ga, 
Trenton. N. J. Montgomery & Crawford SpeciAnours, 8. C. 
Easton, Pa. Charlotte Supply Co. Charlotte, a OF 
Boston, Mass Crawford Mill Supply Co. Winston-Salem, N.C. 


Alexandria—Virginia 
Supply Houses Carrying Stock 


L. L. Ensworth & Sons 
Lyon & Grumman Co. 


Hartford, Conn. 


Bridgeport, Conn. 
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4,000 Years Ago 


Moses Set a Good Example 
For You— 


when he struck the rock with his staff and provided cool drinking water for his 
thirsty men. That ancient rock, however, has nothing on our 


SANITARY 
Bubbling Fountains 


when it comes to supplying pure, ice-cooled drinking water. These fountains 
are absolutely sanitary and germproof. The mouth does not touch the 
bubbler. Can be connected with municipal water supply or tank. The 
water is ice-cooled and circulates through 15} coils of brass pipe. The tank is 
cork jacketed. 


os he 
® 


Send for complete catalog showing our line of Wash Bowls, Metal Lockers, 
All Steel Stools and Chairs with Inset Wood Seats, Stock and Storage 
Racks, Metal Shelving, Metal Vault Fixtures, Improved Soda Kettles—40 
and 60 gallons, Water Heaters and Instantaneous Mixers, Bubbling Drink- 
ing Fountains, Work Benches and Bench Legs, Drawing Stands, ete. 


Manufacturing Equipment & 
Ne, Engineering Co. 
136 Federal Street - Boston, Mass. 
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Be Sure to Get the RIGHT Furnaces 


There’s one type of furnace that meets your con- 
ditions better than any other. Do you know 
which it is? Do you know whether or not you 
are losing money each day by the system of 


metal heating you are using? Better find these 
things out. 


GILBERT & BARKER 


Gas and Fuel Oil Furnaces 


are made in many designs and sizes. Our or- 
ganization has had experience in all kinds of 
metal-heating problems. Let us help you to 
solve yours in the most efficient manner. This 
service is free to you—absolutely no obligation. 


Send for Catalog No. 21. It will give you an idea 
of our policy and products. Sent free upon request. 


Gilbert & Barker Mfg. Company 


11 Union Street ° - Springfield, Mass. 
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EAFNIR 


Durability, efficiency, uniformity, 
economy and silence in operation 
are all inherent features of 


Fafnir Ball Bearings 


Specify them for your machines 
and be saved the annoyance and 
expense of making replacements of 
bearings and parts. 


THE RAR BEARING COMPANY 


CONRAD PATENT LICENSEE 
DETROIT OFFICE: MAIN OFFICE AND FACTORY: CHICAGO OFFICE: 
752 DAVID WHITNEY BUILDING NEW BRITAIN, CONN. 39 SOUTH CLINTON STREET 
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Reduce the Wear and Breakage 
of Your Costly, High-Speed Drills 


Buying—A M E RICAN 


“New Yankee” 
Drill Grinding Machines 


Will grind your drills perfectly, 
saving up to 2 of your drill 
cost. 


Most drill breakage, and a large pro- 
portion of wear, result from improper 
grinding. It’s impossible to get the 
point of a drill exactly centered, with 
each cutting lip at the same angle—by 
any method of hand grinding. But with 
the “New Yankee” it’s practically im- 
possible to get anything but absolutely 
perfect grinding—a boy can do it. 


Let us give you actual details on the 
‘‘New Yankee’’ Drill Grinder—how 
it’s built and what it is actually 
doing. Write to us. 


Wilmarth & Morman Co. 


1187 Monroe Avenue 


Grand Rapids - - Mich. 
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Have That Safe 
Feeling 


F you run up 
against a 
problem in 
your shop that 
you are not ex- 
actly sure about, 
ask Information 
Dept., American 
Machinist, N. Y. 
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| TOTALLY DIFFERENT 


from any other tool holder 
on the market, the 


REX Tool Post 


More than doubles the ca- 
pacity of your lathe. 

You can set as many Rex 
posts as you like, close up 
together, each one making 8 
different cut at the same 
time. 

This means increased out- 
put at lower cost so the Rex 
more than pays for itself 
in a very short time. 


z 
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Write for pois - 
Rex Mfg. Co., Hyde Park Dist., Boston, Mass. 
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The massive, powerful 21-in. Engine Lathe—single pur- £ 
pose, heavy duty, especially adapted to fast, accurate out- 
side turning of shells up to 9.2 in. and boring up to 6 in. 
E 
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The Dunlap Mfg. Co. :: Columbus, Ohio 
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The Jackson Belt Lacing Machine 


saves its coat every few months. It’s light and port- 
able an ad P ee ducee a joint in three minutes that will 

stand : ensile strength of 1900 Ibs, With it one 

man can doin three minutes at a cost for material of 

one ce phat usually requires a half hour of two 

men's e and 10 to 12 cents worth of rawhide the 
Id way “Write for the ‘Jackson Book.” 


BirdsboroSteelF peniday & MachineCo., Birdsboro, Penn. 
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Making It Easier For The Lathe To Do Its Work 


Here you see an 18-in. Greaves-Klusman Lathe at 
work in the plant of the Ward Motor Vehicle Co, at Mt, 
Vernon, N. Y. 

They write—“The SKF Ball Bearings after nine 
months hard work are in perfect condition.” 

This paragraph taken direct from this Company’s 
letter, shows the kind of service rendered by SKF 
Ball Bearings. 

And the service is strenuous in the extreme. The 
lathe is working on cast steel wheel hubs, the 10-in. 
diameter of drum being finished in two operations. 


To quote again from the letter: “Very little time is 
required for oiling these machines as all the ball bear- 
ings are oiled from the gear cases.” 


SKF Ball Bearings are standing up to hard service 
in this case, as well as they do in all. Nine months 
steady use in a “hog for work” fails to impair their re- 
markable efficiency one iota. 

Look for SKF. It is your guarantee of quality. It 
means that SKF Ball Bearing thrusts increase the 
accuracy of the cut and reduces the power consumption 
of the lathe. 


Write for Bulletin No. 25 for more details. 


SIG F BALL BEARING CO. 


Hartford 


Connecticut 
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Abrasive Materials 

American Emery Wheel Works, Providence, R. 1 

Carborundum Co., Niagara Falls, N.Y. New 
York City, Chicago, Boston, Phila., Cleveland, 
Cincinnati, Pittsburgh, Milwaukee, Grand Rap- 
ids, Manchester, Eng.; Dusseldorf, Germany. 
Carborundum, Aloxite, garnet abrasive prod- 
ucts. Carborundum and Aloxide grains, Car- 
borundum paper and cloth, Aloxite cloth, garnet 
paper and cloth, Carborundum sharpening 
stones, rubbing bricks. 

Dickinson, Thomas L., 64 Nassau St., N. Y. City. 

Norton Co., Worcester, Mass., U. S. A. Cable: 

“Noreo.”” Branches: New York, 151 Chambers 
S*.: Chicago, 11 N. Jefferson St.; Niagara. 
Falls, N. Y.; Chippewa, Ont., Canada ; Bauxite, 
Ark. ; Wesseling, Bz. Coln, Germany. 
Alundum and Crystolon. Alundum fs an artli- 
ficial alumtnous abrastve for grinding steel and 
steel alloys. Crystolon is a carbide of silicon 
abrasive, made in the electric furnace, for 
grinding cast. wrought or malleable iron, brass, 
bronze, aluminum, marble and matertals of like 
physical characteristics. 

Safety Emery Wheel Co., Larch St., Springfield, oO. 
Agents: Farmer & Co., London; Adler Ei- 
senchitz, Milan; Allied Machy. Co. of America, 
Paris. 

Springfleld Grinding Co., Springfield, Mass., U. 8. 
A. Address inquirles to factory, Chester, Mass., 
U. S. A. 

“Maxf” grinding materials. 

Vitrified Wheel Co., Westfield, Mass. . 


Accumulators, Hydraulic 

Elmes, Chas. F., 1001 Fulton, Chicago, Hl. 

Watson-Stillman Co., 42 Church St., N. Y. City. 

Worthington Pump & Machinery Corporation, 115 
Broadway, New York City. 


Air Lifts 

Ingersoll-Rand Co., 11 Broadway, New York City. 

Sulllvan Machinery Co., 122 8S. Michigan Ave., 
Chicago, HI. : 
Patented, improved foot-pleces, well heads and 
boosters. 

Worthington Pump & Machinery Corporation, 115 
Broadway, New York City. 


Air Purifiers and Coolers 

American Blower Co.. 1400 Russell St., Detroit. 

Worthington Pump & Machinery Corporation, 115 
Broadway, New York City. 


Analyses, Chemical 
Souther Engineering Corp., Hy., Hartford, Conn. 


Arbors 

Barber-Colman Co., Rockford, Ill. 

Brown & Sharpe Mfg. Co., Providence, R. I. 

Cincinnati Milling Machine Co., Oakley, Cincin- 
nati, Ohio. 

Cleveland Twist Drill Co., Cleveland, Ohfo. 

Cushman Chuck Co., Hartford, Conn. 

Morse Twist Drill & Mach. Co., New Bedford, Maas. 

National Twist Drill & Tool Co., Detroit, Mich. 

Pratt & Whitney Co., Hartford, Conn. 

Pratt Chuck Co., Frankfort, N. Y. 

Taft-Peirce Mfg. Co., Woonsocket, R. J. 

Union Mfg, Co., New Britain, Conn. 


Axles 
“nen Forge Co., Mt. Ephraim Ave., Camden, 


Balancing Machines, Dynamic 
Dynamic Balancing Machine Co., Philadelphia, Pa. 


Baiancing Ways 
Bowsher Co., N. P., South Bend, Ind. 


Balls. Brass and Bronze 


Auburn Ball Bearing Co., 25 Elizabeth 
Rochester, N. Y. 


“Hoover Steel Ball Co., Ann Arbor, Mich. 


8t., 


Balts, Steel 

Abbott Ball Co., Box 1233, Hartford, Conn. 

Auburn Ball Bearing Co., 25 Elizabeth St., 
Rochester, N. Y. 

Frasse & Co., Peter A., 417 Canal St.. N. ¥. GC. 

Hoover Steel Ball Co., Ann Arbor, Mich. 

New Departure Mfg. Co.. Bristol, Conn. 


Band Turning Machines 

Geet & Vandervoort Engineering Co., East Moline, 

Traylor Engineering & Mfg. Co., Allentown, Pa. 
For turning copper bands in shells 2” to 6”, 


Barrels, Tumbling 
Abbott Ball Co., Box 1233, Hartford, Conn. 
Mott Sand Biast Co., 1157 E. 138th St., N. Y. Cc. 
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Pangborn Corp., Hagerstown, Md. 
Royersford Fdry. & Mach. Co., Royersford, Penn. 


Bars, Boring 
Cieveland Twist Drill! Co., Cleveland, Ohio. 
Detrick & Harvey Mach. Co., Baltimore, Md. 
Marvin & Casler Co., Canastota, N. Y. 
Underwood & Co., H. B., 1026 Hamilton 8t., 
Philadelphia, Penn. 
Catalog sent on request. 


Bars. Bronze Cored 

Amerlean Bronze Co., Berwyn, Penn. 429 Ford 
Bidg., Detroit, Mich. Cable: Ambrocom, Phila. 
All sizes ‘“‘Non-Gran” bronze bars 12” long. 
See advertisement on back cover. 

Bunting Brass & Bronze Co., 726 Spencer 8t., 
Toledo, Ohio. 


Bearings, Ball 

Auburn Ball Bearing Co., 
Rochester, N. Y. 

Thrust and annular ball bearings to 26” dlam. 
Ball & Roller Bearing Ca., Danbury, Conn. 
Fafnir Bearing Co., The, New Britain, Conn. De- 

troit Office: 752 David Whitney Bldg. ; Chicago 

Office: Cor. Clinton and Monroe St. 

All sizes. Light, medium and heavy types. 

Radial ball bearings, single and double row. 

Ball thrust bearings. Angular contact bear- 

ings for combined radial and thrust loads. 

Cone or magneto type bearings. 

Gwilllam Co., 58th St. and Broadway, N, Y. City. 
Thrust, annular and roller bearings. All types, 
all sizes, metric and inch dimensions. Dis- 
tributor New Departure Bearings. 

Hess-Bright Mfg. Co., Front St. and Erie Ave., 
Philadelphia, Penn. Cable: Hessbright. 

Ball bearings made for heavy duty and high 

speeds, on both annular and thrust loads. 

New Departure Manufacturing Co., The, N. Main 
S8t.. Bristol, Conn. Cable: Departure, Bristol. 
Branch: 1016-17 Ford Bidg., Detroit, Mich. 
New Departure ball bearings in three types, 
double row, single row and radax. 

Agents throughout the country. 

Narma Co. of America, 1790 Broadway, 
York. Cable: Normaco, New York. 

Ball bearings of open separable type rigidly 

mounted. Thrust units made in both single 

and double types with or without housings. 

S K F Ball Bearing Co., Hartford, Conn, Cable 

Address: Skayef, Hartford. 
S K F ball bearings. both radial and thrust, are 
made in all international standardized sizes 
from Swedish crucible steel. The design of 
these bearings is such that they are self-align- 
ing; that Is, the inner race automatically ad- 
justs itself to compensate for any shaft de- 
flection or lond change. The bearing consists of 
an outer race, an inner race, two rows of balls 
and a single piece retainer. 

U. S. Ball Bearing Mfg. Co., Onk Park, Nl. Ca- 
ble: Ballbear. 

Radlal and thrust types. 


25 Elizabeth St., 


New 


Bearings, Die-Cast 

Acme Die Casting Corp., Bush T. 5, Brooklyn. 

Doehler Die Casting Co., Court and Ninth 8t., 
Brooklyn, N. Y. Branch: Toledo, Ohio. Cable: 
Doehler, Brooklyn. 

Germann Bronze Co., 345 W. 19th St., Erle, Penn. 

Tight Manufacturing & Fdry. Co., Pottstown, Pa. 


Bearings, Journal 

American Bronze Co., Berwyn, Penn. 429 Ford 
Bldg., Detroit. Mich. Cable: Ambrocom. Phila. 

Arguto Oilless Bearing Co., Philadetphia, Penn. 

Bunting Brass & Bronze Co., 726 Spencer St., 
Toledo, Ohlo. 

Sterling Specialty Co., Newcomerstown, Ohio. 


Bearings, Roiler 

Bali & Roller Bearing Co., Danbury, Conn. 

Gwilliam Co., 58th St. and Broadway, N. Y. City. 
All types and sizes. Thrust, journal and taper. 

Norma Co. of America, 1790 Brodaway, N. Y. C. 
Cable: “‘Normaco,” New York. 

Royersford Fdry. & Mach. Co., Royersford, Penn. 


Belt Cement 

Graton & Knight Mfg. Co., Worcester, Mass. 

Houghton & Co., E. F., 240 W. Somerset St., 
Philadelphia, Penn. 

Schieren Co., Chas. A., 41 Ferry St.. N. Y. City. 


Belt Ciamps 

Billings & Spencer Co., Hartford, Conn. 

Hoggson & Pettis Mfg. Co., The, New Haven. 
Conn., U. 8. A. 


Belt Dressings and Fillers 
Crescent Belt Fastener Co., 381 4th Ave., N. Y. C. 
Graton & Knight Mfg. Co., Worcester, Mass. 
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Houghton & Co., E. F., 240 W. Somerset St.. 
Philadelphia, Penn, 

Rhoads & Sons, J. E., 32 N. $d St., Phila., Pa. 

Schieren Co.. Chas. A., 41 Ferry St., N. Y City 

Texas Company, Dept. A, 17 Battery Pl., N. Y. C. 

White & Bagley Co, Worcester, Mass. 
“Neverslip’ belt dressing. 


Belt Fasteners 

Bristol Co., Waterbury, Conn. 

Clipper Belt Lacer Co., 1004 Front Ave., Grand 
Rapids, Mich. 

Crescent Belt Fastener Co., 381 4th Ave., N. ¥. C. 


Belt Lacing 

Chicago (Il!.) Rawhide Mfg. Co., 1301 Elston Ave. 

Clipper Belt Lacer Co., 1004 Front Ave., Grand 
Rapids, Mich. 

Crescent Belt Fastener Co., 381 4th Ave., N. Y. C. 

Graton & Knight Mfg. Co., Worcester, Mass. 

Houghton & Co., E. F., 240 W. Somerset St., 
Philadelphia, Penn. 

Rhoads & Sons, J. B., 32 N. 3d St., Phila., Pa. 

Schteren Co., Chas. A., 41 Ferry St, N Y. City. 


Belt Shifters 
Le Blond Machine Tool Co., Cincinnati, Ohio. 


Belt-Lacing Machines 
Birdsboro Steel Fdry & Mach. Co., Birdsboro, Pa 


Belting, Chain 

Caldwell Son Co., H. W., 17th St. and Western 
Ave., Chicago, Il. 

Link-Belt Co., 39th St. and Stewart Ave., Chi- 
cago, Ill. Philadelphia and Indianapolis. 

Morse Chain Co., Ithaca, N. Y. 

Whitney Mfg. Co., Hartford, Conn. 


Belting, Endless 

Brown Mfg. Co., Arthur 8., Tilton, N. H. 
Tiiton patented endless belts; woven In one 
continuous piece without seam, lap or splice. 
Not affected by oll, heator molsture,and will 
not stretch. 
See advertisement and send for catalog. 


Belting, Leather 

Chicago (Tll.) Rawhide Mfg. Co., 1301 Elston Ave 

Graton & Knight Mfg. Co., Worcester, Mass. 
Get “Spartan Book No. 3.” 

Houghton & Co., E. F., 240 W. Somerset 8t., 
Philadelphia, Penn. 

Rhoads & Sons, J. E., 82 N. 3d St., Phila., Pa. 
122 Beekman St., N. Y.; 342 W. Randolph 8St., 
Chicago. 

Oak tanned; Watershed Oak and Tanate. 

Schleren Co., Chas. A., 41 Ferry St., N. Y. City 

cae ke a cece ae Co Ae 


Benches, Work 

Manufacturing Equipment & Engineering Co., 209 
Washington St., Boston, Mass. 

New Britaln Machine Co., New Britaln, Conn. 
Portable and statlonary work stands, pressed- 
steel trays, with or without drawer. 

Western Tool & Mfg. Co., Springfield, Ohio. 


Bench Legs 

New Britain Machine Co., New Britain, Conn. 
Pressed steel, electrically welded; patented 
stringer feature permits wide spacing of legs 
without wall support. 


Bending Machines, Power 
Long & Alistatter Co., Hamilton, Ohio. 
Niles-Bement-Pond Co., 111 Broadway, N. Y. C. 


i 


Blocks, Chain (See Hoists, Hand) 


Blocks, Die 
Halcomb Steel Co., Syracuse, N. Y. 


Biowers 

American Blower Co., 1400 Russell St., Detrolt. 
American Gas Furnace Co., 24 John St., N. Y. C. 
Ingersoll-Rand Co., 11 Broadway, New York City. 
Westinghouse Elec. & Mfg. Co., Pittsburgh, Penn. 
De a Ee ale ean 


Biue Printing Machinery 
Wickes Bros., Saginaw, Mich. 


Blue Prints 
Wickes Bros., Saginaw, Mich. 


Bolt and Nut Machinery 

Acme Machinery Co., Cleveland, Ohio. 
Address: Acme, Cleveland. 

Baush Machine Too! Co., 604 Wason Ave., Spring- 
field, Mass., U. S. A. 
Stay bolt threading machines and bolt turning 
machines for both straight and taper bolts. 

Davis Machine Tool Co., Inc., 311 St. Paul St., 
Rochester, N. Y. 


Cable 
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Some of the Advantages of 


Single Purpose Shell Machines 


Large and Heavy Slides and Moving Parts 


—to reduce vibration, maintain accuracy and original alignment, and 
give durability 


Less Number of Jomts Between Support of Tool 
and Support of Work 


—to diminish spring of tool and work supports and increase rigidity 


Less Distance Between Spindle Bearing and Ways 


—to increase rigidity and accuracy 


More Room and Better Support for Cutting Tools 
—to make the tooling more simple and inexpensive 


- 
————— ———— 


vi operations are simplified and are performed by unskilled labor. | 


ie "(28 oa») THE T. H. SYMINGTON 
Bee > wi COMPANY 
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i 


194 Buying—AMERICAN MA CHINIS T—Sectton 


Detrick & Harvey Mach. Co., Baltimore, Md. 

fireenfleld Tap & Die Corp., Greenfield, Mass. 

Landis Machine Co., Waynesboro, Penn. 4 
Bolt cutters, single, double and triple head, 4 
to 4”. Staybolt machines 14%”. Bolt pointers 
1%”, 2”. Equipped with variable speed motor 
or belt drive. Agents: Alfred Herbert, Ltd., 
entry, England; Alfred H. Schutte, Berlin, 
Cologne, Brussels, Bilbao and Barcelona ; Ernst 
Krause & Co., Vienna, Austria; D. Drury & 
Co., Johannesburg, South Africa ; Benson Bros., 
Sydney and Melbourne, Australia. 

Nattonal Machinery Co., Tiffin, Ohio. 

Newton Muchine Tool Works, 23rd and Vine St., 
Philadelphia, Penn. a 

Reed-Prentice Co., Worcester, Mass.- 

Victor Tool Co., Waynesboro, Penn. 

Wells Bros. Co., Greenfield, Mass. 


Bolts and Nuts 
National-Acme Mfg. Co,, Cleveland, Ohio. 


Bone, Case Hardening _ 
Houghton & Co., E. F., 240 W. Somerset 8t., 
Philadeiphia, Penn. 


Books, Technical 
McGraw-Hill Book. Co., 239 W. 39th St., N.Y. C. 
Colvin & Staniley’s American Machinist Hand- 
book, $3 postpaid. eee Handbook for Ma- 
chine .Designers and Draftsmen, $5 _ postpaid. 
Croft's american Electrician’s: Handbook, $3 
postpaid. Van Deventer’s Handbook of Machine 
op Management, $2.50 postpaid. Machine 
hop Library,.a set of nine volumes covering 
the practical side of machine shop practice, $16 
postpaid. — 


Boosters 

Crocker-Wheeler Co., Ampere, -N. J. 

General Electric Co., Schenectady, N. YF. 
Westinghouse Elec. & Mfg. Co., Pittsburgh, Penn. 


Boring and Turning Mills, Vertical 
B Machine Co., Wilmington, Del. 
Bettwell.” 

Sizes 5’ to 30’ swing. ; 

Bickford & Co., H., Lakeport,.N. H. 
Five sizes, 4, 5, 6, 7 and 8 ft. swing, either belt 
or motor driven, swivel heads. Power traverse 
if desired. Send for catalog. 

Bul! -d Machine Tool Co., Bridgeport, Conn. 

Cincinnat! Planer Co., Cincinnati, Ohto. 

Colburn Machine Tool Co., Franklin, Penn. 

Sizes 30”, 34”, 42”, 48”, 54”, 60”, 72”. 
Detrick &,Harvey Mach. Co., Baltimore, Md. 
Mitts & Merrill, 913 Titden St., Saginaw, Mich. 
Niles-Bement-Pond Co,, 111 Broadway, N. Y. C. 
Sellers & Co., Inc., Wm., Philadelphia, Penn. 


Boring, Drilling and Milling Machines, Horizontal 

Barnes Co., W. F. & John, 1995 Ruby St., Rock- 
ford, If. 

Baush Machine Tool Co., 604 Wason Ave., Spring- 
field, Mass., U. S. A. 

Special- multiple spindle horizontal drilling 
machines. 

Gcaman Smith Co., Providence, R. I. 

Betts: hine Co., Wilmington, Del. Cable: 
“Bettwell.” 

Coats. Mach, Tool Co., Inc., 30 Church St., N. Y. C. 

Detrick & Harvey Machine Co., Baltimore, Md. 

able: Detharvey. 
Spindle 3%” to 8”. Floor type only. Motor or 
belt drive. All gear feeds. Rapid power traverse. 
Rotary tables for hand or power and universal 
tliting table. Screw-cutting attachment can be 
furnished. Any size bed. 

Fosdick Machine Tool Co., Cincinnati, Ohlo. 
Horizontal No. 0, spindle 3\%. 

Hoefer Mfg. Co., Freeport, Ml. 

Lucas Machine Tool Co., BE. 99th St. and N. Y. C. 
R.R., Cleveland, 0. Cable: Lucas, Cleveland. 
Three sizes, 3”, 3%" and 414” spindles. 

For boring, milling and drilling as separate 
operations, or all three operations, at one set- 
ting df the work. 

Moline Tool Co., Moline, Tl. 

Natigual Automatic Tool Co., 7th and 8S. N 8t., 
Rithmond, Ind. ° Cable: Natco, Richmond. 
Heron multiple spindle drilling machines 

ree sizes, 2 to. 150 spindles from 2 to 5 direc- 
tions simultaneously. 

Newton Machine Tool Works, 23rd and Vine St., 
Philadelphia, , Penn. 

Niles-Bement-Pond Co., 111 Broadway, N. Y. C. 

Pawling & Harnischfeger Co., Milwaukee, Wis. 

Prentiss Toot & Supply Co., Singer Bldg., N. Y. C. 

Sellers & Co., Inc., Wm., Philadelphia, Penn. 

Springfleld Machine Toot Co., Springfleld, Ohtlo. 
Cable:. Montanus. Spindie and axle boring 
machines, 2 sizes, 7”x60” and 11”x84”, 

Universal Boring Machine Co., Hudson, Mass., U. 

8. A. Cable: ‘Horizontal,’ Hudson, 
No. 3-A Universal (horizontal) boring machtne 
has 3” main boring bar with 28” continuous feed 
table 24” by 48” with 36” power crossfeed. 
No. 3% Universal (horizontal) boring machine 
has 3%” main boring bar with 30” continuous 
feed, 30” vertical movement. Table 30” by 48” 
with 36” power crossfeed. ; 

Vandyck. Churchill. Co., 93 Liberty St., N. Y. C. 

SS 

Boring Heads 

Marvin'& Casler Co., Canastota, N. Y, 

Radical .Boring Head Corp.. 90 West St.. N. Y. C 

Taft-Peirce Mfg. Co., Woonsocket, R. T. / 


Boring Tools 
Union Caliper Co., Orange, Mass, 


Cable: 


Western Tool & Mfg. Co., Springfield, Ohio. 
Willlams Co., J. H., 35 Richards S8t., Brooklyn. 
a a a 


Boxes, Tote (See Furniture, Machine Shop) 


Broaches 

Lapointe Co., J. N., New London, Conn. Cable: 
Lapointe, New London. 

Lapointe Machine Tool Co., Hudson, Maas. 
For any class of work, for use on any broach- 
ing or keyseating machine. 
Send for Catalog ‘“‘C.” 

Taft-Peirce Mfg. Co., Woonsocket, RB. I. 


Broaching Machines 

Lapointe Co., J. N., New London, Conn. Cable: 
Lapointe, New London. 
Five sizes. " 
No. 0 machine, capacity to cut keyways \% 
wide by 2” long, sq. holes 1%” sq. by 1” long. 
No. 1 machine, -keyways 3%” wide by 3” long, 
sq. holes %” sq. by 1%” long. No. 2 ma- 
chine, keyways %” wide by 8” long, sq. holes 
1144” sq. by 4” long. No. 3 machine, keyways 
114” wide by 10” long, sq. holes 3” sq. by 6” 
long. No. 4, keyways 2%” wide by 20” long, 
sq. holes 5” sq. by 12” long. 

Lapointe Machine Tool Co., Hudson, Mass. Ca 
ble: “Lapointe, Hudson.” 
Four sizes—No. 1, square holes up to %”; No. 
2, square holes up to 14%”; No. 3, square holes 
up to 3”; No. 4, square holes up to 4”. Round 
ur irregular shapes of larger sizes can be han- 
died. Send for Catalogue C. 


Bronze 

American Bronze Co., Berwyn, Penn. 429 Ford 
Bldg., Detroit, Mich. Cable: Ambrocom, Phila. 
“Non-Gran” high-speed bearing bronze for solid 
nonadjustable bronze bushings. 
See advertisement on back cover. 

Lumen Bearing Co., Buffalo, N. Y. 


Buffing or Polishing Machines 

Barnes Co., W, F. & John, 1995 Ruby St., Rock- 
ford, 1). 

Blake & Johnson Co., The, Waterbury, Conn. 

Blount Co., J. G., Woodland St., Everett, Mass. 

Bryant Chucking Grinder Co., Springfield, Vt. 

Forbes & Myers, 172 Unton St., Worcester, Mass. 

Greenfield Machine Co., Greenfield, Mass. 

Heald Machine Oo., 10 New Bond St., Worcester, 


Mass. 

Landis Tool Co., Waynesboro, Penn. Cable: 
Landis, Waynesboro. 

Types—Universal and plain cylindrical, inter- 
nal, crank, roll, ball bearing race grinding 
machines. 

New Britain Mach. Co., New Britain, Conn. 
Plain and ball bearing, drop-head, down- 
belted, floor and bench types. 

Newton Machine Tool Works, 23rd and Vine 8t., 
Philadelphia, Penn. 

Norton Grinding Co., Worcester, Mass. 

Rowbottom Machine Co., Waterbury, Conn. 

Royersford Fdry. & Mach. Co.. Royersford, Penn. 

Safety Emery Wheel Co., Larch St., Springfield, O, 

Union Twist Prill Co., Athol, Mass. 

U. S. Electrical Tool Co., Cincinnati, Ohlo. 

Van Norman Machine Tool Co., Wilbraham Ave., 
Springfield, Mass. ; 

Vitrified Wheel Co., Westfleld, Mass. 

Walker & Co., 0. S., Worcester, Mass. 

Wells & Son Co., F. E., Greenfield, Mass. 

Wlimarth & Morman Co., 1187 Monroe Ave., 
Grand Raplds, Mich. 

Worcester Pattern & Model Co., Worcester, Mass. 


Bulldozers 
Toledo Machine & Tool Co., Toledo, Ohio. 


American Bronze Co., Berwyn, Penn. 429 Ford 
Bld., Detroit, Mich. Cable: Ambrocom, Phila. 
All sizes Non-Gran cored and solld bars 12” 
long. Also castings and bushings. 

See advertisement on back cover. 

Bunting Brass & Bronze Co., 726 Spencer 8t., 
Toledo, Ohfo. 

Suen Beating Co., Buffalo, N. Y. 
osphor Bronze Smelting Co., 2200 Washin 
Ave., Philadelphia, Penr ada 

Sterling Specialty €o., Newcomerstown, Ohio. 


Calipers 

Athol Machine Co., Athol, Mass. 

Brown & Sharpe Mfg. Co., Providence, R. I. 
Randall & Stickney, Waltham, Mass. 

Slocomb Co., J. T., Providence, R. I. 

Starrett Co., L. S., Athol, Mass. 

Union Caliper Co., Orange, Mass, 

Willams Co., J. H., 35 Richards St., Brooklyn. 


A 


Cam Cutting Machines 
Garvin Mach. Co., Spring and Varick St., N. ¥. C. 
noe bolton: ee Co., Waterbury, Conn. 

or cutting all kinds of cams in general ‘ 
Taft-Peirce Mfg. Co., Woonsocket, RT. one 


Cams 


Boston Gear Works, Norfolk Downs, Mass. 
Rowbottom Machine Co., Waterbury, Conn. 
Ail kinds, all sizes to order. 


ee 
Can-Making Machinery (See Sheet Metal Working 


Machinery) 


Cars, Industrial 


Link-Belt Co., 39th St. and Stewart Ave Chi- 
cago, Jl). Philadelphia and Indianapolis. 
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Castings, Aluminum 

Acme Die Casting Co., Bush. T. 5, Brooklyn. 

American Die Castings Co., 39 8. 6th St., New- 
ark, N. J. 

Bunting Brass & Bronze Co., 726 Spencer 8t., 
Toledo, Ohio. 

Doehler Die Casting Co., Court and Ninth 8t., 
Brooklyn, N. Y. Branch: Toledo, Ohio. Ca- 
ble: Doehler, Brooklyn. 

Douglas, W. & B., Middletown, Conn. 

Germann Bronze Co., 345 W. 19th St., Erie, Pa. 

Light Manufacturing & Fdry. Co., Pottstown, Pa. 


Castings, Brass and Bronze 

American Bronze Co., Berwyn, Penn. 

Bunting Brass & Bronze Co., 726 Spencer 8t., 
Toledo, Ohio. 

Doehler Die Casting Co., Court and Ninth 8&t., 
Brooklyn, N. Y. Branch: Toledo, Ohio. Ca- 
ble: Doehler, Brooklyn. 
alloys. . 

Douglas, W. & B., Middletown, Conn. 

Germann Bronze Co., 345 W. 19th S8t., Erie, Pa. 

Imperial Brass Mfg. Co., 1214 W. Harrison 8t., 
Chicago, Il. 

Light Manufacturing & Fdry Co., Pottstown, Pa. 

Lumen Bearing Co., Buffalo, N. Y. 

Phosphor Bronze Smelting Co., 2200 Washington 
Ave., Philadelphia, Penn. 

Stamford Rolling Mills Co., 25 Broad St., N. ¥. C. 

Bleaar Mfg. Co., J. K., Wells St. Bridge, Chicago, 


1. 
Titanium Alloy Mfg. Co., The, Niagara Falls, N.Y. 


Castings, Die Molded 

Acme Die Casting Co., Bush T. 5, Brooklyn. 

Doehler Die Casting Co., Court and Ninth 8t., 
Brooklyn, N. Y. Branch: Toledo, Ohio. Ca- 
ble: Doehler, Brooklyn. 
Die castings in aluminum, zinc, tin and lead 
alloys. 

Franklin Mfg. Co., 400 S. Geddes St., Syracuse, 
N. Y. Cable: Franklin. 
Die cast parts in aluminum, zinc, tin and lead 
base alloys. 

Germann Bronze Co., 345 W. 19th 8t., Erie, Pa. 

Light Manufacturing & Fdry. Co., Pottstown, Pa. 

Lumen Bearing Co., Buffalo, N. Y. 

Moberg, Inc., C, J., Mt. Vernon, N. Y. 


National Lend Co., Rm. 1901, 111 Bway., N. Y. Cc. 


Cable Address: Lead Co. 
Accurate die-castings of special alloys of zinc, 
tin, aluminum, 
Phoenix Dle Casting Co., 21 Illinois 8t., Buffalo. 
ene Mfg. Co., J. K., Wells St. Bridge, Chicago, 


Titanium Alloy Mfg. Co., The, Niagara Falls, N.Y. 


Castings, fron 

Athol Machine Co., Athol, Mass. 

Birdsboro Steel Fdry. & Mach. Co., Birdsboro, Pa. 
Brown & Sharpe Mfg. Co., Providence, R. I. 
Douglas, W. & B., Middletown, Conn. 

Farrel Foundry & Machine Co., Ansonia, Conn. 
Holyoke Machine Co., Worcester, Mass. 
meal David, 909 Goldsmith Blidg., Milwaukee, 


Springfield Tool Mach. Co., Springfield, Ohio. 
stare Mfg. Co., J. K., Wells St. Bridge, Chicago, 


Taylor & Fenn Co., The, Hartford, Conn. 


Castings, Semi-Steel 


Farrel Foundry & Machine Co., Ansonia, Conn. 
an, David, 909 Goldsmith Bldg., Milwaukee, 


is. 
Springfield Mach. Tool Co., Springfield, Ohio. 
EP ai ta hc le Mag Sa se Me il LE a 


Castings, Steel 


Cincinnati Steel Castings Co., Cincinnati, Ohio. 
West Steel Casting Co., Cleveland, Ohio. 


Cements, Beit 


Graton & Knight Mfg. Co., Worcester, Mass. 
Schieren Co., Chas. A., 41 Ferry St., N. Y. City. 


Cements, Iron 


Felton, Sibley & Co., Inc., 136 N. 4th St., Phila. 
Moller & Schumann Co., 8 Gerry St., Brooklyn, 
Smooth-On Mfg. Co., Jersey City, N. J. 


Centering Machines 
Detrick & Harvey Machine Co., Baltimore, Md. 

Cable: Detharvey. 

For heavy forgings and guns. 2” to 14” swing. 
Hendey Machine Co., Torrington, Conn. 
Niles-Bement-Pond Co., 111 Broadway, N. Y. C. 
Wells & Son Co., F. E., Greenfield, Mass. 
Whiton Mach. Co., D. E., New London, Conn. 
Bi ee ed Ve ee iss ae er eee 


Centers, Planer 

Cincinnati Planer Co., Clncinnat!, Ohio. 

Morse Twist Drill & Mach. Co., New Bedford, Mass. 
Woodward & Powell Planer Co., Worcester, Mass. 
eee a ae ere 


Chains (See Sprockets and Chains) 


Chains, Driving 


Baker Bros., Toledo, Ohio. 

Uink-Belt Co., Nicetown, Phila., Pa. New York, 
Pittsburgh, Boston, St. Louis, Buffalo, Wilkes- 
Barre, Detroit, Cleveland, Seattle, Portland, 
Ore.; Los Angeles, Denver, Minneapolis, New 
Orleans, San Francisco, Birmingham, Toronto, 
Link-Belt silent chain. 

Send for 112-page data book No. 125. 

Morse Chain Co., Ithaca, N. Y., U. 8, A. Branch- 

es: New York, Boston, Chicago, Pittsburgh, 


ner 
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Light portions show welded tube ends in locomotive 


~ 


BR tease the C & O locomotive illustrated above, which has welded 


seams and flue sheets, is shown a partly completed locomotive flue 

sheet. ‘The light portions show flue ends which have been welded by 
a G-E are welding outfit, one type of which, used by the American Loco- 
motive Company, is shown at the bottom of this page. 

‘his welder does its own chipping, so work can go on when your chippers 
are busy elsewhere. ‘The control of heat and building of metal possible 
with this welder prevents distortion, uneven crystallization and cavities. 

A G-E Are Welder will repair worn or broken parts while they are in place. 

Our nearest office will be pleased to give you additional information. 


General Electric Company 


‘ t 
General Office: Schenectady, N. Y. 
District Offices in: 
Boston, Mass. New York, N. Y. Philadelphia, Pa. Atlanta, Ga. Cincinnati, Ohio 


Chicago, UL Denver, Colo. San Francisco, Cal. St. Louis, Mo. 
Sales Offices in all Large Cities. 
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Cleveland, San Francisco, St. Louis, Atlanta. 
Minneapolis, Detroit, U. 8S. A. 
Sizes—%” to 3” in pitch, widths to suit powers. 
Capacities—% hp. to 5,000 hp. 
Morse “Rocker-Joint” (rolling friction princi- 
ple) silent type chains exclusively, for the 
transmission of power for any purpose. 
Licensees for Europe: Westinghouse Brake Co., 
Ztd., 32 York Rd., Kings Cross, London, N. 
Whitney Mfg. Co., The, Hartford, Conn., U. S. A. 
Cabie Address: “Whitney, Hartford.” 
Roller—All American sizes. Block, 1” pitch, 
wm”, &”, 4”, fs”, %” wide. Silent types, 
%”, 1%", %”, %”, 1” pitch, in variety of sizes. 
See advertisement and send for catalogs con- 
taining useful data and information for engl- 
neers and designers. 
er  ——— 


Checks, Time and Pay 
Matthews & Co., Jas. H., Pittsburgh, Penn. 


Chemists 
Souther Engineering Corp., Hy., Hartford, Conn, 


Chip Handling Systems 
American Blower Co., 1400 Russell St., Detroit. 


Chucking Machines, Automatic 

Bullard Machine Co., Bridgeport, Conn. 

New Britain Machine Co., New Britain, Conn. 
2008 W. Grand Blvd., Detroit; 949 Otis Bldg., 
Chicago ; Cleveland. 

“New Britain’ Multiple-Spindle Automatics, 
single- and double-head types ; single-head, four 
and five spindles, five sizes; double-head, six 
spindles, two sizes. For chucking castings, 
forgings and second-operation bar work. Per- 
forms all operations simultaneously and auto- 
matically, a finished plece being removed and a 
rough blank inserted at each indexing, the en- 
tire series of operations being completed in the 
tlme of the longest single operation. 

Agents: Coats Machine Tool Co., Ltd, Caxton 
House, London, Glasgow and Newcastle-on- 
Tyne; Alfred H. Schutte, Cologne and Berlin; 
Donauwerk Ernest Krause & Co., Wien, Prague 
and Budapest. 

Potter & Johnston, Pawtucket, R. I. 

“Pp. J. Manufacturing Automatics.” 4 sizes, 
5A, 6A, 7A, 8A. Range of work varies from 
about 2% diam. to 40” diam. 

Warner & Swasey Co., The, Cleveland, Ohio. 


Chucking Machines (See Lathes, Horizontal Turret) 


Chucks, Centering 

sushman Chuck Co., The, Hartford, Conn. 
York, San Francisco. 
One size. Used on bench for centering short 
pieces from %” to 1%” diameter. 


Chucks, Drill and Tap 

Almond, T. R., 6 Maple Ave., Ashburnham, Maas. 

Automatic Drill Chuck Corp’n, Majestic Bldg., De- 
troit, Mich. 

Sizes No. 6, % in. to % in.; No. 8, ¥% in. to % 

in. No key, collets, etc. Self-centering. 

Bicknell-Thomas Co., Greenfield, Mass. 

Celfor Tool Co., Buchanan, Mich. 

Cleveland Twist Drill Co., Cleveland, Ohio. 

Cushman Chuck Co., The, Hartford, Conn. New 
York, San Francisco. 

Six sizes and 2 styles holding from 0 to 1” 

diameter drills, rods, etc. 3-jaw and 4-jaw type. 

Detrott Twist Drill Co., 644 Fort St., Detroit. 

Greenfield Tap & Dte Corp., Greenfleld, Mass. 

Gronkvist Drill Chuck Co., 18 Morris St., Jersey 
City, N. J. 

“Gronkvist” automatic 5, ‘“Kupke” keyless 3. 
Horton & Son Co., E., Windsor Locks, Conn. 
Morse Twist Drill & Mach. Co., New Bedford, Mass. 
National Twist Drill & Tool Co., Detrolt, Mich. 
Peter Bros, Mfg. Co., Algonquin, II1. 

Pratt Chuck Co., Frankfort, N. Y. 

Scully-Jones Co., 649 Railway Exchange Bldg., 
Chicago, JIL 

Skinner Chuck Co., New Britain, Conn. 

Standard Tool Co., Cleveland, Ohio. 

Union Mfg. Co., New Britain, Conn. 

Victor Tool Co., Waynesboro, Penn. 

Wahlstrom Tool Co., Brooklyn, N. Y. 
“Wahlstrom Automatic Chucks.”” Tools may be 
changed while spindle is running. Made in 2 
styles, as follows: Chucks for straight shank 
tools made in 3 sizes; take drills up to 1”. No 
keys. Chuck for taper shank tools made in 1 
size only—holds No. 1, 2 or 3 Morse taper shank 
tools whether the tool has a tang or not. No 
collets, no keys. 

Whitney Mfg. Co., The. Hartford, Conn., U. 8S. A. 
“Presto” chuck, with 3 sizes, No. 2. 3 or 4. 
Morse taper. Or can furnish with shanks left 
blank. “Hollm Patent” friction tapping device, 
3 sizes. y” to xy” taps, yw” to BA” taps, ve” 
to 1%” taps. This device is interchangeable 
with the “Presto” chuck. 

Whiton Mach. Co., D. E., New London, Conn. 


Chucks, Lathe 

Cushman Chuck Co., The, Hartford, Conn. 
York, San Francisco. 
38 styles. 27 sizes from 2” to 36”. 

Hoggson & Pettis Mfg. Co., The, New Haven, 
Conn., U. S. A. Cable Address: ‘‘Puissant.” 
New Haven. , 
Manufacturers of ‘Sweetland’” lathe chucks. 
Complete line of combination universal, inde- 
pendent geared, scroll, two-jaw, box, body and 


car wheel chucks Face plat - 
versible jaws. Deane aay 


New 


New 
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Horton & Son Co., E., Windsor Locks, Conn. 

Jones & Lamson Mach. Co., Springfield, Vt. 

Pratt Chuck Co., Frankfort, N. Y¥. 

Skinner Chuck Co., New Britain, Conn. 

Thomas Elevator Co., 20 S, Haynes Ave., Chicago, 
Tik. 

Union Mfg. Co., New Britain, Conn. 

Warner & Swasey Co., Cleveland, Ohio. 

Whiton Mach. Co., D. E., New London, Conn. 

er — 

Chucks, Magnetic 

D & W Fuse Co., R. I. 
Nonarching. 
A flat, rotary, vertical, swiveling, waterproof, 
heatproof, equipped with demagnetizing switch. 

Heald Machine Co., Worcester, Mass., U. S. A. 
Cable Address: ‘“‘Heaid.”” Branches: Chicago, 
Detroit, Cleveland, Cincinnati. 
Agents: Great Britain, Alfred Herbert, Ltd., 
Coventry. For France, Alfred Herbert, Ltd., 
Paris. For Holland, Post Van Der Burg & Co., 
Rotterdam, 

Walker Co., O. S., Worcester, Mass. 


Chucks, Planer 

Cincinnati Planer Co., Cincinnati, Ohfo. 

Cushman Chuck Co., Hartford, Conn. 

D & W Fuse Co., Providence, R. I. 

Hoggson & Pettis Mfg. Co., The, New Haven, 
Conn., U. 8. A. Cable Address: ‘‘Puissant,” 
New Haven. 

Manufacturers of “Sweetland”’ planer chucks. 
Complete line, both round and square base, 8 
sizes 6 to 30 in. 

Horton & Son Co., E., Windsor Locks, Conn. 

Skinner Chuck Co., New Britain, Conn. 

Union Mfg. Co., New Britain, Conn, 

Walker o.. 0. 8., Worcester, Mass. 


Chucks, Spiit 
Ames Co., B. C., Waltham, Mass. 
Rivett Lathe & Grinder Co., Brighton, Boston, 
Mass. Cable Address: Edrivett. 
Ten sizes. Capacity up to 1” dlameter hole. 
Tool steel split chucks, 
See our advertisement on inside of back cover. 
Stark Tool Co., Waltham, Mass. 


Clamps, Machinists’ 

Armstrong Bros. Tool Co., 315 N. Francisco Ave., 
Chicago, II}. 

Bulings & Spencer Co., Hertford, Conn. 

Brown & Sharpe Mfg. Co., Providence, R. I. 

Hammacher, Schlemmer & Co., 13th St, and 4th 
Ave., New York City. 

Starrett Co., L. S., Athol, Mass. 

Western Tool & Mfg. Co., Springfield, Ohio. 

Williams Co., J. H., 35 Richards St., Brooklyn. 


Clocks, Time 
Caiculagraph Co., 1488 Jewelers Bldg., N. Y. C. 


Clutch and Brake Friction Facing 

Royal Equipment Co., The, Bridgeport, Conn., 
U. S. A. “Raybestos” facings, swings and 
blocks for use in clutches, brakes, etc., in place 
of wood or fiber blocks, leather, cork inserts, 
metal to metal, etc. Produce enormous holding 
power and will outwear regular friction facings 


many times. Retains the coefficlent friction its 
entire life. 


Clutches, Friction 

Automatic Shaft Coupling Co., Alexandria, Va. 

Bicknell-Thomas Co., Greenfield, Mass. 

Brown Co., A. & F., 79 Barclay St., N. Y. City. 

Caldwell Son Co., H. W., 17th St. and Western 
Ave., Chicago, Ill. 

Edgemont Machine Co., Champie and National 
Ave., Dayton, Ohio. 

Evans Friction Cone Co., 1288 Centre St., New- 
ton Centre, Mass. 

Holyoke Machine Co., Worcester, Mass. 

Johnson Mach. Co., Carlyle, 52 Main St., Man- 
chester, Conn. Cable: Carlyle, Hartford. 
5 sizes both single and double, capacities up to 
Ss” diam. shaftlng. Weight 12 to 100 lb. Price 
$10 to $75. For use on overhead shafting with 
or without pulleys, and as a one-way cut-off 
coupling to connect ends of two shafts. 
Agents: The Efandem Co., 159 Gt. Portland St., 
London, W., Eng.; Wilhelm Sonesson, Malmo, 
Sweden; Schuchardt & Schutte, ‘Berlin, Ger- 
many; Glaezner & Perreaud, Parts, France. 

Link-Belt Co., 39th St. and Stewart Ave., Chi- 
cago, Ill. Philadelphia and Indlanapolls. 

ming & Pnee ee eerie Penn. 

e Gauge Column Co., 6009 Car a 

Cleveland, Ohio. wishin 

Standard Pulley Co., The, Cincinnati, Ohlo. 


3 sizes, both single and doub oy 
diameter. . ouble up to 2% 


Coal Handling Machinery 


Caldwell & Co., Inc., W E., L 
Link-Belt Co., " eae ee 


cago, Til. 


Providence, Cable: 


Philadelphia and Indianapolis, 


Collers, Spring 
Garvin Mach, Co., Spring and Varick St.,N. ¥.¢. 
ee 


Coils, Electrical 
D & W Fuse Co., Providence, R. T, 
General Electric Co., Schenectady, N. Y. 


Collars, Spacing 


Scully-Jones Co., 649 Rall 
Chicago, 1H. way Exchange Bldg., 


Se eens? 


Coilets 
Pratt & Whitney Co., Hartford, Conn. 


39th St. and Stewart Ave., Chi- ‘ 
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Union Twist Drill Co., Athol, Mass, 

Whitney Mfg. Co., The, Hartford, Conn., U. 8. A. 
“Presto” collets for use in “Presto” chucks. 
Spring collets for holding cutters with straight 
shanks 4%” diameter. 

Compounds, Carbonizing, 
Temporing 

American Comp. Co., 469 Atlantic Ave., Boston. 

Basic Mineral Co., The, North Side, Pittaburgh, Pa. 
Compounders of the C. M. Miller original and 
genuine and improved Thermo Titanium and 
Basic Flux for iron and semi-steel. Also 
Radioclorite and the C. M. Miller Bronze Alloy 
Flux for brass melting and all alloys. 

Coats Mach. Tool Co., Inc., 30 Church 8t., N. Y. C. 

Houghton & Co., E. F., 240 W. Somerset St., Phil- 


Casehardening and 


New York. ‘Enamellite.” 


Compounds, Cleaning 
White & Bagiey Co., Worcester, Mass, 


Compounds, Cutting, Drawing, Drilling, Grinding 
and Screw Cutting 

Cataract Refining & Mfg. Co., Buffalo, N. Y. 
Cable Address: ‘“‘Catarefin,’”” London, 36 Kings- 


way. 

Crescent O11 Co., 30 Church S8t., New York City 

Houghton & Co., E. F., 240 W. Somerset 8t., 
Philadelphia, Penn. 

Oil City Oil & Grease Co., Oll City, Penn. 
“Germania Lubro Compound” soluble oil. 
*“Pensoll” mineralized lard oll. 

Texas Company, Dept. A, 17 Battery Place, N. Y. 

White & Bagley Co., Worcester, Mass. 
“Economy” cutting lubricant. “Economy” 
grinding lubricant. ‘Minolard” cutting ofl for 
automatics. 


Compounds, Pipe-Joint 
Smooth-On Mfg. Co., Jersey City, N. J. 


Compressors, Air and Gas 

Blanchard Machine Co., Cambridge, Mass. 

Chicago Pneumatic Tool Co., Mischer Bldg., Chi- 
cago, Tl. 

General Electric Co., Schenectady, N. Y. 

(ngersoll-Rand Co., 11 Broadway, New York. 
Branches: Boston, Birmingham, Butte, Cleve- 
land, Chicago, Denver, Duluth, El Paso, Knox- 
ee Angeles, Phila., Pittsburgh, St. Louis, 

eattle. 

Sullivan Mchy. Co., 122 8S. Michigan Av., Chicago 
Steam and power drive, any capacity, any pres- 
sure, 

Worthington Pump & Machinery Corporation, 115 
Broadway, New York City. 


Conduits, Interior 
General Electric Co., Schenectady, N. Y. 


Cones, Friction 
Evans Friction Cone Co., 1288 Centre 8t., New- 
ton Centre, Mass. : 


Connecting-Rods and Straps 
Standard Gauge Steel Co., Beaver Falls, Penn. 


Contract Work 

American Die & Tool Co., Reading, Penn. 
Becker Milling Mach. Co., Hyde Park, Mass. 
Blanchard Machine Co., 64 State St., Cambridge, 


ass. 
Columbus Die Tool & Mach. Co., Columbus, Ohio. 
Cowdrey Mach, Wks., C. H., Fitchburg, Mass. . 
Crane Puller Co., 54 Lake St., Arlington, Mass. 
Dover Parts Co., Geo. W., Providence, R. I : 
Excel Manufacturing Co., Boston, Mass. 
Fenn Mfg. Co., Hartford, Conn. 
Garvin Mach. Co., Spring and Varick St., N. Y.C. 
Grant Mfg. & Machine Co., 85 Silliman Ave., 
Bridgeport, Conn. : 
Grayson Tool & Mfg, Co., Indianapolis, Ind. 
Harris Eng Co., The H. E., Bridgeport, Conn. 
Hartford Special Mchy. Co., The, 287 Homestead 
Ave., Hartford, Conn. i 
Holyoke Machine Co., Worcester, Mass. ‘ 
Krasberg Mfg. Co., 410-420 Orleans St., Chicago, Il. 
Luster-Jordan Co., Norristown, Penn. 
Mailometer Co., Detroit, Mich. 
Mehl Machine Tool & Die Co., Roselle, N. J. 
Meisel Press Mfg. Co., 946 Dor. Ave., Boston. 
New Britaln Machine Co., New Britain, Conn. 
New England Mchy. Co., Stiles St., New Haven. — 
Newton Machine Tool Works, 23rd and Vine 8t., 
Philadelphia, Penn, 
Reynolds Pattern & Machine Co., Moline, Ml. 
Rowbottom Machine Co., The, Waterbury, Conn. 
Sanford Mfg. Co., F. C., Bridgeport, Conn. 
Sheffield Mach. & Tool Co., The, Dayton, Ohio. 
Taft-Peirce Mfg. Co., Woonsocket, R. I. Majestic 
Bldg., Detroit; Woolworth Bldg., N. ¥. City. 
Manufacturers of special machines, machine 
parts and tools. Design and build tool equip- 
ments, jigs and fixtures. 
Wadell, Bowen & Jackson, Rahway, N. J. 


Controllers and Starters, Electric 
Crocker-Wheeler Co., Ampere, N. J. 

General Electric Co., Schenectady, N. Y. 
Westinghouse Elec. & Mfg. Co., Pittsburgh, Penn. 
ee ee ae ee OE Ee tee Le 


Cotter Pins 


Morse Twist Drill & Mach. Co., New Bedford, Mass. 
Standard Tool Co., Cleveland, Ohio. 
Whitman & Barnes Mfg. Co., The, Akron, Ohio. 
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Divorsity 


CO iuly on the the diversity of jobs that are handled success- 


fully on the DETRICK & HARVEY Boring-Milling- Drilling 
Machine is well illustrated at the Jeanette, Pa., shops of 
the Elliott Company. 


Here are some of the things the Elliott people find: 


(1) That this machine can be readily adjusted to the closest meas- 
urements required in machine shop work as well as boring. 


(2) That it can be used profitably as a rotary planer for surfacing 
inside parts of their Feed Water Heaters and for facing flanged con- 
nections on the Cylindrical Heater Shells. Says Mr. W. J. Burke, 
Superintendent: “This work can be done in about half the time 
that would be required if the ordinary planer were used.”’ 


(3) That it is very convenient for drilling and tapping bolt holes, 
saving the time of setting up the castings on a drill press. 


Let us supply you with 
illustrated Bulletin on 
this machine. You 
should know more of it. 


Detrick & Harvey 
Machine Co. 


Baltimore, Md. 


Digitized by Google 
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Counterbores 

Cleveland Twist Drill Co., Cleveland, Ohlo. 
Morse Twist Drill & Mach. Co., New Bedford, Mass. 
National Twist Drill & Tool Co., Detroit, Mich. 
Pratt & Whitney Co., Hartford, Conn. 

Slocomb Co., J. T., Providence, R. I. 


Counters, Revolution 

Bristol Co., Waterbury, Conn. 

New Haven Trolley Supply Co., New Haven, Conn. 
Root Co., C. J., 100 Stone St., Bristol, Conn. 
Veeder Mfg. Co., 15 Sargeant S8t., Hartford, Conn. 
AN Aa Eh a aE 


Countershafts 

Brown & Sharpe Mfg. Co., Providence, R. I. 
Garvin Mach. Co., Spring and Varick 8t., N. ¥. C. 
Norton Grinding Co., Worcester, Mass. 
Warner & Swasey Co., Cleveland, Obio, 


Counting and Printing Wheels 

Doehler Die Casting Co., Court and Ninth 8&t., 
Brooklyn, N. Y. Branch: Toledo, Ohio. Ca- 
ble: Doehler, Brooklyn. 

Franklin Mfg. Co., 400 S. Geddes 8t., Syracuse. 


Counting Machines 

National Scale Co., Montgomery St., Chicopee 
Falls, Mass. 
22 sizes, for counting parts and pieces ranging 
from 25,000 to the ounce, to pounds, to the 
piece, londs aggregating 5 tons. 

New Haven Trolley Supply Co., New Haven, Conn. 

Root Co., C. J., 100 Stone St., Bristol, Conn. 

Veeder Mfg. Co., 15 Sargeant St., Hartford, Conn. 


Couplings, Shaft 
Almond, T. R., 6 Maple Ave., Ashburnham, Mass. 
Automatic Shaft Coupling Co., Real Estate Trust 

Bidg., Washington, D. C. 

Sole Selling Agents: Campbell Machry. Co. 
Dexter Co., I. H., 27 Walker St., New York. 
Edgemont Machine Co., Champie and National 

ve., Dayton, Ohlo. 
Thor Bidg., 


Independent Pneumatic Tool Co., 
Chicago, Tl. 

Standard Gauge Steel Co., Beaver Falls, Penn. 

Cranes, Portable 

Canton Foundry & Machine Co., Canton, Ohio. 
Albert Herbert, Ltd., Coventry. 


Cranes, Traveling 

Chisholm-Moore Mfg. Co., Cleveland, Ohio. 

Cleveland Crane & Engineering Co., Wickliffe, O. 
Electric or hand power. 5 to 200 tons capacity. 

Niles-Bement-Pond Co., 111 Broadway, N. Y¥, C. 

Northern Engineering Works, Detroit, Mich. 

Pawling & Harnischfeger Co., Milwaukee, Wis. 

Shepard Electric Crane & Hoist Co., Montour 
Falls, N. Y. 

Vandyck Churchill Co., 93 Liberty St., N. Y. C. 

Whiting Foundry Equipment Co., Harvey, Il. 

Wright Mfg. Co., Lisbon, Ohio. 

Yale & Towne Mfg. Co., 9 E. 40th St., N. Y. City. 


Crank Pin Turning Machines 


Niles-Bement-Pond Co., 111 Broadway, N. Y 
Underwood & Co., H B., 1026 Hamilton 


a G, 
, St., 
Philadelphia, Penn 


Cupola Practice 
McLain, David, 909 Goldsmith Blg., Milwaukee,Wis. 


Cupolas ano Ladles 
Paxson Co., J. W., 1021 N. Delaware Ave., Phila. 


Cutters, Milling 

Barber-Colman Co., Rockford, Tl. 

Becker Milling Machine Co., Hyde Park, Mass. 

Brown & Sharpe Mfg. Co., Providence, R. I. 
5,000 stock sizes. Special cutters to order. 

Federal Screw Corp., Providence, R. I. 

Ingersoll Milling Machine Co., The, Rockford, Il. 
Standard cutters. Special cutters developed. 
Ask for catalogue No. 30-C. 

Krasberg Mfg. Co., 410-420 Orleans St., Chicago, I. 

Morse Twist Drill & Mach. Co., New Bedford, Mass. 

National Twist Drill & Tool Co., Detroit, Mich. 

Pratt & Whitney Co., Hartford, Conn. 

Standard Tool Co., Cleveland, Ohto. 

Union Twist Drill Co., Athol, Mass. 


Cutting-Off Machines 

Coats Mach. Tool Co., 30 Church St., N. Y. C. 

Cochrane Bly Co., Rochester, N. Y. 

Curtis & Curtis Co., The, 66 Garden St., Bridge- 
port, Conn. 

Davis Mach. Tool Co., Inc., 311 St. Paul St., 
Rochester, N. Y. 

Tetrick & Harvey Mach. Co., Baltimore, Md. 

Earle Gear & Machine Co., 101 E, Wyoming Ave., 
Philadelphia, Penn. 

Garvin Mach. Co., Spring and Varick St., N. Y. C. 

Gorn ecune Coe Geis Racine, Wis. 
urlbut, Rogers Machinery Co., South 8 
— ‘ cable ee meDUey: 

o styles, cone and accelerated. 

nts to" . Seven sizes, 
ewton Machine Tool Works, 23rd an 

ne tladelphia, Penn. apt vine BES 
utter arnes .. Hinsdale, N. H. 1 
einen a peneAeD: Tl. ecReuth 

andle bar metal in single pleces or - 

tiples up to 10-10” round or aauare: base 

Root & Vandervoort Eng’g. Co., East Moline, II. 

Vandyck Churchill Co., 93 Liberty St.. N. ¥. ©. 

—_—_————— 


Cutting-Off Machines, Pipe 
(See Pipe Cutting and Threading Machines) 


Cutting-Off Tools 

Oxweld Acetylene Co., Chicago, Til. 

Pratt & beara pa Lager pg Conn. 
Union Caliper Co., Orange, Mass, 

Western Tool & Mfg. Co., Springfield, Ohio. 


Cutting Ol! Filters (See Filters, Oil) 


Cutting, Oxy-Acetylene 

Davis-Bournonville Co., Jersey City, N. J. 
International Oxygen Co., 115 Broadway, N. Y. 
Metals Welding Co., The, Cleveland, Ohio. 
Oxweld Acteylene Co., Chicago, III. 


Cut-Outs, Electrical 

D & W Fuse Co., Providence, RB. I. 

General Electric Co., Schenectady, N. Y¥ . 

Westinghouse Elec. & Mfg. Co., E. Pittsburgh, Pa. 

fot ee en a ee ee 

Dealers, Machinery 

Co-Operative Used Machinery Corp., 50 Church 
St., N. Y. C. 

Garvin Mach. Co., Spring and Varick St., N. Y. C. 

Hill, Clarke & Co., 156 Oliver St., Boston, Mass. 

Prentiss Tool & Supply Co., Singer Bldg., N. Y. C. 

Strong, Carlisle & Hammond Co., Cleveland, Ohio. 

Toomey, Inc., Frank, Philadelphia, Penn. 

Vandyck Churchill Co., 93 Liberty St., N. Y. C. 

pe Farrage ete OS Ee ie ee 

Diamond Tools 

Crafts, Arthur A., 125 Summer St., Boston, Mass. 

Dickinson, Thomas L., 64 Nassau St., N. Y. City. 

Francis & Co., 50 State St., Hartford, Conn. 
Diamonds and diamond-pointed hand and grind- 
er tools for all mechanical purposes, 

ee rere —————————— 

Die Making Machines 

Acme Die Casting Corp., Bush Terminal No. 5, 
Brooklyn, N. Y. 

Anderson Die Machine Co., Bridgeport, Conn., 
U. 8. A. Anderson Die Forming Machines and 
Cutters for making blanking dies, irregular 
shaped drawing dies and templates, irregular 
shaped gages, formers for cams and profiling 
machines, small work and metal patterns and 
similar work. 

See advertisement and send for catalog. 
Grayson Tool & Mfg. Co., Indianapolis, Ind. 
Keller Mechanical Engraving Co., Brooklyn, N. Y. 

Agents: England, France and Italy, Alfred Her- 

bert, Ltd. 

For automatically sinking dies, stamps, etc., up 

to 22”x15”. 


Dies, Die Casting 
Keller Mechanical Engraving Co., Brooklyn, N. Y. 
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Die Sinking Machines, Automatic 
Keller Mechanical Engraving Co., Brooklyn, N. Y. 
Agents: England, France and Italy, Alfsed Her- 
bert, Ltd. 
For automatically cutting drop-forge sheet- 
metal forcers, and dies, up to 22”x1 


Dies, Pipe Threading 

Bignall & Keeler Mach, Wks., Edwardsville, II. 
Greenfield Tap & Die Corp., Greenfield, Mass. 
Wells & Son Co., F. E., Greenfield, Mass. 


Dies, Sheet- Metal 


Becker Milling Mach. Co., Hyde Park, Mass. 
Columbus Die Tool & Mach. Co., Columbus, Ohio 
Ferracute Mach. Co., Bridgeton, N. J. 

Gem City Machine Co., Dayton, Ohio. 

Keller Mechanical Engraving Co., Brooklyn, N. Y. 
Agents: England, France and Italy, Alfred Her- 
bert, Ltd. 

Krasberg Mfg. Co., 410-420 Orleans St., Chicago, Ill. 

Mailometer Co., Detrolt, Mich. : 

Mehl Mach. Tool & Die Co., Roselle, N. J. 

Modern Tool Die & Mach. Co., Coiumbus, Ohlo. 

Niagara Mach. & Tool Works, Buffalo, N. Y. 

Sheffleld Mach. & Tool Co., The, Dayton, Ohtfo. 

Steel Products Engineering Co., Springfield, Ohio. 

Stevens Mfg. Co., Dayton, Ohio. 

Taft-Pelrce Mfg. Co., Woonsocket, R. I. 

Toledo Machine & Tool Co., Toledo, Ohio. 

Waltham Mach. Works, High St., Waltham, Mass. 
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Dies, Sub-Press 

Becker Milling Mach. Co., Hyde Park, Mass. 

Columbus Die Too) & Mach. Co., Columbus, Ohio. 

Gem City Machine Co., Dayton, Ohio. 

Grayson Tool & Mfg. Co., Indianapolis, Ind. 

Hartford Special Mchy. Co., Hartford, Conn. 

Krasberg Mfg. Co., 410-420 Orleans St., Chicago, H1. 

Mailometer Co., Detroit, Mich. 

Mehl Mach. Tool & Die Co., Roselle, N. J. 
Accuracy of work obtained by long and 
varied experience. 

Modern Tool Die & Machine Co., Columbus, Ohio. 

Nelson Tool Co., Inc., 781 E. 142nd St., N. Y. C. 

Pratt & Whitney Co., Hartford, Conn. 

Sheffield Mach. & Tool Co., The, Dayton, Ohio. 

Steel Products Engineering Co., Springfield, Ohio. 

Taft-Peirce Mfg. Co.. Woonsocket, R. J. 

Waltham Mach. Works, High St., Waitham, Mass. 
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Dies, Threading-Opening 

Eastern Machine Screw Corp., New Haven, Conn. 

Errington, F. A., 39 Cortlandt St., New York City 

Geometric Tool Co., New Haven, Conn. 545 W. 
Washington Blvd., Chicago, Il). Cable: Metric. 
For all classes of external screw threads of any 
diameter, length and form. 

Greenfleld Tap & Die Corp., Greenfleld, Mass. 


Vol. 44, No. 26 


[deal Tool & Mfg. Co., Beaver Falls, Pa. Boston, 
H. B. Eaton & Co. Cable: Idealdico, New York. 
Leon Chapius, 26 Bd. Magenta, Paris. 

Sizes %”, 1%”, %”, 1”, 1%", 2”, for accurate 
fine and heavy thread cutting. 

Jones & Lamson Machine Co., Springfield, Vt., 
U. 8. A. Cable: Turret. Branch: Jones‘ & Lam- 
son Mach. Co., 97 Queen Victoria St., London, 


E. C. af 
Sizes: Nos. 1, 3, 4, 6 and 9 dies. Capacities: 
ge: 1%”, 114%”, 2” and 3” respectively.’ 
automatic opening die for use on _ turret 

lathes, automatic screw machines, engine lathes, 
drill presses, etc. Has wide range. Fine threads 
can be cut with large dies without stripping. 
Chasers have special lead control feature, giv- 
ing accurate pitch. . 
Foreign Agents: Germany, Switzerland, Aus- 
tria-Hungary, M. Koyeman, Charlottenstrasse 
11, Dusseidorf, Germany; France, Spain, Bel- 
gium, F. Auberty & Co., 91 Rue de Maubeuge, 
Paris. Domestic Agents: E. A. Kinsey Co. 
Cincinnati, O.; E. A. Kinsey Co., Indianapolis, 
Ind. : Boyer-Campbell Co., Detroit, Mich. ; E. L. 
Essley Machinery Co., Chicago, Ill.; Robinson, 
Cary & Sands Co., St. Paul, Minn. ; Carey Mchy. 
& Supply Co., Baltimore, Md.; W. M. Pattison 
Supply Co., Cleveland, O.; Barwood-Richards 
Machy. Co., The Bourse, Philadelphia, Penn. 

Landis Machine Co., Waynesboro, Penn. ; 
Rotary die heads 4%” to 4”. Automatic, pcrew 
cutting %”, 1%”. Soiid adjustable 4”, 1”. 
Using the Landis chasers, insuring unchanged 
cutting contour and long life. ae 

Murchey Mach. & Tool Co., 64 Porter St., Detroit. 

National Acme Mfg. Co., Cleveland, Ohio. 

National Machinery Co., Tiffin, Ohlo. 

Warner & Swasey Co., Cleveland, Ohio. 

Wells Bros. Co., Greenfleld, Mass. 


Disinfectants 
Houghton & Co., E. F., 240 W. Somerset St., 
Philadelphia, Penn. . 
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Dogs, Lathe and Milling Machines 

Hammacher, Schlemmer & Co., 13th St. and 4th 
Ave.. New York City. 

Page-Storms Drop Forge Co., Chicopee, Mass. 

Union Caliper Co., Orange, Mass. 

Willlams Co., J. H., 35 Richards St., Brooklyn. 


Drafting Tables 


Almorth, G. A., 968 Grand Ave., New Haven, Conn. 
Can be readily assembled to any board and {is 
easily knocked down. Shipning weight for ex- 
port, 85 lb. Frame complete for 31-inch leg 
room, $13.25, 


Dressers, Grinding Wheel 

American Emery Wheel Works, Providence, R. I. 

Crafts, Arthur A., 125 Summer St., Boston, Mass. 

Desmond-Stephan Mfg. Co., Urbana, Ohio. 
“Iamo-Carbo” for tool grinding wheels, ‘‘Hun- 
tington & Sherman” for coarse wheels. 

Diamond Saw & Stamping Wks., Buffalo, N. Y. 
Trade-mark: ‘‘Sterling.”’ 

Mickinson, Thomas I.., 64 Nassau St., N. Y. City 

Francis & Co., 50 State St., Hartford, Conn. 


‘Heald Machine Co., 10 New Bond St., Worcester, 


Mass. 
Standard Tool Co., Cleveland, Ohlo. 
Vitrified Wheel Co., Westfield, Mass. 


Drill Holders : 


Armstrong Bros. Tool Co., 315 N. Francisco Ave., 
Chicago, M1. 


Union Caliper Co., Orange, Mass. 


Drill Speeders 
Graham Mfg. Co., Providence, R. I, 


Drilling Machine Heads 

Baush Machine Tool Co., 604 Wason Ave., Spring- 
field, Mass., U. 8S. A. 
Adjustable multiple spindle portable drilling 
machine. Heads for use on all makes of drill- 
ing machines. . 

Hoefer Mfg. Co., Freeport, Ml. 

Langeller Mfg. Co., Providence, R., I. 

Nelson-Blanck Mfg. Co., Clay and Dubols St. 
Detroit, Mich. 
Five sizes; capacities No. 0 to 1%” drill; 
weight 10 to 68 Ib. Price $50 to $85. 
Clamps rigidly to machine, quick adjustment. 

Newman Manufacturing Co., 717 Sycamore 8t., 
Cincinnati, Ohio. 
Newman quick-action four-in-one changeable 
drill head, carries four tools and requires but 
a moment to switch from one tool to another. 


Drilling Machines, Automatic 

Baker Bros., Toledo, Ohio. 

Baush Machine Tool Co., 604 Wason Ave., Spring- 
fleld, Mass., U. S. A. 
Multiple head station type drilling machines for 
drilling, counterboring, reaming and spot fac- 
ing. All tools regardless of size run at proper 
speed and feed. 

Langeller Mfg. Co., Providence, R, I. 

Natlonal Automatle Tool Co., 7th and South N 
St., Richmond, Ind. Cable: Natco, Richmond. 
Five sizes, 2 to 200 spindles, each spindle with 
or without independent chawges of drill speeds. 


Drilling Machines, Bench 


Ames Co., B. C., Waltham, Mass 
Barnes Co., W. F. & John, 1995 Ruby St., Bock- 
ord, Ill. 
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Have You [Thought of 
Milling Those Threads 


Are you familiar with the saving in time, the increase in 
production in the use of the Archdale ‘Type Thread Mill- 
ing Machine on work within its range? 


Especially adaptable in cutting short threads, this machine 
uses a milling cutter of practically the same width as the 
length of thread to be cut, and finishes the complete 
thread in one revolution of the work. 


Let us make time estimate on some of your threading. 
Write for the descriptive bulletin. 


The ‘Taft-Peirce 


Mfé. Company 
Woonsocket, R. I., U. S. A. 


New York Office: 
Woolworth Bldg. 
Detroit Office: 
Majestic Bldg. 
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Clark Elec. Co., Jas., Jr., 521 Main, Louisville, Ky. 
Hisey-Wolf Machine Co., Cincinnati, Ohio. 
Hoefer Mfg. Co., Freeport, ID. 

Langelier Mfg. Co., Providence, BR. I. 

Pratt & Whitney Co., Hartford, Conn. 

Robinson Tool Works, Waterbury, Conn 
Slgourney Too] Co.,. Hartford, Conn. 

Silver Mfg. Co., The, Salem, Ohio. 

Stecher Co., The Charles, 1576 Crossing St., Chi- 


cago. 
U. 8° Electrical Tool Co., Cincinnati, Ohio. 


Drilling Machines, Electric and Hand 

Chicago Pneumatic Tool Co., Fischer Bldg., Chi- 
cago, Hl. 

Cincinnati Electrical Tool Co., Cincinnati, Ohio. 

Clark Electric Co., Inc., Jas., Jr., 521 W. Main 
St., Louisville, Ky. 

Gem Mfg. Co., 3257 Spruce St., Pittsburgh, Pa. 

Hisey-Wolf Machine Co., Cincinnat!, Ohio. 

Independent Pneumatic Tool Co., Thor Bldg., 
Chicago, Ill. 

Ingersoll-Rand Co., 11 Broadway, New York. 

Neil & Smith Electric Tool Co., Cincinnati, Ohio. 

Silver Mfg. Co., The, Salem, Ohlo. 

Temco Electric Mfg. Co., Leipsic, Ohio. 

U. S. Electrical Tool Co., Cincinnati, Ohio. 

Van Dorn Electric Tool Co., Cleveland, Ohio. 

Drilling Machines, Gang 

Baker Bros., Toledo, Ohio. 

Barnes Drill Co., 830 Chestnut, Rockford, Il. 

Colburn Mach. Tool Co., Franklin, Penn. 

Cincinnati Bickford Tool Co., The, Oakley, Cin- 
cinnati, Ohio. Cable: Augustus, Cincinnati, 


Seven sizes, ranging from 20” to 42”, with 


from two to six spindles. 
Single or individual round. or square tables, 
with or without tapping attachments, cutting 
lubricant equipment and with an_ Individual 
cone or right-angle drive or a continuous rear 
shaft driven by a belt or motor. 

Langelier Mfg. Co., Providence, BR. I. 

Moline Tool Co., Moline, II. 


Drilling Machines, Heavy Duty 

Baker Bros., Toledo, Ohio. 

Five sizes, 2-inch to 16-inch capacity. 

Colburn Machine Tool Co., Franklin, Penn. 
‘Sizes 24”’x36” swing, with or without tapping 
or other attachment, plain or compound table. 

Hoefer Mfg. Co., Freeport, IN. 

Niles-Bement-Pond Co., 111 Broadway, N. Y. C. 

Symington Co., The T. H., Rochester, N.Y., U.S.A. 


Driiling Machines, Horizontal (See Boring, Driil- 
ing and Milling Machines, Horizontal) 


Drilling: Machines, Multiple Spindle 

Baush Machine Tool Co., 604 Wason Ave., Spring- 
field, Mass., U. S. A. Cable Address: “‘Baush.” 
Complete line of multiple spindle drilling ma- 
chines, both vertical and horizontal. Also spe- 
cial multiple drilling machines built to order 
for any work. 

Langelier Mfg. Co., Providence, R. I. 

National Automatic Tool Co., 7th and South N 
St., Richmond, Ind. 
Ten sizes of Vertical type, ranges frou 9” round 
head with 8 spindles to 20x48” rectangular head 
with 72 spindles, head feed down or table feed 
up, with or without power feed to head or table. 
Independent change of speed in head to each 
spindle to suit the size of holes being drilled, 
with- neutral positions for all spindles not tn 
use. Machines may be equipped with auto- 
matic tapping attachments, lubricating system 
for work, motor drive, adjustable tables, or box 
tables; also a complete line of 2-, 3-, 4- and 
5-way horizontal and vertical type machines 
with fixed or adjustable spindles. 

Newton Machine Tool Works, 23rd and Vine S8t., 
Philadelphia, Penn. 

Pratt & Whitney Co., Hartford, Conn. 

Reed-Prentice Co., Worcester, Mass. 

Bellers & Co., Inc., Wm., Philadelphia, Penn. 

Stecher Co., The Charles, 1576 Crossing St., Chi- 
cago. 


Drilling Machines, Pneumatic 

Independent Pneumatic Tool Co., Thor Blidg., 
Chicago, Hl. 

Ingersol -Rand Co., 11 Broadway, New York. 
“Little David,” all sizes, types and gearing 
combinations for drilling, reaming, tapping, flue 
rolling, stud seating, etc. 


Drilling Machines, Radial 
American Tool Works Co., The, Cincinnati, U. 8. 
A. ° Cable: “Lathe, Cinelnnati.” 
Sizes—Plain, 2, 2%, 3, 3%, 4, 5, 6, 7-ft. arms; 
full universal, 4, 5, 6, 7 ft. Sensitive radial 3 
ft.'ball bearing throughout. Sizes 2 to 3% ft. 
inclusive equipped with back gears; 4 to 7 in- 
clusive with triple gears. All full universal are 
.triple geared. Four different types of drives 
‘for all sizes: Cone drive, geared spced box for 
+ belt and. motor drive and direct connected va- 
riable speed.motor drive without speed box. 
. See our advertisement on pages 14 and 15. 
-Baush Machine Tool Co., 604 Wason Ave., Spring- 
ane - 
neinnati Bickford Tool Co., The, Oakley, - 
cinnatt,, Ohio. Cable: Augustus, enenn 
' Regular plain type: 6 sizes, ranging from 214’ 
Mi Sogn Sed ae sizes, ranging from 
. _O.. Bh speed, Ow 
5. 6, 7 or 8” arm and ieee eee 
ain and unlversal radials furnished wi 
cone, speed box, variable speed motor or ngue 
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and speed box drive. The high-speed radial 
with a speed box, variable speed motor or con- 
stant speed motor and specd box drive. All 
types of plain, universal and high-speed radials 
canbe furnished with cutting lubricant equip- 
ment. Plain and high-speed types with alr 
column binder. 

Dreses Machine Tool Co., 227-241 W. McMicken 
Ave., Cincinnati, O. Cable Address : Dreses. 
Sizes—Plain 2% to 7 ft. Half and full uni- 
versal 4 to 7 ft. 

Cone, speed variator (single pulley) and mo- 
tor drive. 

Fosdick Machine Tool Co., Cincinnati, Ohto. 
Sizes: High speed manufacturing, 2’, 214’, 3’3 
heavy duty, 3’, 3%’, 4’, 5’, 6’. Cone pulley, 
gear box, constant or variable speed drives. 
Plain tilting or universal tables. 

Carlton Mach. Tool Co., Cincinnati, Ohio. 

Sizes 21%4’, 3’, 3%’, 4’. 

Harrington, Son & Co., Inc., Ed., Philadeiphia, Pa. 

Morris Mach. Tool Co., Cincinnati, Ohto. 

21%’, 3’ and 3%’. Cone pulley gear box, con- 
stant speed motor, with gear box and variable 
speed motor. 

Mueller Machine Tool Co., Cincinnati, Ohlo. 

Niles-Bement-Pond Co., 111 Broadway, N. Y. C. 

Reed-Prentice Co., Worcester, Mass. 

Rellers & Co., Inc., Wm., Philadelphia, Penn. 

Strong, Carlisle & Hammond Co., Cleveland, Ohio. 
Almond high-speed radial drili intended for 
Hight drilling and tapping. Ball bearing through- 
out. Entirely self-contained. Radius of 48” 
up to within 12” of column. Drill can be 
brought over any part of work with one motion 
of arm. Spindle speeds from 195 up to 2,000 
r.p.m. 


Dritling Machines, Sensitive 


Coats Mach. Tool Co., Inc., 30 Church St., N. Y. C. 

Henry & Wright Mfg. Co., 760 Windsor St., Hart- 
ford, Conn. 

One to 8 spindles, 300 models dritilng up to 
1%”. Welghts, 760 lb. to 5,000 Ib. 
Agents: Hill, Clarke & Co., Boston, New York 
and Chicago; Chas. A. Strelinger Co., Detroit; 
W. §E. Shipley Mchry. Co., Philadelphia ; 
Brandes Machy. Co., Cleveland, Ohio. 

Knight Machinery Co., W. B., 2000 Lucas Ave., 
St. Louis, Mo. 

Langeller Mfg. Co., Providence, R. I. 

Leland-Gifford Co., Worcester, Mass. 

Pratt & Whitney Co., Hartford, Conn. 

Royersford Fdry. & Mach. Co., Royersford, Penn. 

Sigourney Tool Co., Hartford, Conn. 

Taylor & Fenn Co., The, 54-70 Arch St., Hartford, 
Conn. 1 to 6 spindles, 7” from centre of spin- 
dle to face of column up to 4%” drill. Adjust- 
able cutter distance between spindles. Furnished 
with either hand or power feed. 


Drilling Machines, Turret 

Langeller Mfg. Co., Providence, R. I. 

National Automatic Tool Co., 7th and South N 
St., Richmond, Ind. 


Drilling Machines, Vertical 

Baker Bros., Toledo, Ohlo. 

Barnes Co., W. F. & John, 1995 Ruby St., Rock- 
ford, II. 

Barnes Drill Co., Inc., 830 Chestnut, Rockford, Ill. 

Baush Machine Tool Co., 604 Wason Ave., Spring- 
fleld, Mass., U. S. A. 

Complete line of multiple spindle drilling ma- 
chines built to order for any work. 

Cincinnati Bickford Tool Co., The, Onkley, Cin- 

cinnali, Ohlo. Cable: Augustus, Cincinnati. 
Regular type: 7 sizes and 88 styles, ranging 
from 21” to 42”, High speed type: 7 sizes and 
52 styles ranging from 20” to 42”. 
Furnished with or without a tapping attach- 
ment, with a cone, speed box or right-angle 
drive, with a motor and speed-box drive, with a 
belted motor, geared motor or variable speed 
motor drive with or without a cutting lubricant 
equipment and with a round, square or com- 
pound tabie. 

Coats Mach. Tool Co., Inc., 30 Church St., N. Y. C. 

Colburn Machine Tool Co., Franklin, Penn. 

Garvin Mach. Co., Spring and Varick St., N.Y. C. 

Harrington, Son & Co., Inc., Ed., Philadelphia, Pa. 

Hoefer Mfg. Co., Freeport, I. 

Types and sizes up to 36” gear tappers, cam- 
pound tables, machines set In gang to order, 
Knight Machinery Co., W. B., 2000 Lucas Ave. 
St. Louls, Mo. : 

Langelier Mfg. Co., Providence, R. I. 

Leland-Gifford Co., Worcester, Mass. 

Niles-Bemcnt-Pond Co., 111 Broadway, N. Y. C. 

Reed-Prentice Co., Worcester, Mass. 

Royersford Fdry. & Mach. Co., Royersford, Penn 
10”, 14”, 20” from smallest hole to 1%”. 

Sigourney Tool Co., Ha-:tford, Conn. 

Silver Mfg. Co., The, Salem, Ohio. 

20” Base Drills, 8 styles and sizes: automatic 
feed. Round or square base. Post and bench 
drills, 12 styles and sizes. 
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Drills, Center 


Brown & Sharpe Mfg. Co., Providence, R. I. 
Cleveland Twist Drill Co., Cleveland, Ohio. 
Morse Twist Drill & Mach. Co.. New Bedford, Mass. 
National Twist Drill & Tool Co., Detroit, Mich. 
New Process Twist Drill Co., Taunton, Mass. 
Pratt & Whitney Co., Hartford, Conn. 


_Slocomb Co., J, T., Providence, R. I. 


Standard Tool Co., Cleveland, Ohio. 
Union Twist Drill Co., Athol, Mass. 
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Drilis, Ratehet 

Cleveland Twist Drill Co., Cleveland, Ohio. 

Pratt & Whitney Co., Hartford, Conn. 

Union Twist Drill Co., Athol, Mass, 

Whitman & Barnes Mfg. Co., Akron, Ohio. 

i a 

Drills, Square Hole 

Radical Boring Head Corp., 90 West St., N. Y. ¢ 

i Ne 

Drills, Twist and Fiat 

Buckeye Twist Drill Co., Alliance, Ohio. 

Celfor Tool Co., Buchanan, Mich. 

Cleveland Twist Drill Co., E. 49th St. and Lake- 
side Ave., Cleveland, Ohio. Branches: New 
York, 30 Reade St.; Chicago, 9 N. Jefferson St. 
Sizes No. 80 to 4” diameter (stock). 

Hammacher, Schlemmer & Co., 13th St. and 4th 
Ave., New York City. 

Morse Twist Drili & Mach. Co., New Bedford, Mass. 

National Twist Drill. & Tool Co., Detroit, Mich. 

New Process Twist Drill Co., Taunton, Mass. 

Pratt & Whitney Co., Hartford, Conn. 

Standard Tool Co., Cleveland, Ohio. 

Union Twist Drill Co., Athol, Mass. 

Whitman & Barnes Mfg. Co., Akron, Ohio. 


Dynamometers 

General Electric Co., Schenectady, N. Y. 
Sprague Electric Works, 527 W. 34th St., N. Y. C. 
i 
Electrical Instruments : 
Brown Instrument Co., Philadelphia, Penn. 
General Electric Co., Schenectady, N. Y. 
Wagner Electric Mfg. Co., St. Louis, Mo. 
Westinghouse Elec. & Mfg. Co., Pittsburgh, Penn. 


Electrical Supplies 

D & W Fuse Co., Providence, R. I. 

Gener.] Electric Co., Schenectady, N. Y, 
Sprague Electric Works. 527 W. 34th St., N. Y. C. 
Wagner Electric Mfg. Co., St. Louls, Mo. 
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Elevating Trucks (See Trucks) 


Elevators and Conveyors 

Caldwell & Co., Inc., W. E., Louisville, Ky. 

Link-Belt Co., 39th St. and Stewart Ave., Chi- 
cago, Il. Philadelphia and Indianapolis. 


Emery Wheels (See Grinding Wheels) 
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Enamels, Machinery 


Felton. Sibley & Co., Inc., 186 N. 4th St., Phila. 
Moller & Schumann Co., 8 Gerry St., Brooklyn, 


Engineers, Lubrication 

Bowser & Co., Inc., S. F., Fort Wayne, Ind. 

Richardson-Phenix Co., 119 Reservoir Ave., Mil- 
waukee, Wis. 


Engineers, Mechanical and Electrical 

Carroll Engineering Co., The, Dayton, Ohlo. 

Harris Eng. Co., The, H. E., Bridgeport, Conn. 

Hartford Spécial Mchy. Co., The, 287 Homestead 
Ave., Hartford, Conn. 

Krasberg Mfg. Co., 410-420 Orleans St., Chicago, Il. 

Taft-Pcirce Mfg. Co., Woonsocket, R. I. 


Engines, Gas and Gasoline 
Backus Water Motor Co., Newark, N. J. 


Engines, Steam 

Anerican Blower Co., 1400 Russell St., Detroit. 

Nazel Engineering & Machine Works, 4039 N. 5th 
St., Philadelphia, Penn. 


Engraving Machinery 

Gorton Machine Co.. Geo., Racine, Wis. 

Keller Mechanical Engraving Co., Brooklyn, N. Y. 
eneuae England, France, Italy, Alfred Herbert, 
For automatically engraving dies, stamps, etc., 
up to 22”x15”. 


Expanders, Tube 
Watson-Stillman Co., 42 Church St., N. Y. City. 


Eyeglasses, Safety (See Goggles, Safety) 


Fans, Electric 

Crocker-Wheeler Co., Ampere, N. J. 

Fidelity Electric Co., Lancaster, Penn. 

General Electric Co.. Schenectady, N. Y. 
Sprague Electric Works, 527 W. 34th St., N. Y. C 
Westinghouse Elec. & Mfg. Co., Pittsburgh, Penn 


Fans, Exhaust 

American Blower Co., 1400 Russell St., Detrolt. 
Backus Water Motor Co., Newark, N. J 

General Tlectric Co., Schenectady, N.Y. 
Mechanical Appliance Co., Milwaukee, Wis. 
Westinghouse Elec. & Mfg. Co., Pittsburgh, Penn. 


File Handies ; 
Doane Mfg. Co., Alls Station, Boston, Mass. 
Western Tool & Mfg. Co., Springficld, Ohio. 


Files and Rasps 


Barnett, G. & H., Philadelphia, Penn. 

Hammacher, Schlemmer & Co., 13th St, and 4th 
Ave., New York City. 

Montgomery & Co, 108 Fulton St., N. Y. City. 

Nicholson File Co., Providence, R. I. Cable: 
Nicholson, Providence, 
The following brands: Nicholson, Kearney & 
Foot, Engle. McClellan, J. Barton Smith, Ar- 
cade, American. Great Western, Supertor rasps. 
Swiss pattern, extra (X -+ F), fine; jewelers. 
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Manufacturers of 
Stanweld Cold Drawn Seamless Steel Tubing 
and Tube-Parts for 


Automobiles Metal Furniture Machine Tools 
Motorcycles Military Equipment Vacuum Cleaners 
Typewriters Cash Registers Bicycles 


The Standard ‘Welding 
Company 


Main Office and Factory: CLEVELAND 


New York Chicago. Indianapolis | Detroit 
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Simonds Mfg. Co., Fitchburg, Mass. Established 
1832. i7th St. and Western Ave., Chicago, Hl. ; 
90 West Broadway, N. Y. C. 

Makers of saws, machine knives, files, sheet and 
bar steel. 


Filing Machines 

Ames Co., B. C., Waltham, Mass. 

Anderson Die Machine Co., Bridgeport, Conn. 

Cochrane-Bly Co., Rochester, N. Y. 

Detrick & Harvey Mach. Co., Baltimore, Md. 

Oliver Instrument Co., 1168 Cass Ave., Detroit, 
Mich. 

Rearwin, W. D., Mill Ave., N. W., Grand Rapids. 
Mich. Length of stroke adjustable from 0 to 
7”. regular shape files can be used in this 
machine Welght 375 Ib. 


Fliler, fron (See Cements, fron) 


Fittings, Hydraulic 
Imes, Chas. F., 1001 Fulton St., Chicago, HI. 
Watson-Stillman Co., 42 Church St., N. Y. City. 


Flexible Shafts 

Errington, F. A., 89 Cortlandt St., N. Y. City. 

Gem Mfg. Co., 3257 Spruce St., Pittsburgh, Pa. 
% to 154” core. 

Stow Mfg. Co., Binghamton, N. Y. 85 Queen 
Victoria St., London, E. C., England. 


Fluxes 

Basic Mineral Co., North Side, Pittsburgh, Penn, 
Foreign Agents: R. Martens & Co., Inc., 24 
State St., New York City. 


Forging Dies 

Keller Mechanical Engraving Co., Brooklyn, N. Y. 
Agents; England, France, Raly, Alfred Herbert, 
Ltd. 


Forging Machinery 

Acme Machinery Co., Cleveland, Ohio. 
Address: Acme, Cleveland. 

Billings & Spencer Co., Hartford, Conn. 

National Machinery Co., Tiffin, Ohio. 


Cable 


Forgings, Drop 

Billings & Spencer Co., Hartford, Conn. 

Hi Adams St., Brooklyn, N. Y. 
cadet Forge Co., Mt. Ephraim Ave., Camden, 


Whitman & Barnes Mfg. Co., Akron, Ohio. 
Williams Co., J, H., 35 Richards St., Brooklyn. 


Forgings, Hammer 
Billings & Spencer Co., Hartford, Conn. 
aun Forge Co., Mt. Ephruim Ave., Camden, 


Smooth forged, rough turned or finished com- 


plete. 
Halcomb Steel Co., Syracuse, N. Y. 
Hobson, Houghton & Cv., &3 Beckman St., N. Y. 
Page-Storms Drop Forge Co., Chicopee, Mass. 
Willlams Co., J. H., 35 Richards St., Brooklyn. 


Foundry Supplies 

Berger Mfg. Co., Canton, Ohio. 

Dixon Crucible Co., Joseph, Jersey City, N. J. 
Paxson Co., J. W., 1021 Delaware Ave., Phila. 
Whiting Foundry Equipment Co., Harvey, II. 
Foundry Systems 

McLain, David, 909 Goldsmith Blg., Milwaukee, Wis. 


Fountains, Drinking 
Manufacturing Equipment & Engineering Co., 209 
Washington St., Boston, Mass. 


‘Furnaces, Heat Treating, Oil and Gas 

‘American Gas Furnace Co., 24 John St., N .Y. C. 

| Brown & Sharpe Mfg. Co., Providence, R. I. 
ieneral Electric Co., Schenectady. N. Y. 
Gilbert & Barker Mfg. Co., 11 Union St., Spring- 

fleld, Mass. 
Rockwell Co., W. S., 50 Church St., N. Y. City. 
Strong Carlisle Hammond Co., Cleveland, Ohio. 


Furnaces and Ovens, Electric 
Brown Instrument Co.. Philadelphia, Penn. 
General Electric Co., Schenectady, N. Y. 


Furniture, Machine Shop 

Berger Mfg. Co., Canton, Ohio, Boston, New York, 

Philadelphia, Chicago, St..Louis, Minneapolls, 
San Francisco. 
Berger’s sectional steel bins and_ shelving. 
Types : Closed, open and rack. Combine strength, 
flexibllity and economy with convenlence and 
safety, They afford 25°, more storage capacity 
than wood, will hold heavy loads and are prac- 
tically indestructibic. Fire-retardant and can- 
not warp, split or rot. Factory tote boxes-— 
strong, light and durable ; facilitate handling of 
stock. See advertisement, 

Garwood Bronze and Iron Wks., Garwood, N. J. 

Manufacturing Equipment & Engineering Co., 209 
Washington St., Boston, Mass. 

New Britain Machine Co., New Britain, Conn. 
Pressed steel bench legs; frictionless bench 
drawers; countershaft standards for bench 
lathes; seat supports for locker Trooms; work 
stands and vise stands, portable and Stationary ; 
storage racks for bar stock: tool storage racks; 
blacksmiths’ tool rack and work stands; pan- 
top racks; skeleton-frame racks: lathe tool- 
racks with drawer ; revolving screw racks ; Stock 
rack, guide and support for turret lathe or 
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screw machine; shop shelving; pivot base 
racks; adjustable scraping tables; molders 
ramming stands; adjustable stools, wood seats; 
rungs for permanent ladders; stanchions for 
guard rails and machine guards; nesting and 
stacki tote-boxes, electrically welded. 
Western Tool & Mfg. Co., Springfield, Ohio. 


Gages, Dial 

Ames Co., B. C., Waltham, Mass. 

Brown & Sharpe Mfg. Co., Providence, B. L 
Randall & Stickney, Waltham, Mass. 
Starrett Co., L. S., Athol, Mass. 


Gages, Measuring 

Becker Milling Mach. Co., Hyde Park, Mass. 

Bicknell-Thomas Co., Greenfield, Mass. 
To order for all purposes; also scred thread 
testing gages. 

Brown & Sharpe Mfg. Co., Providence, R. I. 

Carroll Engineering Co., The, Dayton, Ohio. 

Cleveland Twist Drill Co., Cleveland, Ohio. 
Adjustable limit and snap, adjustable for size 
and wear. 

Grayson Tool & Mfg. Co., Indianapolis, Ind. 

Greenfleld Tap & Die Corp., Greenfield, Mass. 

eronkyt pe Chuck Co., 18 Morris S8t., Jersey 

ty, N. J. 

“Johansson” combination standard gages, fur- 
nished in systems to give all sizes in .00005” 
.0001”, .0005”, .001”, 64ths, 32nds, 16ths and 
mm. Accuracy .00001%. Prices according to 
combination. 
“Johansson” adjustable limit snap gages, ad- 
justable for wear, different sizes and changing 
Hmits. Made with insulated grip. Capacity of 
smallest size is 0-4”; capacity of largest size 
11”-12”, 
“Johansson” tolerance plug gages, all sizes up 
to 8”. Reversible, interchangeable measuring 
members. Light weight. 

Harris Eng. Co., The, H. E., Bridgeport, Conn. 

Hartford Special Mchy. Co., The, 287 Homestead 
Ave., Hartford, Conn. 
Bench taper gage, with a wide range for tool- 
room and manufacturing requirements. Ad- 
justable to measure any size taper from nothing 
up to a No, 14 Browne & Sharpe taper. More 
accurate than a ring gage. In operation it sets 
on the bench on its adjustable stand, enabling 
the operator to set the gage at just the correct 
height for his eyes, 80 he may look through the 
gage toward the light. Send for circular. 

Krasberg Mfg. Co., 410-420 Orleans St., Chicago, Ill. 

Mehl Mach. Tool & Die Co., Roselle, N. J. 

Morse Twist Drill & Mach. Co., New Bedford, Mass. 

Pratt & Whitney Co., Hartford, Conn. 

Sanford Mfg. Co., F. C., Bridgeport, Conn, 

Simplex Tool Co., Woonsocket, R. I. 

Slocomb Co., J. T., Providence, B. I. 

Starrett Co., L. S., Athol, Mass. 

Taft-Peirce Mfg. Co., Woonsocket, R. L 

Union Caliper Co., Orange, Mass. 

Walker Co., O. S., Worcester, Mass. 

Wells Bros, Co., Greenfield, Mass. 

Willams Co., J. H., 85 Richards St., Brooklyn. 
ee ee 


Gages, Recording 
Bristol Co., Waterbury, Conn. 
Brown Instrument Co., Philadelphia, Penn. 


Gas, Compressed 

Davis-Bournonville Co., Jersey City, N. J. 
Internatlonal Oxygen Co., 115 Bway., New York. 
Linde Air Products Co., 42nd 8t. Bldg., N. Y, C 
Oxweld Acetylene Co., Chicago, Ill. 


Gaskets 
Graton & Knight Mfg. Co., Worcester, Mass. 


Gear Cutting Machines 
Adams Co., 1902 Bridge Ave., Dubuque, Iowa. 
American Die & Tool Co., Reading, Penn. 
Barber-Colman Co., Rockford, II). 
pecker une a ae Co., Hyde Park, Mass. 
gram Machine Works, 1233 Spring Ga 
Philadelphia, Penn. pre ere es 
Brown & Sharpe Mfg. Co., Providence, R. 1. 
For spur and bevel gears. 38 sizes. For spur 
Bears only. 5 sizes. 
Descriptive circular on request. 
Cincinnati Gear Cutting Machtne Co., The, Cin- 
poate Ste? U. 8. A. Cable: “Tools.” 
ull automatic spur ar cutters: 
26x10" to B4"xo4", © ia es 
Fellows Gear Shaper Co., The, Springfield, Vt. 
0. 6—capacity for spur gears 35” pitch diam- 
eter, 5” face, 4 diametrical pitch; for internal 
gears 26” pitch diameter, 3” face, 4 pltch. No. 
65—capacity 35” pitch dlameter, 5” face, 6 
diametral pitch. Welght of No. 6, 3,855 Ib. ; 
weight of No, 65, 4,116 Ib. No. 6 machine cuts 
Spurs and internals only and uses a cutter of 
the generating type. No. 65 is a machine for 


helicals only and uses a cutter of the generat- 


ing typo. 
Flather Mfg. Co., E. J., Nashua, N. H. 
Garvin Mach. Co., Spring and Varick St. N.¥.C 
Gleason Works, Rochester, N. Y. 
Gould & Eberhardt, Newark, N. J. 
Disc cutter type for spur gears. Horizontal 
cutting type. Sizes—36”, 60”, 72”. Vertical 
cutting type. Sizes—36", . 120”, 
For spur and bevel gears, Horizontal cutting 
type ne and 74”. Vertical cutting type 24” 


Hobbing type for spur, heli 
Sizes: 12”, 18”, sen 9" cal and worm gears. 


Multiple spindle type for roughing out spur and 
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bevel gears. 24” for cutting 2 gears at one 
time up to 11” dia. or 3 gears at one time up to 
5%” dia. 48” for cutting 2 gears at one time up 
to 18” dia. or 3 gears at one time up to 9” dia. 
Harrington, Son & Co., Inc., Ed., Philadelphia. 
Lees-Bradner & Co., Cleveland, Ohio. 
M.-C. Mfg. Co., 28 Congress St., Newark, N. J. 
Newark Gear Cutting Machine Co., Newark, N. J. 
Newton Machine Tool Works, 23rd and Vine 8&t., 
Philadelphia, Penn. 
Prentiss Tool & Supply Co., Singer Bldg., N. Y. C. 
Strong, Carlisle, Hammond Co., Cleveland, Ohio. 
Waltham Mach. Works, High St., Waltham, Mass. 
Whiton Mach. Co., D. E., New London, Conn, 


Gear Tomporing Machinery 
Gleason Works, Roche.ter, N. Y. 


Gear Testing Machinery 

Adams Co., 1902 Bridge St., Dubuque, Iowa. 
Brown & Sharpe Mfg. Co., Providence, R. I. 
Gleason Works, Rochester, N. Y. 

Morse Twist Drill & Mach. Co., New Bedford, Mass. 


Gears, Cast 

Brown & Sharpe Mfg. Co., Providence, R. I. 

Brown Co,, A. & F., 79 Barclay 8St., N. Y. City. 

Citroen Gear Co., Paris, France. 

Cleveland Worm & Gear Co., Cleveland, Ohfo. 

Doehler Die Casting Co., Court and Ninth 8t., 
Brooklyn, N. Y. 

Franklin Mfg. Co., 400 8. Geddes St., Syracuse. 

Grant Gear Works, Inc., 151 Pearl 8t., Boston, 

Horsburgh & Scott Co., Cleveland, Ohio. 

Meisel Press Mfg. Co., 946 Dor. Ave., Boston. 

Philadelphia Gear Works, Vine St. and Reading 
B.R., Philadelphia, Penn. 

Van Dorn & Dutton Co., Cleveland, 0. New York, 
Baltimore, Atlanta, Denver, Salt Lake City and 
San Francisco. 


Gears, Cut and Worm 
Adams Co., 1902 Bridge Ave., Dubuque, Iowa. 
Baush Machine Tool Co., 604 Wason Ave., Spring- 
field, Mass., U. 8. A. 
Worm gears for automobile and machine drives. 
Bilgram Machine Works, 1233 Spring Garden 8t., 
Philadelphia, Penn. 
Boston Gear Works, Norfolk Downs, Mass. 
Brown & Sharpe Mfg. Co., Providence, R. I. 
Brown Co., A. & F., 79 Barclay St., N. Y. City. 
Cambridge Machine Co., Cambridge, Ohio. 
Chicago (Ill.) Rawhide Mfg. Co., 1301 Elston Ave. 
Citroen Gear Co., Paris, France. 
Cleveland Worm & Gear Co., The, Cleveland. 0. 
Cable: Gearing. 
Worm gear speed reductions. Straight type 
worm. All worms ground after hardening to 
correct distortion. Worm reduction cases sup- 
plied complete. 
Earle Gear & Machine Co., 101 E. Wyoming Ave., 
Philadelphia, Penn. 
Farrel Foundry & Maehine Co., Ansonia, Conn. 
Fawcus Machine Co., Pittsburgh, Penn. 
Flather Mfg. Co., E. F.. Nashua, N. H. 
Foote Bros. Gear & Mach. Co., 210 N. Carpenter 
St., Chicago, Il. 
Cut gears all kinds, spur and worm gear speed 
reducers. 
Garvin Mach. Co., Spring and Varick 8t., N. Y. C. 
General Electric Co., Schenectady, N. Y. 
Gleason Works, Rochester, N. Y. 
Gould & Eberhardt, Newark, N. J. 
Grant Gear Works, Inc., 151 Pearl S8t., Boston, 
Horsburgh & Scott Co., Cleveland, Ohio. 
Link-Belt Co., 39th St. and Stewart Ave., Chi- 
cago, Ill. Philadelphia and Indianapolis, 
M.-C. Mfg. Co., 28 Congress St., Newark, N. J. 
Meisel Press Mfg. Co., 946 Dor. Ave., Boston. 
Newark Gear Cutting Machine Co., Newark, N. J. 
ew Process Gear Corporation, Syracuse, N. Y. 
Spur, worm, spiral, bevel and internal gears of 
any metal. Spur and bevel gears and pinions 
of rawhide and vulcanized fiber. 
Spur gears up to 60 in. in diameter, plane bevels 
up to 50 in., and generated bevels of from 3 to 
12 pitch up to 18 in. in diameter. 
New Process noiseless gears and pinions. 
Spurs and bevels up to 36 in. diameter. 
Furnished as all rawhide blanks, all rawhide 
with teeth cut or complete with any desired 
ue hubs, collars, shrouds, flanges or bush- 


gs. 

Cutting, generating and finishing tools and car- 
bonizing, hardening and heat-treating facilities 
to meet requirements of economical quantity 
and quality production. Service includes de- 
signing (when necessary), pattern work, fur- 
nishing castings, forgings or bar stocks and 
complete finishing. 

Philadelphia Gear Works, Vine St. and Reading 
R.R., Philadelphia, Penn. 

Sawyer Gear Works, 5121 8t. Clair, Cleveland, 0. 

Taft-Peirce Mfg. Co., Woonsocket, R. I. 

Van Dorn & Dutton Co., Cleveland, O. New York, 
Baltimore, Atlanta, Denver, Salt Lake City and 
San Francisco. 


Gears, Herringbone 

Citroen Gear Co., Paris, France. 

Fawcus Machine Co., Pittsburgh, Penn. 

Meisel Press Mfg. Co., 946 Dor. Ave., Boston. 
eee re 


Gears, Rawhide (See Gears, Cut and Worm) 


Generators, Electric 

Crocker-Wheeler Co., Ampere, N. J. 

General Electric Co., Schenectady, N. J. 

Reliance Electric & Engineering Co., 1044 Ivanhoe 
Rd., Cleveland, Ohio. 
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You can always “Spot” 
a Hendey Machine 


But this Hendey 
G3 Universal Mil- 
ler is especially 
likely to attract 
attention by its 
compactness and 
powerful appear- 
ance. 


There is no illusion 
about. it either; 
G3 is a powerful 
machine and prob- 
ably the handiest 
of its kind on the 
market today. 


Look over it in detail. 
Note the convenient location of controlling Ievers—all handy and all within arm’s 
reach from working position of operator. 


The wonderful adaptability of this ‘‘Hendey”’ is the result of a carefully considered 
design developed for the grades and qualities of cutters used in present day shop 


practice. 
If you made the few and easily understood movements in making the various speed 
and feed changes and engagements of feeds, you'd be further impressed by the mechani- 


cal perfection of the working parts. 


The Hendey Machine Company 


Torrington, Conn., U. S. A. 


New York Office, Singer Bldg. Boston Office, Oliver Bldg. Chicago Office, 618 Washington Blvd. 

UNITED STATES AGENTS: Brownell Machinery Co., Providence, Winnipeg, 8t. John, New Brunswick. Williams & Wilson, Montreal. 

RJ. The W. M. Pattison Supply Co.., Cleveland Detroit. Dayton. EUROP AN AGENTS: Iznosskoff Suckau & Co:, Petrograd, 

Syracuse Supply Co.,: Syracuse, Buffalo. Sherritt & Stoer Co., Ekaterinburg, Moscow. Schuchardt & Schutte, Stockholm. C. W. 

Philudelphin Laughlin-Barney Machinery Co., Pittsburgh, Pa. Lr vera ok hata & Co., London, Eng. Ing. Ercole Vaghi, 
no, : 


CANADIAN AGENTS: A. R. Williams Machinery Co., Toronto, 
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Sprague Electric Works, 527 W, 34th St., N. Y. C. 
Westinghouse Elec. & Mfg. Co., Pittsburgh, Penn. 


Generators, Gas 
Internation! Oxygen Co., 115 Broadway, N. Y. 
eka ele a RR a A 


Graphite 
Felton, Sibley & Co., Inc., 186 N. 4th St., Phila. 


Greases, Lubricating 
Cataract Refining & Mfg. Co., Buffalo, N. Y. 
Cable Address: ‘‘Cataréfin,” London, 36 Kings- 


way. 

Houghton & Co., E, F., 240 W. Somerset St, 
Philadelphia, Penn. 

Oll City Oil & Grease Co., Oil City, Penn. 

Texas Company, Dept. A, 17 Battery Pl., N. Y. C. 
Houston, Texas. 
Manufacturers of all kinds of lubricants. 

White & Bagley Co., Worcester, Mass. 


Grinding Machines, Ball Bearing Race 

Heald Machine Co., Worcester, Mass., U. S. A. 
Cable Address: ‘‘Heald.” Branches: Chicago, 
Detroit, Cleveland, Cincinnati, 
Foreign Agents: Alfred Herbert, Ltd., England, 
Italy, France, Belgium, Switzerland, Spain and 
Portugal. Ludw. Loewe & Co., Germany and 
Austria. F. W. Horne Co., Japan. Whilh. Lo- 
nesson & Co., Ltd., Sweden, Denmark and Nor- 
way. Post Van Der Burg & Co., Holland. 

Landis Tool Co., Waynesboro, Penn. Cable: 
Landis, Waynesboro. 

Rivett Lathe & Grinder Co., Brighton, Boston, 
Mass. Cable: Edrivett. 
One size. Bail races up to 5” dla. 
No. 11 grinder with automatic oscillating mo- 
tion and cross feed. 
See our advertisement on inside of back cover. 

Van Norman Machine Tool Co., Wilbraham Ave., 
Springfield, Mass. 


Grinding Machines, Bench 

Athol Machine Co., Athol, Mass. 

Blount Co., J. G., Woodland St., Everett, Mass. 

Clark Elec. Co., Jas., Jr., 521 Main St., Louis- 
ville, Ky. 

Diamond Machine Co., Providence, R. I. 

Forbes & Myers, 172 Union St., Worcester, Mass. 

Hisey-Wolf Machine Co., Cincinnati, Ohio. 

Safety Emery Wheel Co., Larch St., Springfield, O. 

Union Twist Drill Co., Athol, Mass. 

U. 8. Electrical Tool Co., Cincinnati, Ohio. 

Van Norman Machine Tool Co., Wilbraham Ave., 
Springfield, Mass, 

Walker Co., O. 8., Worcester, Mass. 

Worcester Pattern & Model Co., Worcester, Mass. 


Grinding Machines, Center 
Cincinnati Electrical Tool Co., Cincinnati, Ohio. 
Gem Mfg. Co., 3257 Spruce St., Pittsburgh, Pa. 
Greenfield Machine Co., Greenfield, Mass. 
Hisey-Wolf Machine Co., Cincinnatl, Ohlo. 
Stow Mfg. Co., Binghamton, N. Y. 
Wilmarth & Morman Co., 1187 Monroe 
Grand Rapids, Mich. 


Grinding Machines, Chucking 

Bryant Chucking Grinder Co., Springfield, Vt. 

Heald Machine Co., Worcester, Mass., U. S. A. 
Cable Address: “Heald.” Branches: Chicago, 
Detroit, Cleveland, Cincinnatl, 
Foreign Agents: Alfred Herbert, Ltd., England, 
Italy, France, Belgium, Switzerland, Spain and 
Portugal. Ludw. Loewe & Co., Germany and 
Austria. F. W. Horne Co., Japan. Wilh. Lo- 
nesson & Co., Ltd., Sweden, Denmark and Nor- 
way. Post Van Der Burg & Co., Holland. 

Pratt & Whitney Co., Hartford, Conn. 

Rivett Lathe & Grinder Co., Brighton, Boston. 

(re 


Ave., 


Grinding Machines, Cutter and Reamer 

Brown & Sharpe Mfg. Co., Providence, R. I. 

2 sizes cuters 6” dia., 6” long; saws to 24” dia. 

Cincinnati Milling Machine Co., Oakley, Cincin- 
nati, Ohio. 

Garvin Mach. Co., Spring and Varick S8t., N. Y. C. 

Gould & Eberhardt, Newark, N. J. 

For single or gang cutters, any pitch or size 
to 10” dia. 

Greenfield Machine Co., Greenfield, Mass. 
Swings 63"x21” on centers or 11” on holder; 
12 attachments for tool making and sharpen- 
ing. Weight 650 lb. 

Henle Machine Co., 10 New Bond 8t., Worcester, 

ass. 

Ingersoll Milling Machine Co., The, Rockford, Il. 
Grinds cutters only; 4% to 24 inches, also to 
36 inches. Catalogue No. 35 for description. 
Advertisement page 8. 

Landis Tool Co., Waynesboro, Penn. 

LeBlond Machine Tool Co., R. K., Cincinnati, O. 

Leland-Gtfford Co., Worcester, Mass. 

Norton Grinding Co., Worcester, Mass. 

Oesterlein Machine Co., Cincinnatt, Ohto. 

Pratt & Whitney Co., Hartford, Conn. 

Union Twist Drill Co., Athol, Mass. 

U. 8. Electrical Tool Co., Cincinnati, Ohio. 

Walker Co., 0. S., Worcester, Mags. 

wos bedagy one FEF. E., Pa rcape Via Mass. 

ma orman .» 1187 Monr a 
Grand Rapids, Mich. OR VAG 


Grinding Machines, Cylindrical 

Brown & Sharpe Mfg. Co., Providence, R. I. 
4 sizes. Range 10”x24” to 12”x60". 

‘ eae cur on request. 
ryan ucking Grinder Co., Springfield, V 

Greenfleld Machine Co., Greenfield, Mae e 
For work under 12”x214" In diameter. 
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Heald Machine Co., Worcester, Mass., U. S. A. 

Cable Address: ‘‘Heald.’”’ Branches: Chicago, 
Detroit, Cleveland, Cincinnati. 
Forelgn Agents: Alfred Herbert, Ltd., England, 
Italy, France, Belgium, Switzerland, Spain and 
Portugal. Ludw. Loewe & Co., Germany and 
Austria. F. W. Horne Co., Japan. Wilh. Lo- 
nesson & Co., Ltd., Sweden, Denmark and Nor 
way. Post Von Der Burg & Co., Holland. 

Hisey-Wolf Machine Co., Cincinnati, Ohio. . 

Landis Tool Co., Waynesboro, Penn. Cable: 
Landis, Waynesboro. 

Universal and plain. Sizes, universal No. 1, 
No. 1%, No. 2, No, 3, No. 4. Nos. 2, 3 and 4 
are also bullt with 16” swing, and are used for 
finishing tools and a variety of straight or taper 
parts, both external and internal. Attachments, 
such as magnetic chuck, gear-cutter attach- 
ment, side mill grinding attachment, etc. 

Plain—Sizes 6”, 10”, 12”, 20”, 30”, 40” swings 
in standard lengths. These manufacturing ma- 
chines are intended for finishing straight and 
taper spindles, shafts, rolls, tubing and all 


other work within their range which can be 


revolved on dead centers. 
Plain machines also built with gap in the bed 
to suit the location of the projection on the 
work, 16” and 20” swing. Especially valuable 
for grinding locomotive piston rods. 

Leland-Gifford Co., Worcester, Mass. 

Morse Twist Drill & Mach. Co., New Bedford, Maas. 

Norton Grinding Co., Worcester, Mass. 

Pratt & Whitney Co., Hartford, Conn. 

Van Norman Machine Tool Co., Wilbraham Ave., 
Springfield, Mass. 

Walker Co., O. S., Worcester, Mass. 

Young, Corley & Dolan, Inc., 149 Bway., N. Y. C. 


Grinding Machines, Die 
Bignall & Keeler Machine Co., Edwardsville, Til. 
Cable: Bikeeler, 

Diamond Machine Co., Providence, R. If. 
Geometric Tool Co., New Haven, Conn. 545 W. 
Washington Blvyd., Chicago. Cable: Metric. 
Geometric chaser or die grinder for grinding 
any make of thread chaser, whether standard 
or special. Also for ordinary tool grinding. 
Heald Machine Co., Worcester, Mass., U. S. A. 
Cable Address: ‘“‘Heald.” Branches: Chicago, 

Detrolt, Cleveland, Clncinnatl. : 
Foreign Agents: Alfred Herbert, Ltd., England, 
Italy, France, Belgium, Switzerland, Spain and 
Portugal. Ludw. Loewe & Co., Germany and 
Austria. F. W. Horne Co., Japan. Wilh. Lo- 
nesson & Co., Ltd., Sweden, Denmark and Nor- 
way. Post Von Der Burg & Co., Holland. 
Murchey Mach. & Tool Co., 64 Porter St., Detroit. 
National Machinery Co., Tiffin, Ohto. 


Grinding Machines, Disk 

Besly & Co., Charles H., Chicago. Works at 
Beloit, Wis. : 
Single (horizontal) spindle—No. of grinder: 1, 
10, 8, 12, 14, 17, 21. Size dise wheel: 12”, 18”, 
20”, 23” and 26”, 26” and 30”, 30”, 36”. Dou- 
ble (horizontal) spindle—No. of grinder: 26, 6. 
Size of disc wheel: 18”, 20”. Patternmakers’ 
grinders—Each size made in 3 types: A type, 
disc wheel and worktable one end; B type, disc 
wheel and worktable both ends; C type, disc 
wheel and worktable one end, roll sanding at- 
tachment at other end. Size disc wheel: 30”, 
40”. Vertical spindle or gravity feed disc 
grinder—Size disc wheel: 53”. 

Diamond Machine Co., Providence, R. I. 

Landis Machine Co., Waynesboro, Penn. 

Ransom Mfg. Co., Oshkosh, Wis. 

Rowbottom Machine Co., Waterbury, Conn. 


Grinding Machines, Drill 


Hisey-Wolf Machine Co., Cincinnati, Ohio. 
La Salle Machine & Tool Co., La Salle, Til. 
Morse Twlst Drili & Mach. Co., New Bedford, Mass. 
Safety Emery Wheel Co., Larch St., Springfield, O. 
Sellers & Co., Inc., Wm., Philadelphia, Penn. 
Sterling Grinding Wheel Co., Tiffin, Ohio. 
U. S. Electrical Tool Co., Cincinnat!, Ohio. 
el Loe a coy F. a Greenfield, Mass. 
‘lima orman Co., 1187 Monr : 
Grand Rapids, Mich. es 
Makers of New Yankee drill grinder, which has 
only two adjustments for grinding any drill. 
Illustrated catalog gives full description. 


Grinding Machines, Electric 


Chicago Pneumatic Tool Co., Fischer Bldg., Chi- 
cago, Ill 


Grinding Machines, Face 

Diamond Machine Co., Providence, R. I, 
For facing off locomotive guide bars, automo- 
bile crank cases, motor frames, etc. 30” ring 
wheel. Work up to 84” in length, 2433” in 
height with guard flap removed and up to 17” 
with guard flap in place. Belt or motor driven, 
15-hp, standard type motor. 


Grinding Machines, Floor 

Diamond Machine Co., Providence, R. I 

Norton Co., Worcester, Mass. , 

Quinn & Co., 224 E. 9th St., CincInnati, Ohio. 
Belt grinding and polishing machines. 

Sterling Grinding Wheel Co., Tiffin, Ohio. 


punding Machines, Internal 

rown Sharpe Mfg. Co., Providence, R. I. 
Bryant Chucking Grinder Co., Springfleld. Vt. 
Garvin Mach. Co., Spring and Varick St., N. Y.¢. 
Greenfield Machine Co., Greenfleld, Mass. 
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Heald Machine Co., Worcester, Mass., U. 8S. A. 

Cable Address: “Heald.” Branches: Chicago, 
Detroit, Cleveland, Cincinnati. 
Foreign Agents: Alfred Herbert, Ltd., England, 
Italy, France, Belgium, Switzerland, Spain and 
Portugal. Ludw. Loewe & Co., Germany and 
Austria. F. W. Horne Co., Japan. Wilh. Lo- 
nesson & Co., Ltd., Sweden, Denmark and Nor- 
way. Post Von Der Burg & Co., Holland. 

Hisey-Wolf Machine Co., Cipcinnatl, Ohio. 

Landis Tool Co., Waynesboro, Penn. Cabie: 
Landis, Waynesboro. . 

For straight and taper internal grinding fix- 
tures. Will grind holes %” diam. or larger 
and up to 12” long. ; . 

Leland-Gifford Co., Worcester, Mass. 

Pratt & Whitney Co., Hartford, Conn. 

Rivett Lathe & Grinder Co., Brighton, Boston, 
Mass. Cable: Edrivett. 

Two sizes, 
No. 3 grinder with power feed, No. 8 hand feed. 

U. S. Electrical Tool Co., Cincinnati, Ohio. 

Van Norman Machine Tool Co., Wilbraham Ave., 
Springfield, Mass. 

Walker Co., O. 8., Worcester, Mass. 


Grinding Machines, Portable Sat 

Armstrong-Blum Mfg. Co. 

Chicago Pneumatic Tool Co., Chicago, Ml. 

Clark Elec. Co., Jas., Jr., 521 Main, Louisville, Ky. 

Gem Mfg. Co., 3257 Spruce 8t., Pittsburgh, Penn. 

{Independent Pneumatic Teol Co., Thor Bldg., 
Chicago, III. 

[Ingersoll-Rand Co., 11 Broadway, New York. 

' “Little David’ pneumatic grinders. 

Neil & Smith Electric Tool Co., Cincinnati, Oblo. 

Quinn & Co., 224 E. 9th S8St., Cincinnati, Ohio. 
Belt grinding and polishing machines. 

Stow Mfg. Co., Binghamton, N. Y. 

U. 8. Electrical Tool Co., Cincinnati, Ohio. 


Grinding Machines, Ring Wheel 
Besly & Co., Charles H., Chicago. 
Single spindle, size wheels, 10”, 12”, 15”, 16”, 
18”, 24%, 30”. Double spindle, size wheels, 18”. 
Diamond Machine Co., Providence, BR. I. 


Grinding Machines, Snagging 

Forbes & Myers, 172 Union St., Worcester, Mass. 
La Salle Machine & Tool Co., La Salle, Ml. 
Walker Co., O. 8., Worcester, Mass. 

Wells & Son Co., F. E., Greenfield, Mass. 


Grinding Machines, Surface 

Blanchard Machine Co., The, 64 State St., Cam- 
bridge, Mass. 
One size; range 30” diameter by 12” high; 
either 26” or 30” magnetic chuck; made with 
countershaft, belted motor and direct motor 
drive; approximate weight, 8,500 Ib. 
For finishing flat surfaces on castings, forgings, 
stampings or pieces of bar stock; either hard- 
ened or soft; rough or machined. 
Domestic Agents: Prentiss Tool & Supply Co., 
Motch & Merryweather Machinery Co., tpiey 
shall & Huschart Machinery Co., W. E, Shiplej 
peeenery Co., Kemp Machinery Co., Robinson, 
Cary & Sands Co., Pacific Tool & Supply Co. 
Canada: Willams & Wilson, Ltd., A. R. WIL 
Nams Machinery Co., Ltd. Great Britain: € 
W. Burton, Griffiths & Co. ! 

Brown & Sharpe Mfg. Co., Providence, RI + 
One size. Grinds work 18”x6"x9%”. ‘ 

Detrick & Harvey Mach. Co., Baltimore, Md. 

Diamond Machine Co., Providence, R. I. 
For grinding dies of all classes, scale beams, 
jigs, surfacing magnetic chucks, surfacing mill- 
ing machine tabies, surfacing knife grinders, 
general and miscellaneous surfacing, etc. Four 
sizes to grind 24”, 36”, 48”, 60” in length, 12 
in width, 12” in height under 12” wheel. Extra 
width and height at extra price. ed 
belt or motor driven. (Special motor.) 

Garvin Mach. Co., Spring and Varick St., N. Y. C. 

Grayson Tool & Mfg. Co., Indianapolis, Ind. 

Heald Machine Co., Worcester, Mass., U. . 
Cable Address: -‘Heald.” Branches: Chicago, 
Detroit, Cleveland, Cincinnati. ; 
Forelgn Agents: Alfred Herbert, Ltd., England, 
Italy, France, Belgium, Switzerland, Spain and 
Portugal. Ludw. Loewe & Co., Germany and 
Austria. F. W. Horne Co., Japan. Wilh. Lo- 
nesson & Co., Ltd., Sweden, Denmark and Nor- 
way. Post Von Der Burg & Co., Holland. 

La Salle Machine & Tool Co., La Salle, Il. 

Leland-Gtfford Co., Worcester, Mass. 

Pratt & Whitney Co., Hartford, Conn, 

Rowbottom Machine Co., The, Waterbury, Conn. 

Safety Emery Wheel Co., Larch 8t., Sprinfield, 9. 

Walker Co., 0. S., Worcester, Mass. 

Wilmarth & Morman Co., 1187 Monroe 
Grand Rapids, Mich. 

ONES AOS EE Ort eT 

Grinding Machines, Tool 

Barnes Co., W. F, & John, 1995 Ruby St., Rock: 
ford, Ml. . 

Blake & Johnson Co., The, Waterbury, Conn. 

Blount Co., J. G., Woodland St., Everett, Mass. 

Brown & Sharpe Mfg. Co., Providence, R. I. 

Cincinnati Milling Machine Co., Oakley, Cincin- 
nati, Ohio. 

Dlamond Machine Co., Providence, R. I. 

Forbes & Myers, 172 Union St., Worcester, Mass. 

Greenfield Machine Co., Greenfield, Mass. 
Universal tool and cutter grinder for tool mak- 
ing and sharpening. 

Landis Machine Co., Waynesboro, Penn. 

Landis Tool Co., Waynesboro, Penn. 

La Salle Machine & Tool Co., La Salle, Il. 


Ave., 
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Lees-Bradner 


fF S/o 


i 


THREAD MILLING 
MACHINES 


For 


ALL PURPOSES 


The Lees- Bradner Company 
Cleveland, Ohio, U. S. A. 


Some Solid “dope” on Set Screws 


There’s a big difference in Safety Set 
Screws both outside and inside. 
That is why we have cut these two 
apart—to show you. Look at the 
finish of the Allen Screw; perfect clean 
cut threads, solid point with plenty of 
metal to take the strain and above all the clean, 
cut socket. 

Then look at the broached screw in the small 
cut. Youcansee the difference in a moment. 
That’s because the Allen patented process 
makes a clean hole which a broach cannot 
possibly imitate. That’s the word, and 
pretty poor imitation at that. 


Write us for free samples and circular No. 10. 


The Allen Mfg. 


Company, Inc. 
135 Sheldon Street, 
Hartford - Connecticut 


Life I ce Bidg. - - - Chicago, II. 
we incase Street ia - - Manchester, England 


ALUOUODDCOACESRDCGHCOGEECAUECOUELORROGESNACOVAECUUCCUNENENUCAITUADEOEORRACUNOOGUOCNOCECUORCOCCOEOSASICUEOCEOOUGRSUCRREGEEOOACOACLCCEANCEROTOORECOSAGOSCUNSUSOSUGRELUDOESDSCCONCAORCNEOOSUCOSEOLGESCARSCGNoCREOCGeacoscanscacerenesnauss 
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LeBlond Machine Tool Co., R. K., Cincinnati, 0. 

Leland-Gifford Co., Worcester, Mass. 

Norton Grinding Co., Worcester, Mass. 

Oesterlein Machine Co., Cincinnati, Ohio. 

Quinn & Co., 224 E. 9th 8t., Cincinnat!l, Ohio. 
Belt grinding and polishing machines. 

Ransom Mfg. Co., Oshkosh, Wis. 

Royersford Fdry. & Mach. Co., Royersford, Penn. 
Five sizes, for wheels 6” to 20”, double head. 
Safety Emery Wheel Co., Larch 8t., Springfield, O. 

Sellers & Co., Inc., Wm., Philadelphia, Penn. 

Standard Tool Co., Cleveland, Ohio. 

Sterling Grinding Wheel Co., Tiffin, Ohio. 

Taylor & Fenn Co., The, Hartford, Conn. 

Union Twist Drill Co., Athol, Mass. 

. &. Electrical Tooi Co., Cincinnati, Ohio. 

Vitrified Wheel Co., Westfield, Mass, 

Walker Co., O. S., Worcester, Mass. 

Wells & Son Co., F. EB., Greenfield, Mass. 

Wilmarth & Morman Co., 1187 Monroe 
Grand Rapids, Mich. 

Worcester Pattern & Model Co., Worcester, Mass. 


Grinding Wheels 

American Emery Wheel Wks., Providence, R. I. 
Corundum wheels, carbolite wheels, emery 
wheels. All sizes, shapes, grits, grades. 

Carborundum Co., Niagara Falls, N. Y. N. Y. 
City, Chicago, Boston, Phila., Cleveland, Cin- 
cinnati, Pittsburgh, Milwaukee, Grand Rapids, 
Manchester, Eng.; Dusseldorf, Germany. 
Carborundum and Aloxite grinding wheels. 

Dickinson, Thomas L., 64 Nassau S8t., N. Y. City. 

Norton Co., Worcester, Mass. New York, 151 
Chambers St.; Chicago, 11 N. Jefferson St.; 
Niagara Falls, N. Y.; Chippewa, Ont., Can.; 
Bauxite, Ark.: Wesseling, Bz. Coln, Germany. 
Sizes up to 6’ diam. made of Alundum and 


q 


Ave., 


Farmer & Co., London; 
ica, Paris. 

Springfield Grinding Co., Springfield, Mass., U. 8. 
A. Address inquiries to factory, Chester, Mass., 
v S re Cable Address: ‘‘Maxf,”? Springfield, 
“Maxf” grinding wheels: vitrified, silicate or 
elastic wheels, made from both natural and ar- 
tificlal abrasives, tested and passed upon in our 
own laboratory before using; made in all sizes 
of every grade, grain and shape, for every pur- 


Sterling Grinding Wheel Co., Tiffin, Ohio. 
Vitrifled Wheel Co., Westfield, Mass. 


Grindstones and Frames 
Norton Co., Worcester, Mass. 


Grooving Machine Oil 
Fischer Machine Co., Philadlephia, Penn 
Gun-Barrel Machinery 


Pratt & Whitney Co., Hartford, Conn. 
Reed-Prentice Co., Worcester, Mass. 


Hammers, Belt Driven 
Beaudry & Co., Inc., 141 Milk St., Boston, Mass. 


Hammers, Drop 

Billings & Spencer Co., Hartford, Conn. 

Boye & Emmes Mach. Tool Co., Cincinnat!, Ohio. 
Niles-Bement-Pond Co., 111 Broadway, N. Y. C. 
Toledo Machine & Tool Co., Toledo, Ohio. 


Hammers, Lead 
Field, Charles H., Providence, R: I. 


Hammers, Pneumatic 


Independent Pneumatic Tool Co., Thor Bldg., 
Chicago, Tl. 


Hammers, Power 
Beaudry & Co., Ine., 141 Milk St., Boston, Mass, 
Bliss & Co., E. W., 1 Adams 8t., Brooklyn, N. Y¥. 
Nazel Eng’g & Mach. Wks., 4039 N. 5th S8t., 
Philadelphia, Penn. 
Five sizes from 75 Ib. to 850 Ib. Self-contained, 
pneumatic or belt or motor drive, 
Niles-Bement-Pond Co., 111 Broadway, N. Y. C. 


Hammers, Riveting and Chipping 
{Ingersoll-Rand Co., 11 Broadway, New York. 
“Little David” riveters, chippers, calkers, scalers. 


Hangers, Shafting 


Brown & Sharpe Mfg. Co., Providence, R. I. 

Fafnir Bearing Co.. New Britain, Conn. 

Hess-Bright Mfg. Co., Front St. and Erle Ave., 
Philadelphia, Penn. 


Shaft hangers, post hangers, rigid pillow blocks 
and pedestal type pillow blocks are made in all 
standard sizes. The well-known S K F self- 
aligning Swedish crucible steel ball bearings are 
used in these hangers. Catalog sent on request. 


Hardening, Casohardening and Temperi 
Williams & Co., J. H. Brooklyn, N- Y. 


Hardness Measuring Instruments 


Shore Instrument & Mfg. Co., 55 
New York City. & 5 W. 22nd 8t., 
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Heating and Ventilating Equipment 

American Blower Co., 1400 Russell St., Detroit. 

Houghton & Co., E, F., 240 W. Somerset 8t., 
Philadelphia, Penn. 


Hobbing Machines 

Adams Co., 1901 Bridge Ave., Dubuque, Iowa. 

Barber-Colman Co., Rockford, Ill. 

Boston Gear Works, Norfolk Downs, Mass. 

Gould & Eberhardt, Newark, N. J. 
Four sizes: 12”, 18", 36”, 72”. 
spur, helical or worm gears. 

Lees-Bradner Co., Cleveland, Ohlo. 

M.-C. Mfg. Co., 28 Congress St., Newark, N. J. 

Newton Machine Tool Works, 23rd and Vine St.. 
Philadelphia, Penn 


Hobs 
Barber-Colman Co., Rockford, Nl. 
Boston Gear Works, Norfolk Downs, Mass. 
Brown & Sharpe Mfg. Co., Providence, R. I. 
Gould & Eberhardt, Newark, N. J. 
All pitches, carbon or high speed steel, also 
specially ground teeth form hobs. 
Greenfield Tap & Die Corp., Greenfield, Mass. 
Taft-Peirce Mfg. Oo., Woonsocket, R. I. 


Holsts, Electric 

Chisholm-Moore Mfg. Co., Cleveland, Ohio. 

Crocker-Wheeler Co.; Ampere, N. J. 

General Electric Co., Sehenectady, N. Y 

Link-Belt Co., 39th St. and Stewart 
cago, Ill. 

Niles-Bement-Pond Co., 111 Broadway. N. Y. C. 

Northern Engineering Works, Detroit, Mich, 

Pawling & Harnischfeger Co., Milwaukee, Wis. 

Shepard Electric Crane & Hoist Co., Montour 
Falls, N. Y. 

Sprague Electric Works, 527 W. 34th St., N. Y. C. 

Westinghouse Elec. & Mfg. Co., Pittsburgh, Penn. 

Yale & Towne Mfg. Co., 9 E. 40th St., N. Y¥. C. 


Hoists, Hand 

Caldwell & Son Co., H. W., Chicago, III. 

Chisholm-Moore Mfg. Co., Cleveland, Ohlo. 

Ford Chain Block & Mfg. Co., 140 W. Oxford 8t., 
Philadeltphla, Penn. 

Harrington, Son & Co., Inc., Ed., Philadelphia, Pa. 

Reading Chain Block Co., Reading, Penn. 

Wright Mfg. Co., Lisbon, Ohio. 
High-speed holsts, screw holsts, differential 
biocks and steel trolleys. 

Yale & Towne Mfg. Co., 9 E. 40th St., N. Y. C. 


Hoists, Pneumatic 


Independent Pneumatic Tool Co., Thor Bidg., 
Chicago, Ill 


Ingersoll-Rand Co., 11 Broadway, New York City. 
Worthington Pump & Machinery Corporation, 115 
Broadway, New York City. 


Hose, Steel 
Sprague Electric Works, 527 W, 34th 8t., N. Y. C. 


igniters, Gas Engine 


Doehler Die Casting Co., Court and Ninth St, 
Brooklyn, N. Y. 


For cutting 


Indexing Machines 
Springfield Mach. Tool Co., Springfield, Ohio. 


indicators, Sight Fiow 
Richardson-Phenix Co., 119 Reservoir Ave., Mil- 
waukee, Wis. 


Indicators, Speed and Test 

Brown & Sharpe Mfg. Co., Providence, R. I. 
Brown Instrument Co., Philadelphia, Penn. 
Johnson & Miller, 42 Murray St., New York City. 
Norton Grinding Co., Worcester, Mass. 

Robinson Co., C. E., Orange, Mass. 

Starrett Co., L. 8., Athol, Mass. 

Veeder Mfg. Co., 15 Sargeant St., Hartford, Conn. 
ee a ee ed 


Inspectors 
Souther Engineering Corp., Hy., Hartford, Conn. 
GES 


Jacks, Hydraulic 
Watson-Stiliman Co., 42 Church 8t., N. Y. City. 
a 


Japans. 
Moller & Schumann Co., 8 Gerry St., Brooklyn, 
———_— a ne ated 


Jigs and Fixtures 
Ames Co., B. C., Waltham, Mass, 
aieatle Motor & Supply Co., West Somerville, 


Becker Milling Mach. Co., Hyde Park, Mass. 
Bicknell-Thomas Co., Greenfield, Mass. 
Carroll Engineering Co., The, Dayton, Ohfo. 
Columbus Die Tool & Mach. Co.. Columbus, Ohtfo. 
Cowdrey Mach. Wks., C. H., Fitchburg. Mass. 
Dover Parts Co., Geo. W., Providence, R. I. 
Excel Mfg. Co., Boston, Mass. 
Federal Screw Corp., Providence, R, I. 
Fenn Mfg. Co., Hartford, Conn. 
Gardam & Son, Wm., 108-114 Park PL,N. ¥. CG. 
Gem City Machine Co., Dayton, Ohio. 
Tools, dies, jigs, fixtures, models, all kinds of 
tool-room work. 
Genessee Precision Tool & Die Co., Rochester, N. Y. 
Grant Mfg. & Machine Co., 85 Silliman Ave., 
Bridgeport, Conn. 
Grayson Tool & Mfg. Co., Indianapolis, Ind, 
Harris Eng. Co., The H. E., Bridgeport, Conn. 
Hartford Special Machinery Co., The, 287 Home- 
stead Ave., Hartford, Conn. 
Krasberg Mfg. Co., 410-420 Orleans St., Chicago, Tl. 


Ave., Chi- | 


Vel. 44, No. 26 


Mailometer Co., Detroit, Mich. 

Marvin & Casler, Canastota, N, Y. 

Mehl Mach. Tool & Die Co., Roselle, N. J. 
New shop, new machinery ; competent, accurate, 


expert machinists. 

Modern Tool Die & Mach. Co., Columbus, Ohio. 
Mutual Mach. Co., 27 Wells St. Hartford, Conn. 
Nelson Tool Co., Inc., 781 E. 142nd St., N. Y. C. 
Reynolds Pattern & Machine Co., Moline, Ill. 
Rowbottom Machine Co., The, Waterbury, Conn. 
Sanford Mfg. Co., F. C., Bridgeport, Conn. 
Sheffield Mach. & Tool Co., The, Payton: Ohio. 


Stevens Mfg. Co., Dayton, Ohlo. 
Taft-Peirce Mfg. Co., Woonsocket, B. I. 
Wadell, Bowen & Jackson, Rahway, N. J. 


Kettles, Soda 

Brown & Sharpe Mfg. Co., Providence, R. I. 

Gray & Prior Mach. Co., Hartford, Conn. 

Manufacturers Equipment & Engineering Co., 204 
Washington St., Boston, Mass. 


Key Seating Machines 

Baker Bros., Toledo, Ohio. 

Chattanooga Machinery Co., Chattanooga, Tenn. 
Cable: Radcliffe. 

For keyseats ;;” to 5” wide, 6% to 40” long. 
Weight, 400 Ib. to 5,000 Ib. 

‘Cuts internal keyways in straight and taper 
holes with no limit to outside diameter of work. 
Cutter bar is self-contained with feeding me- 
chanism and self-relieving cutter. Cutters are 
placed in and removed from bar without use of 
wrenches or tools. Work centered by bushings 
fitting to bore. Belt or motor driven. 

Lapointe Machine Tool Co., The, Hudson, Mass. 
Cable Address: ‘‘Lapointe,”’ Hudson. 
Horizontal type, 4 sizes, capacity up to 4” wide. 

Salle Machine & Tool Co., La Salle, Ml, 

Mitts & Merrill, 913 Tilden St., Saginaw, Mich 

Morton Mfg. Co., Muskegon Heights, Mich. 
Stationary keyway cutters, 18 to 48” stroke. 

National Mach. Tool Co., Cincinnati, Ohlo. 
Internal portable keyseaters. 

Newton Machine Tool Works, 23rd and Vine 8t., 
Philadelphia, Penn. 

Niles-Bement-Pond Co., 111 Broadway, N. Y. C. 


Keys, Machine 
Lapointe Co., J. N., New London, Conn. Cable 
Address: Lapointe, New London. 

Moltrup Steel Products Co., Beaver Falls, Penn. 
Finished gib head and plain taper, all kinds. 
Morse Twist Drill & Mach. Co., New Bedford, Mass. 

Morton Mfg. Co., Muskegon Heights, Mich. 

Standard Gauge Steel Co., Beaver Falls, Penn. 

Whitney Mfg. Co., The, Hartford, Conn., U. S. A. 
Machine keys and cutters for the Woodruff sys- 
tem of keying. 

Williams Co., J. H., 35 Richards St., Brooklyn. 


5 


Knives, Machine 
Coes Wrench Co., Worcester, Mass. 


Knurl Holders 


Graham Mfg. Co., Providence, R. I. 

For turret machines only. 
McCroskey Reamer Co., Meadville, Penn. 
Willams Co., J. H., 35 Richards St., Brooklyn. 


Lamp Brackets, Adjustable 
Nomen Mfg. Co., 717 Sycamore St., Cincinnati, 
0. 


Lamps 

Betanin Elec. Mfg. Co., 120 Sangamon 8t., Chi- 
cago, 

General Electric Co., Schenectady, N. Y. 

Westinghouse Elec. & Mfg. Co., Pittsburgh, Penn. 


Lathe Attachments 

Dalton Mach. Co., Inc., 1911 Park Ave., N. Y. C. 
Lathe Pans, Portable 

New Britain Machine Co., New Britain, Conn. 
Cast-iron, double and single types, all sizes. 


Lathe Tools 


Williams Co., J. H., 35 Richards St., Brooklyn. 


Lathes, Automatic and Semi-Automatic 

Coats Mach. Tool Co., Inc., 30 Church 8t., N. Y. C. 

Greaves, Klusman Tool Co., Cincinnati, Ohio. 

Jones & Lamson Machine Co., Springfield, Vt.. 
U. 8S. A. Cable Address: Turret. Branch: Jones 
& Lamson Machine Co., 97 Queen Victoria St.. 
London, BE. C., England. Cable: Turretorum. 
Sizes: 14” Fay automatic lathe; swings 14 
over bar, 11” over carriage, takes 17” between 
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MULTIPLE SPINDLE DRILLS #/ 


For the MIGHTY Hard 
drilling problem 


Edwin Harrington, Son & Co., 


INCORPORATED 


Philadelphia, Penna. 


| ‘ ait No Idle Running. Always on the Pull . i 

with Housing. Patented. Speed her Licks fot Blonay' Wak. Specialets 

| | BROACHING 

i - r re —" TOOLS 
: , = a Mi; / : rere E 
|< : . f Write for : 
information E 

and : 

particularly 

Catalog 

: 

; Our Famous Double No, 2 Broaching Machine. We Manufacture 
the Most Complete Line of Broaching Machines in the world. 
: = 
| THE J. N. LAPOINTE CO. New London, Conn. | 
E secnnnuns urna emnrneenveneenenccsnerecsc cA 
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Agents: Germany, Switzerland, Austria-Hun- 
gary, M. Koyemann, Charlottenstrasse 112, Dus- 
seldorf, Germany; France, Spain and Belgium, 
F. Auberty & Co., 91 Rue de Maubeuge, Paris. 

National-Acme Mfg. Co., Windsor, Vt., U. S. A. 
Cable: ‘“Machine,’’ Windsor, Vt. 
Gridley multijle-spindle automatics. $3 sizes: 
x44", 1%7x514" and 2%”x7”. Hold four 
bars of stock in the spindle-carrying cylinder, 
which revolves step by step, bringing each 
spindle with its bar successuvely into allgnment 
with each tool. The tool slide upon which the 
tools are mounted and whose axis is concentric 
with that of the cylinder does not revolve, but 
through its automatically controlled longitudinal 
movement it feeds the tools to the work. 

Potter & Johnston Machine Co., Pawtucket, R. I. 
“Pp, J. Manufacturing Automatics.” 4 sizes, 5A, 
6A, 7A, 8A. Range of work varies from about 
21%” diam. to 40” dlam. 

Stelnie Turret Machine Co., Madison, Wis. Cable 
Address : Steinle, Madison. 
Full-swing side carriage turret lathes and spe- 
cial attachments. Sizes 24-in. NSteinle turret 
lathe ; swings 24 In. over V’s, 21 In. over car- 
riage, traverse of turret 56 in. Both carriages 
are screw cutting, with reversible feeds in 
aprons, moved back and forth automatically, 
Lathe requires only one belt direct from line 
shaft. Belt-driven machine can be changed to 
electric drive at any time. Manufacture the 
following attachments to be used on Steinle 
lathes: High-speed drilling attachment; piston- 
ring cutting, boring and cutting-off attachment: 
cone pulley turning attachment, etc. Designed 
to increase production and extend life of ma- 
chine. 


Lathes, Bench 
Ames Co., B. C., Waltham, Mass. 
Blount Co., J, G., Woodland St., Everett, Mass. 
Dalton Mach. Co., Inc., 1911 Park Ave., N. Y. C. 
Oliver Mfg. Co., W. W., Buffalo, N. Y. Cable: 
Oliver, Buffalo. 
Pratt & Whitney Co., Hartford, Conn. 
Rivett Lathe & Grinder Co., Brighton, Boston, 
Mass. Cable: Edrivett. 
Five sizes. Capacities: 7” to 8%” swing, 18” 
to 22” between centers, 
No. 3%, No. 4 and No. 5 plain bench lathes; 
No. 6, chasing bar lathe; No. 8, back geared 
Screw-cutting lathe. 
our advertisement on inside of back cover. 
Seneca Falls Mfg. Co., 687 Water St., Seneca 
Falls, N. Y. 
9” and 11” “Star” screw-cutting bench lathes, 
10” speed and woodturning bench lathes. 
Stark Tool Co., Watlham, Mass. 
Waltham Mach. Works, High St., Waltham, Mass. 
Wells & Son Co., F. E., Greenfield, Mass. 


Lothes, Boring 
Navenport Locomotive Wks., Davenport, Iowa 
Vetrick & Harvey Machine Co., Baltimore, Md. 
Cable: Detharvey. 
For boring light and heavy guns. 3” to 6”. 
Any length of bed. 
Niles-Bement-Pond Co., 111 Broadway, N. Y. C. 
Potter & Johnston Machine Co., Pawtucket, R. I 


Root & Vandervoort Eng’g. Co., East Moline, Il. 
ee 
Lathes, Chucking (See Lathes, Horizontal Turret) 
ee, 


Lathes, Engine 

Acme Machine Tool Co., Buck St., Cincinnati, O. 
Cable Address: Acme. 

American Tool Works Co., The, Cincinnati, U. S. 
A. Cable: “Lathe, Cincinnat!.” 
Sizes 14, 16, 18, 20, 24, 27, 30, 36, 42”. 
Five different types of headstocks : Single back 
geared, double back geared, triple geared, pat- 
ented geared head for belt and for motor drive, 
yuck change gear type and patented top Vee 
ed. , 


See our advertisement on pages 14 and 15. 
Balley, R. W., 122 S. Michigan Ave., Chicago, III. 
Barnes Co., W. F. & John, 1995 Ruby St., Rock- 

ford, Ill. 

Barnes Drill Co., Inc., 830 Chestnut, Rockford, Il. 

Se ceennion gap type. 

Rlount Co., J. G., Woodland 8t., Everett, Mass. 
Boye & Emmes Mach. Tool Co., Cinelnnat!, Ohto. 
Bradford Mach. Tool Co., Cincinnati, Ohlo. 
Bullard Mach. Tool Co., Bridgeport, Conn. 

Special single purpose machines for turning 

shells and projectiles. 

Carroll Jamieson Mach. Co., Batryla, Ohio. 
Champion Tool Works Co., 2424 Spring Grove 

Ave., Cincinnatl, Ohfo. 

Chard Lathe Co., Newcastle, Ind., U. S. A. Ca- 
ble Address: “Chard, Newcastle.” 

Sizes 18”, 20”, 24”, 28”. Seml- and quick- 

change. Four-step, single back gear, and three- 

step, double back gear. 
Cincinnatt Lathe & Tool Co., Oakley, Cincinnati, O. 

Sizes 14, 16 and 18 tn 
Cleveland Crane & Eng’g Co., Wickliffe, Ohio. 
Coats Mach, Tool Co., Inc., 30 Church St., N.Y. c. 
Dalton Mach. Co., Inc., 1911 Park Ave., N.Y. C. 
Davis Mach. Tool Co., Inc., 311 St. Paul St., 

Rochester, N. Y. ; 

Detroit Precision Tool Co., Detroit, Mich. 
Douglas, W. & B., Middletown, Conn. 

“Connecticut” high-duty lathes for turning and 

boring high carbon steel forgings and other ma- 

terials at fast speeds. Heavy, rigid and power- 

ful. See advertisement and send for catalog. 
Dreses Machine Tool Co., Cincinnati, Ohfo. 
Dunlap Mfg. Co., Columbus, Ohio. 

21” high duty, heavy construction, for shell 
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machining ; 4 speeds, 6” double belt drive, back 
gear ratio 11 to 1. Send for Circular “‘A. 
Earle Gear & Machine Co., 101 East Wyoming 
Ave., Philadelphia, Penn. 
Fitchburg Machine Works, Fitchburg Mass. 
Flather & Co., Inc., Nashua, N. H. 
Greaves, Klusman Tool Co., Cinclnnati, Ohio. 
Harrington, Son & Co., Inc., Ed., Philadelphia, Pa. 


endey Machine Co., The, Torrington, Conn. Ca- 


ble: Hendey, Torrington. Branches: Singer 
Bidg., New York City; Oliver Bldg., Boston ; 
Sharples Bldg., Chicago. 
Sizes made—12, 14, 16, 18, 20, 24” swing; 
lengths of bed from 4’ to 24’ according to swing. 
Quick change geared. Have taper bearings with 
ring olling system for main spindle, and gear- 
ing Is so arranged that extra gears can be 
added In train without limit for cutting extra 
threads if wanted. 
Agents: Sherritt & Stoer, Philadelphia; Syra- 
racuse Supply Co., Syracuse and Bufftlo; W. M. 
Pattison Supply Co., Cleveland, Dayton, De- 
troit; Colcord-Wright Mchy. & Supply Co., St. 
Louis; Pacific Tool & Supply Co., San Fran- 
cisco; A. R. Williams Mchy. Co., Toronto; WIil- 
liams & Wilson, Montreal; Chas. Churchill & 
Co., London; D, Drury & Co., Johannesburg. 
Aill, Clarke & Co., Inc., 156 Oliver, Boston, Mass. 
Himoff Mach. Co., Inc., 128 Mott St., N. Y. C. 
Houston, Stanwood & Gamble Co., Cincinnati, 0. 
30-in. swing, heavy pattern, high powered lathe, 
with special purpose headstock, ail-geared and 
designed to transmit 20 hp. 
Jenckes Knitting Mach. Co., Pawtucket, R. I. 


Turns up to 5 pieces simultaneously according ~ 


to length. 
LeBlond Machine Tool Co., R. K., Cincinnati, O. 
Lodge & Shipley Machine Tool Co., Cincinnati, O. 
Cable: Drill. 
Sizes 14 to 48” swing, any length bed. Quick 
change gear, screw-cutting engine lathes, cone 
head. Also with single pulley, all geared se- 
lective head. 
Monarch Machine Tool Co., Sidney, Ohio. 
14”, 16”, 18” and 20” swing. 
Morris Mach, Tool Co., Cincinnati, Ohio. 
16” quick change and seml!-quick change; 16” 
double and single back gear; 18” double and 
single back gear. 
Mueller Machine Tool Co., C!ncinnat!, Ohio. 
National-Acme Mfg. Co., Cleveland, Ohio. 
Niles-Bement-Pond Co., 111 Broadway, N. Y. C. 
Pittsburgh Machine Tool Co., Braddock, Penn. 
Pratt & Whitney Co., Hartford, Conn. 
Prentiss Tool & Supply Co., Singer Bldg., N. Y. C. 
Reed-Prentice Co., Worcester, Mass. 
Sebastian Lathe Co., 117 Culvert St., Cincinnati, O. 
Seneca Falls Mfg. Co., The, 687 Water St., Seneca 
Falls, N. Y. 
9”, 11” and 13” “Star” screw cutting engine 
lathes, and 12”, 14” and 16” Seneca Falls quick 
change engine lathes with a large line of at- 
tachments. 
Springfleld Machine Tool Co., The, Springfield, 
Ohlo. Cable: Montanus. 
Sizes 14, 16, 18, 20, 24, 830, 36-in. swing. Ca- 
pacities—Any length beds and all special equip- 
ment. Three sizes Fox monitor lathes, 15, 18 
and 20” swing. Single pulley all geared head 
lathes, 14, 16, 18” swing. 
Strong Carlisle Hammond Co., Cleveland, Ohfo. 
Symington Co., The T. H., Rochester, N.Y., U.8.4. 
Toomey, Inc., Frank, Philadelphla, Penn. 
Walcott Lathe Co., Calhoun St., Jackson, Mich. 
Made In 14-, 18-, 20- and 25-in. sizes. 
Young, Corley & Dolan, Inc., 149 Broadway, N. Y. 
ne 


Lathes, Extension and Gap 

American Tool Works Co.. Cincinnat!, Ohlo. 

Barnes Drill Co., 830 Chestnut 8t., Rockford, Tl. 
14-24” and 22-36" sizes. 

Harrington, Son & Co., Inc., Ed., Philadelphia, Pa. 

Niles-Bement-Pond Co., 111 Broadway, N. Y. GC. 


Lathes, Foot Power 

Barnes ie W, F. & John, 1995 Ruby St., Rock- 
ord, Hl. 

Reed-Prentice Co., Worcester, Mass. 

Seneca Falls Mfg. Co., 687 Water St., Seneca 
Falls, N.Y. 
9” and 11” Star foot power screw-cutting en- 
gine lathes, 10” foot power speed and wood- 
turning lathes. 

Wells & Son Co., F. E., Greenfield, Mass, 


Lathes. Horizontal Turret 

Acme Machine Tool Co., Buck St., 

Ohio. Cable Address: Acme. 
Flat turret type (two sizes), bar work 21%,” and 
34%” diameter. Chucking work 12” and 16” 
diameter. High turret type (four sizes), 14” 
to 20” swing. 

American Tool Wks. Co., Cincinnatl, Ohio. 

Blount Co., J. G., Woodland St., Everett, Mass, 

Bradford Mach. Tool €o., Cincinnati, Ohio. 

Champion Tool Wks. Co., 2424 Spring Grove Ave., 

acne Ohio. 
eveland Crane & Engineering Co., Wickliffe, O. 

Davis Machine Tool Co., Inc., 311 St. Paul St., 
Rochester, N. Y. _ 

Dreses Machine Tool Co., 227-241 W. McMicken 
Ave., Cincinnat!, 0. Cable: Dreses, Cincinnatl. 
Sizes—13” to 20” swing. 

With plain and universal slides. Plain and 
friction back geared. Power feed Belt and 
motor driven, 

Himoff Mach. Co., Inc., 128 Mott St, N. ¥. G 

Tones & Lamson Machine Co., Springfield, Vt., 
U. S. A. Cable: Turret. Branch: Jones & 


Cincinnati, 
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Lamson Machine Co., 97 Queen Victoria St., 

London, E. C., England. Cable: Turretorum. 

Sizes — 2%”, 3” and double spindle; 12” 
and 14” swing respectively for single spindle, 
and 10” for double spindle, or 17” when used 
as a single spindle machine, 
Has flat turret and cross sliding head, universal 
tool holders and simple forged tools. Compli- 
cated work set up quickly without special tool- 
ing; suitable for small lots or continuous manu- 
facturing. Double spindle machine similar in 
principle and equipment, but does two pleces of 
work at the same time, for high production 
work, 2% and 3” machines also sold with bar 
outfits. 
Agents: Germany, Switzerland, Austria-Hun- 
gary, M. Koyemann, Charlottenstrasse 112, Dus- 
seldorf, Germany; France, Spain and Belgium, 
F. Auberty & Co., 91 Rue de Maubeuge, Paris. 

Millholland Mach. Co., W. K., Indianapolis, Ind. 

Potter & Johnston, Pawtucket, R. I. 

Pratt & Whitney Co., Hartford, Conn. 

Reed-Prentice Co., Worcester, Mass. 

Springfleld Machine Tool Co., Springfield, Ohio. 

Stecher Co., The Chas., 1576 Crossing 8t., Chicago. _ 

Steinle Turret Machine Co., Madison, Wis. Cable 
Address: Steinle, Madison. 

Warner & Swasey Co., The-Cleveland, Ohio. Ca- 
ble Address: Swasey, Cleveland. 
Universal hollow hexagon turret lathe with hol- 
low hexagon turret. Two sizes, for bar work, 
2%” to 3%” and 3%” to 4%”; for chucking 
work, 12” to 16%” and 16” to 21%”. Turret 
lathes, plain or geared friction head, four sizes, 
12” to 20” swing over ways, 


Lathes, Polishing | 
(See Buffing or Polishing Machines) 


Lathes, Speed and Hand 
Garvin Mach. Co., Spring and Varick St., N. Y. C. 
LeBlond Machine Tool Co., R. K., Cincinnatl, 0. 
Reed-Prentice Co., Worecster, Mass. 
Seneca Falls Mfg. Co., The, 687 Water St., Seneca 
Falis, N. Y. 
10” swing, 3’, 4’ or 5’ bed, speed or hand lathes. 
Wells & Son Co., F. E., Greenfield, Mass. ‘ 


Lathes, Vertical Turret 

Bullard Machine Tool Co., Bridgeport, Conn. 
Bullard vertical turret lathe, “New Era’ type 
18” size; capacity, 22 diam., height from face 
of chuck table to underside of turret saddle 
1044"; from face of table to face of turret 22”. 
24” size, capacity 26” diam., 20” height under 
crossrail, 28%” under turret face, table 2434” 
diam. 34” size, 36” dlam., 24%4” height un- 
der crossrail, 33” under turret face, table 3214” 
diam. 36” size, 38” diam., 2414” hetght un- 
der crossrail, 35” under turret face, table 34” 
diam. 42” size, 44” diam., 33” helght under 
crossrall, 4314” under turret face, table 42%” 
diam. Also made without side head for large 
diameter work, requiring simple operations. 
Agents: Australia, Benson Bros., Sydney: 
France, Fenwick Freres & Co., Paris; England, 
Alfred: Herbert, Coventry; The Netherlands. 
Landre & Glinderman, Amsterdam; Russia, 
Russian Metal Trading Co., Iznosskoff, Suckau 
& Co., Petrograd and Moscow; Germany, Hein- 
rich Dreyer, Berlin; Sweden, Axel Ryden, 
Stockholm. 

Foster Machine Co., Elkhart, Ind. 

Niles-Bement-Pond Co., 111 Broadway, N. Y. C. 


Lathes, Wood Turning 

er 1s W. F. & John, 1995 Ruby S8t., Rock- 
ord, Ill. 

Seneca Falls Mfg. Co., The, 687 Water St., Seneca 
Falls, N. Y. 
10” swing, 3’, 4" and 5’ bed, woodturning lathes. 

Wells & Son Co., F. E., Greenfield, Mass. 


Letters and Figures 

Hoggson & Pettis Mfg. Co., New Haven, Conn. 

Matthews & Co., Jas. H., Pittsburgh, Penn. 

ges pd Lombard Stamp & Die Co., 251 Canal 
t., N. ¥. C. 


Lock Nut 

Visiok Ltd., 8. St. Brides House, Salisbury Sq., 
London, E. C. Agent in America: J. Rowland 
Kay Co., Conway Bldg., Chicago, II. 


Lighting Fixtures 
Newman Mfg. Co.,717 Sycamore 8t., Cincinnati, 0. 


Lockers, Clothes 

Berger Mfg. Co., Canton QOhlo. Boston, New 
York, Philadelphia, Chicago, St. Louis, Minne- 
apolis, San Francisco. 

Manufacturing Equipment & Engineering Co., 209 
Washington St., Boston, Mass. 


Locomotive Box Boring Machines 

Detrick & Harvey Mach. Co., Baltimore, Md. 

Newton Machine Tool Works, 23rd and Vine St.. 
Philadelphia, Penn. 


Lubricants 

Cataract Refining & Mfg. Co., Buffalo, N. Y. 
Cable Address: “Catarefin,” London, 36 Kings- 
way. 

Crescent Of! Co., 50 Church St., New York City. 

Houghton & Co., E. F., 240 W. Somerset St.. 
Philadelphia, Penn. 

Oll City O11 & Grease Co., Oil City, Penn. 

Texas Company, Dept. A, 17 Batery Place, N. Y. 


June 29, 1916 Buyng—AMERICAN MACHINIST Section 209 


eT TTR NNN 


MORE ECONOMICAL THAN EMERY 


ME TALITE 


BECAUSE IT CUTS FASTER 


An electric furnace abrasive, uniform in quality. Shows unusual 
endurance and cool cutting qualities on particularly hard and 
tough metals. 

Made in SHEETS No. 3/0 to 4 grades. 


Made in ROLLS No. 3/0 to 34 grades. 
Made in DISCS 6 in. to 60 in. grades 180 to 112. 


IiJustration at left shows (1) 
common wire nail (2) same 
ground with No. 2 Turkish 
Iimery and (3) shows result of 
grinding same length of time with 
No. 2 METALITE. Note the 
rapid cutting quality of the 
METALITE. 


Send for Special Circular No. 59 
Hammacher, Schlemmer & Co. 


Hardware, Tools and Supplies 
ere 1508. 4th Ave. and 13th St. 


OOORELSIOUSRELSOGOPLSERTAEOTOLDACNOGDUCOEROGIEDOOUNOEGEROTESSURRERUUCTOCLSERESOCUERORTOCUISESETEESSONCOTOLSOUREVECEONNOCEEAUDCAOUROOTSSERCRCO FORCETSSASTEreSseCriecSSecerOUsDNCALensenvaqRaeseteePORESSENeaUeNennegs tes 
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Att AEEELLELENELEELELTOEELOSASTOEERONET IE ACRONIS NEE IE CUOOE I NOU ENED DNNEDOT HOTRINETTN NOT 


Don’t worry about 
broken belts— 


You can easily repair 
them with a “Clipper” 


The time was when the whole plant got a 
holiday at the boss’ expense while the main 
belt (and the ‘‘main brace’ too) was being 
spliced after a break. 


We changed all that when we put the “Clipper” 
Belt lacer on the market. A “‘Clipper’’ 
will mend the worst break in a few minutes 
often in three or less. It often pays its cost 
on the first job because it cuts out all the 
costly, time wasting delays. 


Our free trial offer enables you to 
test it yourself. Write us about it. 


Satapnonlicnceatasemesariaeasy 
c 7 
A 


Clipper Belt Lacer Co. 


1004 Front Ave. N. W., Grand Rapids, Mich. 
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White & Bagley Co., Worcester, Mass. ns 
Cylinder, engine and machine oils. ‘Minolard 
cutting oll for automatics. 


Lubricating Systems 

Bowser & Co., Inc., S. F., Fort Wayne, Ind. 

Richardson-Phenix Co., 119 Reservoir Ave., Mil- 
waukee, Wis. 
Oil filters and automatic systems for circulating, 
filtering and sterilizing cutting oils and com- 
pounds. 

a SG 

Lubricators - 

Bowser & Co., Inc., S. F., Fort Wayne, Ind. 

Newton Machine Tool Works, 23rd and Vine St., 
Philadelphia, Penn. 

Richardson-Phenix Co., 119 Reservoir Ave., Mil- 
waukee, Wis. 


Machinery Dealers 

Coats Mach. Tool Co., Inc., 30 Church St., N. Y. C. 

Co-Operative Used Machinery Co., 50 Church St., 
New York City. 

McCoy & Brandt, Pittsburgh, Penn. 


Machinists’ Smali Tools 
Athol Machine Co., Athol, Mass. 
Bemis & Call Hardware & Tool Co., Springfield, 


Mass. 

Billings & Spencer Co., Hartford, Conn, 

Brown & Sharpe Mfg. Co., Providence, R. I. 

Cleveland Twist Drill Co., Cleveland, Ohio. 

Garvin Mach. Co., Spring and Varick St., N. Y. C, 

Greenfield Tap & Die Corp., Greenfield, Mass. 

Hammacher & Schlemmer Co., 13th St. and 4th 
Ave., New York City. 

Mehl Mach. Tool & Die Co., Roselle, N. J. 

Pratt & Whtiney Co., Hartford, Conn, 

Randall & Stickney, Waltham, Mass. 

Robinson Co., C. E., Orange, Mass. 

Blocomb Co., J. T., Providence, RB. I. 

Smith & Hemenway Co., 150 Chambers St., N.Y. C 

Standard Tool Co., Cleveland, Ohio. 

Starrett Co., L. S., Athol, Mass. 
Bevels, calipers, clamps, cut-nippers, dividers, 
gages, hack-saws and frames, levels, microm- 
eters outside and inside, nail sets, plumb bobs, 
drivers, indicators, squares, straight edges, 
tapes, transits, Vernier calipers, wrenches. 
Our steel rules, micrometers and other measur- 
ing tools are graduated to read in metric as well 
as English. Goods carefully packed for ocean 
shipment. Catalog In English or Spanish free. 

Stevens Mfg. Co., Dayton, Ohto. 

Taft-Peirce Mfg. Co., Woonsocket, R. I. 

Union Caliper Co., Orange, Mass. 

Williams Co., J. H., 35 Richards St., Brooklyn. 


-Mandreis, Expanding 

Morse Twist Drill & Mach. Co., New Bedford, Mass. 
Pratt & Whitney Co., Hartford, Conn. 

Western Tool & Mfg. Co.. Springfield, Ohio. 


Mandrels, Solid 

Brown & Sharpe Mfg. Co., Providence, R. I. 

Cleveland Twist Drill Co., E. 49th St, and Lake- 
side Ave., Cleveland, Ohio. 

Morse Twist Drill & Mach. Co., New Bedford, Mass. 

National Twlst Drill & Tool Co., Detrolt, Mich. 

Pratt & Whitney Co., Hartford, Conn. 

Standard Tool Co., Cleveland, Ohio. 


Measuring Machines < 
Norma Co, of America, 1790 Bway., New York. 
Pratt & Whitney Co., Hartford, Conn. 


Metai Finishes 
Moller & Schumann Co., 8 Gerry St., Brooklyn. 


Metaliurgists 
McLain, David, 909 Goldsmith Bldg., Milwaukee, 
. Tron and steel and foundryman. Orig- 
inator of McLain’s System. Mixing by analysis. 
Scientific melting. Semi-steel. 


Meters, Steam Flow 
fieneral Electric Co., Schenectady. N. Y. 


Micrometer Calipers 

Brown & Sharpe Mfg. Co., Providence. R. I. 
475 sizes. 12 sets for tool-room use. 

Randall & Stickney Co., Waltham, Mass. 

Slocomb Co., J. T., Providence, R. I. Chicage 
store, R. R. Street & Co., 541 W. Washington St 
Sizes 1446”—1” to 24”, each with a range of 1 
and corresponding sizes In metric measure. Ca- 
pacities 24” to 27”, 27” to 30”, 30” to 33”, 33” 
to 36”; nearest sizes metric graduated to 1/199, 
millimeters, and English 2/jo09” and */jo999”. 

Starrett Co., IL. S., Athol, Mass, 

a PS a SS SS 

Milling Attachments 

Adams Co., 1902 Bridge Ave., Dubuque. Iowa. 

Becker Milling Machine Co., Hyde Park, Mass. 

Brown & Sharpe Mfg. Co., Providence, R. I. 

CincInnatl Milling Machine Co., Oakley, Cincin- 
nati, Ohio. 

Garvin Mach, Co., Spring and Varick St., N. Y. C. 

Hendey Mach. Co., Torrington, Conn. 

Ingersoll Milling Machine Co., The, Rockford, TIl. 
Attachments for special purposes applied to old 
and new Ingersoll machines particularly. 
Advertisement page 8. 

Kearney & Trecker Co., Milwaukee, Wis, 

Kempsmith Mfg. Co., Milwaukee, Wis. 

South American Representative: J. & J. Drys- 
dale Co., Ltd., Buenos Ayres, Calle Pert 440. 
Representative for Russia: Iznosskoff, Suckau 
& Co., Petrograd and Moscow. 

LeBlond Machine Tool Co., R. K., Cincinnati, O. 

Potter & Johnston Machine Co., Pawtucket, R. I 


Pratt & Whitney Co., Hartford, Conn. 

Rivett Lathe & Grinder Co., Brighton, Boston. 

Taft-Peirce Mfg. Co., Woonsocket, R, I. 

Van Norman Machine Tool Co., Wibraham Ave., 
Springfield, Mass. 


Milling Machines, Automatic 

Cincinnati Milling Machine Co., Oakley, Cincin- 
nati, Ohio. 12”, 18”, 24” table travel. 

Pratt & Whitney Co., Hartford, Conn. 


Milling Machines, Bench 

Ames Co., B. C., Waltham, Mass. 

Carter & Hakes Machine Co., Winsted, Conn. 

Grayson Tool & Mfg. Co., Indianapolis, Ind. 

Pratt & Whitney Co., Hartford, Conn. 

Stark Tool Co., Waltham, Mass. 

Van Norman Machine Tool Co., Wilbraham Ave., 
Springfield, Mass. 


(ie 


Milling Machines, Hand 

Adams Co., 1902 Bridge Ave., Dubuque, Towa. 

Becker Milling Machine Co., Hyde Park, Mass. 

Brown & Sharpe Mfg. Co., Providence, R. I. 

Carter & Hakes Machine Co., Winsted, Conn. 

Cincinnati Milling Machine Co., Oakley, Cincin- 
nati, Ohio. 
All commercial sizes, cone driven and single 
pulley, high power, with table range from 
18’x6”"x15” to 50”x14"x21"; 1 hp, to 20 hp.; 
1,400 Ib. to 10,000 Ib. 

Coats Mach. Tool Co., Inc., 30 Church St., N. Y. C. 

Davenport Mfg. Co., Meadville, Penn. 

Garvin Mach. Co., Spring and Varick 8t., N. Y. C. 

Pratt & Whitney Co., Hartford, Conn. 

Standard Engineering ’Co., Pawtucket, R.I., U.S.A. 
“Standard” hand milling machines; hand and 
weight feed. Built for extremely accurate work. 
Heavy and rigid with a wide base. Box type 
knee. Cross-feed screw nut, vertical adjusting 
screw nut, and main spindle bearing are all of 
phosphor bronze. Spindle Is of 50 carbon cruc- 
ible analysis steel. Extra wide table. 

Bteptoe Co., The John, Northside, Cincinnati, 0O. 

Van Norman Machine Tool! Co., Wilbraham Ave., 
Springfield, Mass, 

Whitney Mfg. Co., The, Hartford, Conn., U. S. A. 

ween Miller Mfg. Co., Station A, Milwaukee, 

is. 


Milling Machines, Horizontal and Planer Type 
Adams Co., 1902 Bridge Ave., Dubuque, Iowa. 
Beaman & Smith Co., Providence, R_ I. 
Becker Milling Machine Co., Hyde Park, Mass. 
Hill, Clarke & Co., Inc., 156 Oliver, Boston, Mass. 
Ingersoll Milling Machine Co., The, Rockford, Il. 
All sizes and designs—ask for bulletin 36. 
Spectallsts In this line of fixed and adjustable. 
crossrail machines. 
Advertisement page 8. 
Newton Machine Tool Works, 28rd and Vine S8t., 
Philadelphia, Penn. 
Niles-Bement-Pond Co., 111 Broadway, N. Y. C. 


Milling Machines, Oil Grooving 

Chattanooga Machinery Co., Chattanooga, Tenn. 

Fischer Machine Co., Philadelphia, Penn. 

National Machine Tool Co., Cincinnati, Ohlo. 
Internal port. oll groovers for drilling mach. 


Milling Machines, Plain 


Adams Co., 1902 Bridge Ave., Dubuque, Iowa. 
Becker Milling Machine Co., Hyde Park, Mass. 
Brown & Sharpe Mfg. Co., Providence, R. I. 
19 sizes—9 cone drive, 10 constant speed. Range 
of feeds from 18”x6”x15” to 50”’x14"x21". 

Cincinnati Milling Machine Co., Oakley, Cincin- 

nati, Ohlo. 
All commerclal sizes, cone driven and single 
pulley, high power, with table range from 
18”x6”x15” to 50”’x14"x21”; 1 hp, to 20 hp.; 
1,400 Ib. to 10,000 Ib. 

Coats Mach. Tool Co., Inc., 30 Church St., N. Y. C. 

Garvin Mach. Co., Spring and Varick St., N. Y. C, 

Gooley & Edlund, Cortland, N. Y. 

Manufacturing type, 12%” between housing, 
12” swing, 8 feed changes. 
Vandyck, Churchill & Co., N. ¥.; Chandler, 
Farquhar & Co., Boston, Mass.; English & 
Miller Co., Detroit, Mich.; Brown & Zortman, 
Pittsburgh, Pa. Foreign Agents: Allied Ma- 
chinery Co. of America, Paris, Petrograd, Brus- 
sels, Turin, Budapest and Balkan States: C. W. 
Burton, Griffiths & Co., London, Manchester and 
Glasgow ; Barandiaran, Metivier, Gazeau & Cia, 
San Sebastian, Spain. 

Hendey Machine Co., Torrington, Conn. Cable: 
“Hendey.” Branches: Oliver Bldg., Boston; 
Singer Bldg., New York City, and 565 Washing- 
ton Blvd., Chicago. 

Sizes—Nos. 1, 2, 8 and 4. Belt cone types in 
Nos. 1, 2 and 3; all geared drive types in Nos 
2,3 and 4. 

Agents: W. M. Pattison Supply Co., Cleveland, 
Detroit; Syracuse Supply Co., Syracuse, Buf- 
falo; Sherritt & Stoer Co.. Philadelphia; 
Laughlin-Barney Mchy. Co., Pittsburgh; A. R. 
Willlams Mchy. Co., Toronto, Winnipeg, St. 
John and Vancouver: Williams & Wilson, Ltd., 
Montreal; C. W. Burton, Griffiths & Co., London. 

Hill, Clarke & Co., Inc., 156 Oliver St., Boston. 

-agersoll Milling Machine Co., The, Rockford, III. 
For knee type machines. Make specialty of 
combined horizontal and vertical machines. 
Bulletin 31-I. 

See advertisement, page 8. 
Kearney & Trecker Co., Milwaukee, Wis. 
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Kempsmith Mfg. Co., Station A, Milwaukee, Wis. 
Cable: Kempsmith, Milwaukee. 
Three sizes, 2 sizes Lincoin type. 
South American Representative: J. & J. Drys- 
dale Co., Ltd., Buenos Ayres, Calle Pert 440. 
Representative for Russia: Iznosskoff, Suckau 
& Co., Petrograd and Moscow. 
LeBlond Machine Tool Co., R. K., Cincinnatl, 0. 
Morton Mfg. Co., Muskegon Heights, Mich. 
Newton Machine Tool Works, 23rd and Vine St., 
Philadelphia, Penn. 
Potter & Johnston Machine Co., Pawtucket, R. I. 
Steptoe Co., The John, Northside, Cincinnati, 0. 
San Norman Mach. Tool Co., Wilbraham Ave., 
Springfield, Mass. 
Warner & Swasey Co., The, Cleveland, Ohio. 


Milling Machines, Portable 

Newton Machine Tool Works, 23rd and Vine 8t., 
Philadelphia, Penn. 

Underwood & Co., H. B., 1026 Hamilton St 
Philadelphia, Penn. 


Milling Machines, Thread 

Pratt & Whitney Co., Hartford, Conn. 
Taft-Peirce Mfg. Co., Woonsocket, R. I. 
Waltham Mach. Works, High St., Waltham, Mass. 


Milling Machines, Universal 

Becker Mliling Machine Co., Hyde Park, Mass 

Brown & Sharpe Mfg. Co., Providence, R. I. 

11 sizes—4 cone drive, 7 constant speed. 

Cincinnati Milling: Machine Co., Oakley, Cincin- 

nati, Ohlo. 
All commercial sizes, cone driven and single 
pulley, high power, with table range from 
22"x8"x18" to 50”x14”x20" ; 2 hp. to 20 hp.; 
3,000 Ib. weight to 10,000 Ib. 

Garvin Mach. Co., Spring and Varick St., N. Y. C. 

Hendey Machine Co., Torrington, Conn. Cable: 
Hendey. Branches: New York, Boston, Chicago. 
Stzes Nos. 1, 2, 3, 4. Belt cone type in Nos. I, 
2, 3; all gear drive type in Nos. 1, 2, 3, 4. 

Hill, Clarke & Co., Inc., 156 Oliver St., Boston. 

Kearney & Trecker Co., Milwaukee, Wis. 

Kempsmith Mfg. Co., Station A, Milwaukee, Ws. 
Cable: Kempsmith, Milwaukee. Three sizes. 
South American Representative: J. & J. Drys- 
dale Co., Ltd., Buenos Ayres, Calle Peri 440. 
Representative for Russia: Iznosskoff, Suckau 
& Co., Petrograd and Moscow. 

LeBlond Machine Tool Co., R. K., Cincinnati, 0. 

Newton Machine Tool Works, 23rd and Vine St., 
Philadelphia, Penn. 

Oesterlein Machine Co., Cincinnati, Ohio. 

Potter & Johnston Machine Co., Pawtucket, R. I. 
Automatic milling machines for continuous 
milling equipped with two tables mounted on 
turret base. 

Van Norman Machine Tool Co., Wilbraham Ave.. 
Springfield, Mass. 


Milling Machines, Vertical 

Adams Co., 1901 Bridge Ave., Dubuque, Iowa. 

Becker Milling Machine Co., Hyde Park, Mass. 

Brown & Sharpe Mfg. Co., Providence, R. I 
4 sizes—2 cone drive, 2 constant speed. 

Cincinnati Milling Machine Co., Oakley, Cincin- 
nati, Ohio. 
Cone driven and single pulley, high power, with 
table range from 28’x12”x20" to 42”x15"x22”" ; 
7% hp. to 20 hp.; 5,200 Ib. weight to 8,000 Ib. 

Garvin Mach. Co., Spring and Varick St., N. Y. C. 

Hill, Clarke & Co., Inc., 156 Oliver St., Boston. 

Ingercoll Milling Machine Co., The, Rockford, Il. 
Get bulletin No. 31-I, Advertisement page 8. 

Kearney & Trecker Co., Milwaukee, Ws. 

Knight Machinery Co., W. B., 2000 Lucas Ave., 
St, Louis, Mo. 

LeBiond Machine Tool Co., R. K., Cincinnatl, 0. 

Newton Machine Tool Works, 23rd and Vine St., 
Philadelphia, Penn. 

Niles-Bement-Pond Co., 111 Broadway, N. Y. C. 

Potter & Johnston Machine Co., Pawtucket, R. I. 
Automatic milling machines for continuous 
milling equipped with two tables mounted on 
turret base. 

Rockford Milling Machine Co., Rockford, Til. 

Van Norman Mach. Tool Co., Wilbraham Ave., 
Springfield, Mass. 


Milling Machines, Worm 

Newton Machine Tool Works, 23rd and Vine 8t., 
Philadelphia, Penn. 

Waltham Mach. Works, High St, Waltham, Mass. 

re 

Moids, Lead 

Field, Charles H., Providence, R. I. 


Motors, Electric 


C & C Elec. & Mfg. Co., Garwood, N. J. 

Crocker-Wheeler Co., Ampere, N. J. 

Emerson Elec. Mfg. Co., St. Louls, Mo. 
A.C. and D.C. 1 hp. and smaller. Speclallsts 
in fractional horsepower sizes for motor-oper- 
ated machines. Samples furnished to manfrs. 

Fidelity Electric Co., Lancaster, Penn. 

General Electric Co., Schenectady, N. Y. 

Mechanical Appliance Co., Milwaukee, Wis. 
Watson motors, A.C. and D.C. 
Branch Offices: Chicago, 327 So. La Salle St.; 
Detroit, 64 High St.: Philadelphia, 1328 Chest- 
nut St.; Cleveland, 500 Erie Bldg.; New York 
City, Dudley-Curry Electric & Supply Co., 154 
Nassau St.; Boston, New England Appliance 
Co., 294 Washington St. 

Rellance Electric & Engineering Co., 1044 Ivan- 
hoe Road, Cleveland, Ohio. Branches: New 
York, Philadelphia, Chicago. 


June 29, 1916 Buyng—AMERICAN MACHINIS T~Section 211 


The Output of Machines is Increased 
When They Are “D & W”-ized 


Because the big waste of time, in clamping and removing 
work, is eliminated. ‘The tools are producing all the time. 


The Booklet That Tells Why 


Every user of machine tools should have our 
Catalog 10-A. It shows the application of Mag- 
netic Chucks to various machines, and gives de- 
tails of their construction and uses. ‘The facts 
about these Magnetic Chucks will interest you— 
and may result in saving a large part of your 
production costs. 


A copy of this catalog 
is yours for the asking. 


D & W Fuse Company 
- = R. I. 


Pratt & Whitney Vertical Surface Grinder With Water Attachment. 
Equipped with ‘*D & W’’ Magnetic Chuck Style_F- 16-31. - Providence - 


OXITE 


Abrasive Discs 


FAST, FREE CUTTERS 


Great for General Shop Grinding on Mild Steel 
Malleable Iron, Bronze and Cast Iron (small areas.) 


Immediate Delivery 


ALL SIZES AND GRADES 


SEND US YOUR ORDERS. PRICE IS RIGHT. 


Ask for Besley Circle Book 
showing samples of all grades 


For Brass, Aluminum, Carbon 


or Cast Iron Exclusively, order Charles H. Besly & Company 


120 A North Clinton Street 


CRYSTOX 
Same Price. Chicago = U. S.A. 
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D. C. Constant speed. Adjustable speed field 
resistance control type, speed ranges up to 
1:4. Adjustable speed armature shifting type 
speed ranges up to 1:10. Armature shifting 
type provides unlimited running speeds within 
its range. <A. C. Squirrel cage and slip ring 
8. 
hie for changing belt-driven machine tools to 
motor-drive designed, manufactured and ap- 
lied. 
Sprague Electric Works, 527 W. 34th St., N. Y. C, 
Stow Mfg. Co., Binghamton, N. Y. 
Wagner Electric Mfg. Co., St. Louis, Mo. 
Westinghouse Elec. & Mfg. Co., Pittsburgh, Penn. 


Name Pilates 
Matthews & Co., Jas. H., Pittsburgh, Penn. 


Nut Tappers (See Bolt and Nut Machinery) 


Oll Burners 

Best, W. N., Inc., 11 Broadway, New York Sity. 

Gilbert & Barker Mfg, Co., 11 Union St., Spring- 
field, Mass. 


Oli and Grease Cups 

Bay State Stamping Co., Worcester, Mass. 

Bowen Mfg. Co., Auburn, N. ¥. New York City, 
Chicago, San Francisco. 

Doehler Die Casting Co., Court and Ninth 8t., 
Brooklyn, N. Y. Branch: Toledo, Ohio. Ca- 
ble: Doehler, Brooklyn. 

Wahlstrom Tool Co,, Brooklyn, N. Y. 


Oilers 

American Tube & Stamping Co., Bridgeport, Conn. 

Gem Mfg. Co., 3257 Spruce St., Pittsburgh, Pa. 
Patent and plain spouts, brazed steel, §, %, 


&%, 1 pt. 
Richardson-Phenix Co., 119 Reservoir Ave., Mil- 
waukee, Wis. 


Oll Filtering Systems 

Bowser & Co., Inc., 8. F., Fort Wayne, Ind. 

Oll & Waste Saving Mach. Co., Real Estate Trust 
Bldg., Philadelphia, Penn. : 

Richardson-Phenix Co., 119 Reservoir Ave., Mil- 
waukee, Wis. 
Ol! filters and automatic systems for circulating, 
filtering and sterilizing cutting oils and com- 
pounds. 


Oils 

Cataract Refining & Mfg. Co., Buffalo, N. Y. Cable: 
Address: ‘“Catarefin,” London, 36 Kingsway. 

Crescent Ofl Co., 30 Church St., New York City. 

Houghton & Co., E. F., 240 W. Somerset S8t., 
Philadelphia, Penn. 

Texas Company, Dept. A, 17 Battery Pl., N. Y. C. 

White & Bagley Co., Worcester, Mass. 


Oil Stones 

American Emery Wheel Works, Providence, R. I. 

Carborundum Co., Niagara Fails, N. Y. New York 
City, Chicago, Boston, Philadelphia, Cleveland, 
Cincinnati, Pittsburgh, Milwaukee, Grand 
Rapids, Manchester, Eng. ; Dusseldorf, Germany. 

Norton Co., Worcseter, Mass. 

Vitrified Wheel Co., Westfield, Mass. 


Oxygen 

Davis-Bournonville Co., Jersey City, N. J. 
International Oxygen Co., 115 Bway., N: Y¥ 
ge ar Products Co., The, 42nd St. 


. ¢. 

Bldg., 
Oxygen for welding, cutting and decarbonizing 
made by the patented Linde Process—com- 
pressed in standard approved type cylinders 
with special Linde regulating valves—Linde 
customers entitled to free use of as many cylin- 
ders as are required. Linde Oxygen is pro- 
duced by 15 plants and distributed direct to 
consumers from 40 Distributing Stations through- 
out the country. For prices of Linde Oxygen 
and address of Distributing Stations write The 
Linde Air. Products Co., 42nd St. Bidg., New 
York, N. Y., or Kohl Bldg., San Francisco, Callf. 

Metals Welding Co., Cleveland, Ohio. 


Packing, Hydraulic 

Chicago (Ill.) Rawhide Mfg. Co., 1301 Elston Ave. 

Graton & Knight Mfg. Co., Worcester, Mass. 

Houghton & Co., E. F., 240 W. Somerset 8t., 
Philadelphia, Penn. 


Packing, Steam 


Graton & Knight Mfg. Co., Worcester, Mass. 
Greene, Tweed & Co., 109 Duane 8t., N. Y. City. 


Paints, Machinery 
Felton, Sibley & Co., Inc., 186 N. 4th 8t., Phila. 
Moller & Schumann Co., 8 Gerry 8t., Brooklyn, 


Pattern Shop Machinery 
(See Woodworking Machinery) 


Patterns, Wood and Metal 

Mehl Mach. Tool & Die Co., Roselle, N. J. 
Automatic or hand feeds. Steel cut gears. 

Fitchburg Machine Works, Fitchburg, Mass. 


Phosphor Bronzes 


American Bronze Co., Berwyn, Penn. 429 Ford 

Boies pea LE Cable: Ambrocom, Phila. 
rass r : 

= Toledo, Be onze Co., 726 Spencer 8t., 

ermann Bronze Co., 345 W. 19th St., Erle, Penn. 

Titanium Alloy Mfg. Co., The, Niagara Falls, N. Y. 


Buying—AMERICAN MACHINIST—Section 


Pipe Bending Machines sl Shae eine 

Treadwell Engineering Co., es . N. ¥. C. 

Gudersded & Co., H. B., 1026 Hamilton S8t., 
Philadelphia, Penn. 


Pipe Cutting and Threading Machines 

Bignall & Keeler Mach. Wks., Edwardsville, Tl. 
Cable: Bikeeler. os 
Nine sizes, capacities 4%” to 2%, %” to 3”, 1” 
to 4”, 1%” to 6”, 2%” to 8”, 3%” to 10”, 4 
to 12”, 7” to 16”, 8” to 18”. 

Curtis & Curtis Co., The, 66 Garden St., Bridge- 
port, Conn, 
Forbes patent pipe-cutting and threading ma- 
chinery; hand, belt or electric power. Also 
machines for cutting off the ends of shells, 
pipe, etc. 

Detrick & Harvey Mach. Co., Baltimore, Md. 

Greenfield Tap & Die Corp., Greenfield, Mass. 

Landis Machine Co., Waynesboro, Penn. 

Murchey Mach. & Tool Co.,64 Porter St., Detroit. 

Saunders Sons, D., Yonkers, N. Y. 

Standard Engineering Co., Ellwood City, Penn. 

Treadwell Engineering Co., 88 West St., N. Y. C. 

Trimont Mfg. Co., 55 Amory St., Roxbury, Mass. 
“Trimo” pipe cutters, hand operater, 8 sizes, 
cutting pipe %” to 8”. 

Wells Bros. Co., Greenfield, Mass. 


Pipe Fitters’ Tools 

Brubaker & Bros., W. L., Millersburg, Penn. 
Butterfield & Co., Derby Line, Vt. 

Cleveland Twist Drill Co., Cleveland, Ohle 
Greenfield Tap & Die Corp., Greenfield, Mass. 
Pratt & Whitney Co., Hartford, Conn, 
Saunders Sons, D., Yonkers, N. Y. 

Btandard Tool Co., Cleveland, Ohio. 

Trimont Mfg. Co., 55 Amory S8t., Roxbury, Mass. 
Wells & Son Co., F. E., Greenfield, Mass. 

Wells Bros. Co., Greenfield, Mass. 

Willlams Co., J. H., 35 Richards 8t., Brooklyn. 


Piston-Ring Machines 

Hed Machine Co., 10 New Bond St., Worcester, 

ass. 

Natlonal-Acme Mfg. Co., Windsor, Vt., U. S. A. 

Cable: “Machine,” Windsor, Vt. 
Gridley piston and ring machines are seml- 
automatic. Turn the outsides of the rings ec- 
centric at the same time that the insides of the 
rings are being bored concentric. Make pistons 
and rings up to 6” in dlameter. 

Potter & Johnston Machine Co., Pawtucket, R. I. 
Capacity pistons 3” up to 8%” diameter up to 
12” long. Piston rings 3” up to 8%” diam., 
any width required. Send for circular 24. 

Pratt & Whitney Co., Hartford, Conn. 

Walker Co., 0. S., Worcester, Mass. 


Planer, Parallels 


Taft-Peirce Mfg. Co., Woonsocket, R. I. 
Walker Co., O. S8., Worcester, Mass, 
ey — 


Planing Machines 


American Tool Works Co., The, Cincinnatl, U. 8. 

A. Cable: “Lathe, Cincinnati.” 
Sizes 24, 26, 28, 30, 36, 42, 48, 60” between 
housings. Built with 1, 2, 3 or 4 heads and 6 
different types of drive: Single speed, belt or 
motor drive; double speed through 2-speed 
countershaft; 4 speed, through patented cone 
speed varlator for belt or motor drive and with 
variable speed motor drive with reversing mo- 
tor equipment. All sizes are equipped alum- 
inum tight pulleys. 

See our advertisement on pages 14 and 15. 
Betts Machine Co., Wilmington, Del. 
Cincinnat! Planer Co., The, Cincinnati, Ohio. 

Cable: Planer. 

22” to 96” planers, frog and switch, shoe and 

wedge and cylinder planers. 

Patent ‘'Tu-Speed” type, quick reverse aluminum 

pulleys, all gearing inside beds, safetly locking 

device, simpiex feed gears, patent power elevat- 
ing device, patent tumbler and dogs, ball bear- 

Ings on feed screws. 

Agents: Prentiss Tool & Supply Co., New York 

W. E. Shipley Mchy, Co., Philadelphia; Motch 

& Merryweather Co., Cleveland, Ohio; Marshall 

& Huschart Co., Chicago. 

Cleveland Planer Works, 3148 Superior Ave., 
Cleveland, Ohio. Open side, frog and switch. 
Seven sizes. Capacities 26” to 72”, any length. 

Coats Mach. Tool Co., Inc., 30 Church 8t., N. ¥.¢C. 

Detrick & Harvey Machine Co., Baltimore, Md. 
Cable: Detharvey. 
Open side. 30” to 96”. For wide work beyond 
mits of double housing planes. Splral gear 
drive. Open side convertible. 42” to 96”. For 
double housing planer work. Addition of outer 
housing turns open side planer into double 
housing planer. Sptral pinion drive. Double 
housIng—42” to 120”. For uninterrupted dou- 
ble housing planer work. Spur gear drive. All 
beds of closed box type. Motor or belt driven 

Gray Co., The G. A, Cincinnatl, Ohio. Cable: 
Address: “Gray, Cincinnati.” 
Thirty sizes: 22”x22" to 84”x60”. Spur geared 
and spiral geared planers. Constant and varl- 
able speed. Belt and motor driven. 

Foreign Agents: Oznosskoff Suckau & Co., Pet- 

rograd; R. S. Stokvis & Fils, Ltd., Paris: R. S. 

Stokvis & Zonen, Ltd, Rotterdam: Chas. 

Churchill & Co., London; Schuchardt & 

Schuette, Berlin, Vienna, Stockholm and Zu- 

rich ; Superior Export Co., Shanghai: Yamatake 

& Co., Tokio; Foss & Hill Machinery Co., Mon- 

treal; H. W. Petrie Ltd., Toronto. 

Hill, Clarke & Co., Inc., 156 Oliver St., Boston. 
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Newton Machine Tool Works, 23rd and Vine St., 
Philadelphia, Penn. 
Niles-Bement-Pond Co., 111 Broadway, N. Y. C. 
Ohio Machine Tool Co., Leighton St., Kenton, 0. 
Prentiss Tool & Supply Co., Singer Bldg., N. Y. C. 
Sellers & Co., Inc., Wm., Philadelphia, Penn. 
Strong Carlisle Hammond Co., Cleveland, Ohio. 
Toomey, Inc., Frank, Philadelphia, Penn. 
Woodward & Powell Planer Co., Worcester, Mass. 


Pianing Machines, Portable 

Morton Mfg. Co., Muskegon Heights, Mich. 

Newton Machine Tool Works, 23rd and Vine 8t., 
Philadelphia, Penn. 


Pianing Machines, Rotary 

Newton Machine Tool Works, 23rd and Vine St., 
Philadelphia, Penn. 

Niles-Bement-Pond Co., 111 Broadway, N. Y. C. 

Underwood & Co., H. B., 1026 Hamilton St, 
Philadelphia, Penn. 


Plate Rolls 
Niles-Bement-Pond Co., 111 Broadway, N. Y. C. 


Pneumatic Tools 
Chicago Pneumatic Tool Co., Fischer Bldg., Chi- 


cago, JN 
Independent Pneumatic Tool Co., Thor Bldg., 
Chicago, Il. : 


Ingersoll-Rand Co., 11 Broadway, New York City. 


Pressed Steel Parts 


Geuder, Paeschke & Frey Co., 1301 St. Paul Ave., 
Milwaukee, Wis. 
New Britain Machine Co., New Britain, Conn. 


Presses, Arbor 


Presses, Banding 


Cleveland Crane & Engineering Co., Wickliffe, O. 
Metalwood Mfg. Co., Detroit, Mich. 


Presses, Broaching 

Atlas Press Co., 310 Park St., Kalamazoo, Mich 
Bliss & Co., E. W., 1 Adams St., Brooklyn, N. Y. 
Metalwood Mfg. Co., Detroit, Mich. 


Presses, Drop and Forging 

Billings & Spencer Co., Hartford, Conn. 

Bliss & Co., E. W., 1 Adams St., Brooklyn, N. Y. 
Elmes, Chas. F., 1001 Fulton St., Chicago, Tl. 
Niles-Bement-Pond Co., 111 Broadway, N. Y. 
Toledo Machine & Tool Co., Toledo, Ohio. 


Presses, Foot and Hand 
Atlas Press Co., 310 N. Park St., Kalamazoo, Mich. 
Bliss & Co., E. W., 1 Adams St., Brooklyn, N. Y. 
Ferracute Machine Co., Bridgeton, N. J. 
Royersford Fdry. & Mach. Co., Royersford, Penn. 
Heavy machine for light metal stamping. 
Shuster Co., The F. B., New Haven, Conn. 
Taylor & Fenn Co., The, Hartford, Conn. 


Presses, Forcing 


ening, broaching, etc. 
Metalwood Mfg. Co., Detroit, Mich. 


Presses, Hydraulic 


Niles-Bement-Pond Co., 111 Broadway, N. Y. C. 
Watson-Stillman Co., 42 Church St., N. Y. City. 


Presses, Pneumatic and Steam 

Bethlehem Steel Co., Machlnery Dept., South 
Bethlehem, Penn. 

Bliss & Co., E. W., 1 Adams St., Brooklyn, N. Y. 

Metalwood Mfg. Co., Detroit, Mich. 


Presses, Power 

Barnes Co., W. F. & John, 1995 Ruby St., Rock- 
ford, Til. 

Blake & Johnson Co., The—Waterbury, Conn. 

Bliss & Co., E. W., 1 Adams St., Brooklyn, N. Y. 

Ferracute Machine Co., Bridgeton, N. J. 

La Salle Machine & Tool Co., La Salle, Tl. 

Niagara Mach. & Tool Works, Buffalo, N. Y. 

Rowbottom Machine Co., The, Waterbury, Conn. 

Springfleld Mach. Fool Co.—Springfield, Ohio. 

Toledo Machine & Tool Co., Toledo, Ohio. 


Presses, Screw 


Barnes Co., W. F. & John, 1995 Ruby St., Rock- - 
ford, TL 


Bliss & Co., E. W.. 1 Adams St., Brooklyn, N. Y- 
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GARVIN 


Duplex Horizontal Drills 


(Sctew and Rack Feed — Numerous Sizes— Double Your Output) 


No. 1—S. B. G. Duplex Horisonta: Drill 
Screw Feed, Back Geared, 3to 1. Use Code...... Crust Clutch. 


Duplex means double—two-fold—A Duplex Drill is one which works with 
two drills at once—Garvin Duplex Horizontal Drills will drill, counter- 
bore, hollow mill or turn simultaneously from opposite directions, result- 
ing in doubling the output and work of superior quality—Machines have 
become very popular and we now carry a stock of them. Send us your 
samples or blueprints. Capacities from § up to 2 inches. 


Send Today for Our Complete Catalog. For Further 


Information, Ask Your Dealer or Write Us Direct. 


THE GARVIN MACHINE COMPANY 
Spring and Varick Streets 50 Years in New York City 
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Presses, Sub : 
Blake & Johnson Co., The, Waterbury, Conn. 
ie ce DARI DORIC P RE APSR een EE ES 


Press Guards 

Safety Engineering Co., 1440 Schoffield St., Cleve- 
land, Ohio. 

rr LD 

Profiling Machines 

Becker Milling Machine Co., Hyde Park, Mass. 

Detrick & Harvey Machine Co., Baltimore, Md. 
Cable: Detharvey. 

Fischer Mach. Co., Philadelphia, Penn. 

Garvin Mach. Co., Spring and Varick St., N. Y¥. C. 

Keller Mechanical Engraving Co., Brooklyn, N. Y. 
Agents: England, France, Italy, Alfred Her- 
bert, Ltd. 
For automatically sinking dies, etc., up to 


Newton Machine Tool Works, 23rd and Vine St, 
Philadelphia, Penn. 

Pratt & Whitney Co., Hartford, Conn. 

Stark Tool Co., Waltham, Mass. 


a ge oe at CE EOE ae 
Protractors 
Starrett Co., L. 8., Athol, Mass. 


Publishers 
McGraw-Hill Book Co., 239 W. 39th St., N. Y. G 
re a es 


Pullers, Wheel and Gear 

Crane Puller Co., 54 Lake St., Arlington, Mass. 
i ———— 
Pulley Biocks 

Wright Mfg. Co., Lisbon, Ohio. 


Pulley Covering 
Hallet, A., 15 School St., Boston, Mass., U. 8. A. 
‘“Palium,” a covering to prevent belts slipping. 


Pulley Turning and Boring Machines 

American Tool Works Co., Cincinnati, Ohfo, 

American Tool Works Co., The, Cincinnati, Ohfo. 

Brown Co., A. & F., 79 Barclay St., N. Y¥. City. 

Link-Belt Co., 39th St. and Stewart Ave., Chi- 
cago. Philadelphia and Indianapolis. 

Newton Machine Tool Works, 23rd and Vine &t., 
Philadelphia, Penn. 

Nites-Bement-Pond Co., 111 Broadway, N. Y. C 
Steel split pulleys. Sizes 3” to 120” diameter. 
Put on shaft by means of interchangeable 
bushings. Grooved face belt contact. 

Reliance Gauge Column Co., 6009 Carnegie Ave., 
Cleveland, Ohio. 

Wiimarth & Morman Co., 1187 Monroe Ave., 
Grand Rapids, Mich. 


Pulleys, Cork Insert 

American Pulley Co., 29th and Bristol, Phila., 
Pa. 33 Greene St., N. Y. City; 124 8. Clinton 
St., Chicago; 165 Pearl St., Boston; 536 First 
Ave., 8., Seattle. Cable: Amerpulley, 


Pulleys, Metal 

American Pulley Co., 29th and Bristol, Phila., 
Pa. 33 Greene St., N. Y. Clty; 124 S. Clinton 
St., Chicago; 165 Pearl St., Boston; 526 First 
Ave., 8., Seattle. Cable: Amerpulley. 


Pulleys, Paper 
Rockwood Mfg. Co., The, Indianapolis, Ind. 


Pumps, Hydraulic 

Elmes, Chas. F., 1001 Fulton, Chicago, Il. 

Metalwood Mfg. Co., Detrolt, Mich. 

Watson-Stillman Co.. 42 Church 8t., N. Y. Clty. 

Worthington Pump & Machinery Corporation, 115 
Broadway, New York City. 


Pumps, Lubricant and Ol! 

Bowser & Co., S. F., Fort Wayne, Ind. 

Cincinnati Lubricant Pump Co., Cincinnat!, Ohto. 
“Fulflo” lubricant pump. Centrifugal pump re- 
quiring no check valves, rellef valves or strain- 
ers. Deliver 15 gal. per min. with a %-Inch 
stream. 

Douglas, W. & B., Middletown, Conn. 

Richardson-Phenix Co., 119 Reservoir Ave., Mil- 
waukee, Wis. 

Roper & Co., C. F., Hopedale, Mass., U. S. A. 
Roper pumps, geared, centrifical and wing, for 
oils, lubricants, etc. Made tn a number of 
styles and sizes for lubricating cutting tools on 
machines, for cooling engines and all purposes 
where circulation of fluid Is required. Special 
pumps to order. Send for circulars and prices. 

Worthington Pump & Machinery Corporation, 115 
Broadway, New York City. 


Pumps, Pneumatic and Steam 

Ingersoll-Rand Co., 11 Broadway, New York City. 

Worthington Pump & Machinery Corporation, 115 
Broadway, New York City. 


Punches, Center 

Brown & Sharpe Mfg. Co., Providence, R. I. 

Hammacher, Schlemmer & Co., 13th St. and 4th 
Ave., New York City, 

Starrett Co., L. 8., Athol, Mass. 

Union Caliper Co., Orange, Mass. 


Punches, Hand 
Armstrong-Blum Mfg. Co., Chicago, TI. 


Punches, Hydraulic 
Watson-Stillman Co., 42 Church St., N. Y, City. 
a ne Se ra er 


Punches, Power 
Birdsboro Steel Fdry. & Mach. Co., Birdsboro, Pa. 


Ferracute Machine Co., Bridgeton, N. J. 
Long & Alistatter Co., Hamilton, Ohio. 
Mitts & Merrill, 913 Tilden St., Saginaw, Mich. 
Prentiss Tool & Supply Co., Singer Bldg., N. Y. C. 
Royersford Fdry. & Mach. Co., Royersford, Penn. 
Union Caliper Co., Orange, Mass. 
Union Mfg. Co., New Britain, Conn. 
a eg 
Pyrometers, Electric 
Bristol Co., Waterbury, Conn. 
Brown Instrument Co., Philadelphia, Penn. 
eee 
Rack Cutting Machines 
Gould & Eberhardt, Newark, N. J. 
Light type, 36’x6” and 72x10”. Heavy type, 
6x12”, 8’x12”, 10’x12”. 
LeBlond Machine Tool Co., R. K., Cincinnati, 0. 


Racks, Cut 

Boston Gear Works, Norfolk Downs, Mass. 

Brown & Sharpe Mfg. Co., Providence, R. I. 

Earle Gear & Machine Co., 101 E, Wyoming Ave., 
Philadelphia, Penn. 

Fawcus Machine Co., Pittsburgh, Penn. 

Grant Gear Works, Inc., 151 Pearl St., Boston, 

Horsburgh & Scott Co., Cleveland, Ohio. 

Melsel Prens Mfg. Co., 946 Dor. Ave., Boston. 

Moltrup Steel Products Co., Beaver Falls, Penn. 

Newark Gear Cutting Machine Co., Newark, N. J, 

New Britain Machine Co., New Britain, Conn. 

Philadelphia Gear Works, Vine St. and Reading 
R.R., Philadelphia, Penn. 

Van Dorn & Dutton Co., Cleveland, Ohio. 


Racks, Storage (See Furniture, Machine Shop) 


Radiators, Japanning Oven 
American Gas Furnace Co., 24 John 8t., N. Y. C. 


Rammers, Foundry 
Brown & Sharpe Mfg. Co., Providence, R. I. 
Ingersoll-Rand Co., 11 Broadway, New York City. 


Reamer Holders 
Colburn Mach. Tool Co., Franklin, Penn. 


Reamers, Expanding 

Brown & Sharpe Mfg. Co., Providence, R. I. 
Cleveland Twist Drill Co., Cleveland, Ohio. 
Pratt & Whitney Co., Hartford, Conn. 


Reamers, Solid 

Brown & Sharpe Mfg. Co., Providence, R. 1. 

Brubaker & Bros., W. L., Millersburg, Penn. 

Butterfleld & Co., Derby Line, Vt. 

Celfor Tool Co., Buchanan, Mich. 

Cleveland ist Drill Co., B. 49th St. and Lake- 
side Ave., Cleveland, Ohlo. New York, 30 
Reade St. : Chicago, 9 N. Jefferson Bt. 

Reamers of all sizes and types. 

Greenfield Tap & Die Corp., Greenfield, Maas. 

Morse Twist Drill & Mach. Co., New Bedford, Mass. 

National Twist Drill & Tool Co., Detroit, Mich. 

Pratt & Whitney Co., Hartford, Conn. 

Reed Mfg. Co., Erie, Penn, 

Standard Tool Co., Cleveland, Ohio. 

Union Twist Drill Co., Athol, Mass. 

Wells & Son Co., F,. E., Greenfield, Mars 

Western Tool & Mfg. Co., Springfield, Ohto. 

Whitman & Barnes Mfg. Co., Akron, Ohio. 


Recorders, Pressure 
Bristol Co., Waterbury, Conn, 


Recorders, Time ; 

Bristol Co., Waterbury, Conn. 

Brown Instrument Co., Philadelphia, Penn. 
Calcuiagraph Co., 1438 Jewelers Bldg., N. Y. C. 


Rheostats 
General Electric Co., Schenectady, N. Y. 
Westinghouse Elec. & Mfg. Co., E. Pittsburgh, Pa. 


Rivet Making Machinery 

Cook Co., The, Asa 8., 605 Franklin Ave., Hartford, 
Conn. Rivet Heading and Upsetting Machinery. 

National Machinery Co., Tiffin, Ohio, 

nn re 


Riveters, Hydraulic, Pneumatic and Steam 


Birdsboro Steel Fdry. & Mach. Co., Birdsboro. Pa. 
Independent Pneumatic Tool Co., Thor Bldg., 
Chicago, IN. 


Ingersoll-Rand Co., 11 Broadway, New York City. 
ee SSE ae a aE SAR Sl AE Bae ae IS 


Riveting Machines 
aaa ons ns acre Haven, Conn. 
a g. achine Co., 85 Si : 
Bridgeport, Conn. ee eee 
Long & Allstatter Co., Hamilton, Ohio. 
Shuster Co., The F. B., New Haven, Conn. 
Btecher Co., The Chas., 1576 Crossing St., Chicago. 
Toledo Electric Welder Co., 4100 Langland St., 
Cincinnati, Ohio. Cable: Tolcin, Cincinnatl. 
Riveting by electric welding process. 
Townsend Mfg. Co., H. P., Hartford, Conn. 


Rolling Mill Equipment 
Standard Engineering Co., Ellwood City, Penn, 
a 


Rules, Steel 


prone Sharpe Mtg. < aaa R. T. 

er, Schlemmer o., 13th St, 

Ave., New York City. eee 
Starrett Co., L. 8., Athol, Mass. 

Union Caliper Co., Orange, Mass. 


Rust Preventives 


Houghton & Co., E. F., 240 ; 
Philadelphia, Penn. W. Somerset St., 
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Safety Devices, Press 

Geuder, Paeschke & Frey Co., 1301 St. Paul Ave., 
Milwaukee, Wis. 

Safety Engineering Co., 1440 Schoffleld St., Cleve- 
land, Ohio. 


Sand-Biast Apparatus 

American Fdry. Equipment Co., 52 Vanderbilt 
Ave., New York City. 

Betton, J. M., 26 Park Place, New York City. 

Mott Sand Blast Co., 1157 E. 138th St., N. Y¥. C. 

Pangborn Corp., Hagerstown, Md. 

Paxson Co., J. W., 1021 N. Delaware Ave., Phil- 
adelphia, Penn. 


Sand-Sifting Machinery 
Link-Belt Co., 39th St. and Stewart Ave., Chi- 
cago. Philadelphia and Indianapolis. 


Saw Frames and Blades, Hack 

Atkins Co., E. C., Indianapolis, Ind. 

Coats Mach, Tool Co., Inc., 30 Church St., N. Y. C. 

Diamond Saw & Stamping Wks., Buffalo, N. Y. 
Trade-mark ‘‘Sterling.” 8” to 36” blades. 

Hammacher, Schlemmer & Co., 13th St. and 4th 
Ave., New York City. 

Quality Saw & Tool Works, Springfield, Mass, 

Racine Tool & Machine Co., 1400 Jones Ave., 
Racine, Wis. 

Bimonds Mfg. Co., Fitchburg, Mass. New York, 
Chicago, Montreal, Memphis, New Orleans, San 
Prareeee: Portland, Seattle, Vancouver, St. 

obns. 

Smith & Hemenway Co., 150 Chambers St., N. Y. 


‘Starrett Co., L. 8., Athol, Mass. 


Thompson & Son Co., Hy. G., New Haven, Conn. 
Union Caliper Co., Orange, Mass. 
West Haven Mfg. Co., New Haven, Conn. 


Sawing Machines, Metal 

Armstrong-Blum Mfg. Co., 347 N. Francisco Ave., 
Chicago, Il. 

Atkins Co., E. C., Indlanapolis, Ind. 

Birdsboro Steel Fdry. & Mach. Co., Birdsboro, Pa. 

Coats Mach. Tool Co., Inc., 30 Church S8t., N. Y. C. 

Cochrane-Bly Co., Rochester, N. Y. 

Diamond Saw & Stamping Wks., Buffalo, N. Y. 
Trade-mark ‘“‘Sterling.”” Capacity 5x5” to 8x12”. 


’ Earle Gear & Machine Co., 101 E. Wyoming Ave., 


Philadelphia, Penn. 
Gorton Machine Co., Geo., Racine, Wis. 
Hoefer Mfg. Co., Freeport, Il. 
Newton Machine Tool Works, 23rd and Vine St., 
Philadelphia, Penn. 
Nutter & Barnes Co., Hinsdale, N. H. 
Peerless Machine Co., 1615 Racine St., Racine, Wis. 
Quality Saw & Tool Works, Springfield, Mass. 
Racine Tool & Machine Co., 1400 Jones Ave., 
Racine, Wis. 
Four sizes, 6x6”, 8”x8”, 12%x12”, 12"x15”. 
Union Twist Drill Co., Athol, Mass. 
Vandyck Churchill Co., 93 Liberty St., N. Y. C. 
West Haven Mfg. Co., New Haven, Conn. 


Sawing Machines, Power Hack 

Atkins Co., E. C., Indianapolis, Ind. 

Diamond Saw & Stamping Wks., Buffalo, N. Y. 
Trade-mark “Sterling.” Capacity 5x5” to 8x12”. 

Peerless Machine Co., 1615 Racine St., Racine, Wis. 

Quality Saw & Tool Works, Springfield, Mass. 

Kacine lool & Machine Co., 1400 Jones Ave., 
Racine, Wis. 

Thompson & Son Co., Hy. G., New Haven, Conn. 

Western Tool & Mfg. Co., Springfield, Ohio. 

West Haven Mfg. Co., New Haven, Conn. 


Saw Sharpening Machines 
Cochrane-Bly Co., Rochester, N. Y. 
Automatic 10” to 15” and 10”, 24” capacities. 
Newton Machine Tool Works, 23rd and Vine 8t., 
Philadelphia, Penn. 
Nutter & Barnes Co., Hinsdale, N. H. 


Saws, Circular Metal 

Atkins Co., E. C., Indianapolis, Ind. 

Barber-Colman Co., Rockford, Il. 

Brown & Sharpe Mfg. Co., Providence, R. I. 

futher Bros. Saw Mfg. Co., Rochester, N. Y. 

Pratt & Whitney Co., Hartford, Conn. 

Quality Saw & Tool Works, Springfield, Mass. 

Seneca Falls Mfg. Co., 687 Water St., Seneca 
Falls, N, Y. 

Simonds Mfg. Co., Fitchburg, Mass. New York, 
Chicago, Montreal, Memphis, New Orleans, San 
Francisco, Portland, Seattle, Vancouver, St. 

ohns. 

Union Twist Drill Co., Athol, Mass. 

West Haven Mfg. Co., New Haven, Conn. 


Saws, Metal Band 

Atkins Co., E. C., Indlanapolis, Ind. 

Garvin Mach. Co., Spring and Varick St., N. Y. C. 

Greaves, Klusman Tool Co., Cincinnatl, Ohio. 

Quality Saw & Tool Works. Springfield, Mass. 

Racine Tool & Machine Co., 1400 Jones Ave., 
Racine, Wis. 

Simonds Mfg. Co., Fitchburg, Mass. New York, 
Chicago, Montreal, Memphis. New Orleans, San 
PTAncIeEO: Portland, Seattle, Vancouver, 

ohns. 


West Haven Mfg. Co., New Haven, Conn. 


Saws, Screw Slotting 

Atkins Co., E. C., Indianapolis, Ind. 

Barber-Colman Co..: Rockford, M1. 

Brown & Sharpe Mfg. Co., Providence, R. I. 

Pratt & Whitney Co., Hartford. Conn. 

Simonds Mfg. Co., Fitchburg, Mass. New York, 
Chicago, Montreal, Memphis, New Orleans, San 
Frrnelnce: Portiand, Seattle, Vancouver, 

ohnsa, 


ee, 2 or 
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They HAD to use “CRATER” 


We have as a customer for “CRATER,” a large Iron and Steel 
Company who operate a large battery of coke ovens, in con- 
junction with their mills. | 


ihe A re iar As a byproduct they obtain a coal tar, which they formerly 
employed for “lubricating” their gears, and which they sold to 
outside trade. 
Thi t } ing. 
They tried is cost them next to nothing 
*““CRATER’’ One of our salesmen, with a faith in “CRATER” that knows no 


obstacles, induced them to accept a sample of TEXACO 
CRATER COMPOUND. He assisted in the application of this 
sample to’ several worn gears. In quick time they realized its 


On a cost basis value as a real lubricant, and preserver of gears. 


They spoke about the cost. A comparative test against their 
““CRATER’’ won own product was inaugurated. 


on This test showed that so little “CRATER” was needed to lubri- 
cate the gears properly, and that it stood up against the high 
radiated heat, the pressure, and the chemical vapors so well, that 
they could not afford to be without it. “CRATER” saved many 
times its cost in gear life—to say nothing of the increased service 
from machines by eliminating replacements and delays. 
They order it in carload lots now. They use “CRATER” on 
They sell the all their gears, cables, and elevator chains. 
other BUT 
THEY USE It pays them. 
eis They sell their own product to customers outside, BUT THEY 
USE “CRATER.” 
Write for the If you want to know a little more about this remarkable lubri- 
book cant, ask for a copy of the “CRATER BOOK.” It details some 


of the properties, performance, and uses of “CRATER,” and 
illustrates a few of the gears on which “CRATER” is working 
with success. However, if you really want to see how much 
“CRATER” will save in your plant, arrange for a trial order. 
We will be glad to send you a sufficient quantity for a test, with 
instructions for the best way of applying it. 


This is all very simple. 


-We want to remind our readers of the fact that TEXACO 
CRATER COMPOUND is a straight mineral lubricant made 
by a Company which has a background of unlimited success in 
the manufacture and application of the right oil for any purpose 


whatever. 


Write for the “CRATER BOOK.” 


THE TEXAS COMPANY 


Houston - New York 
Department ‘“‘A.’’ 17 Battery Place, N. Y. 
TERACO BRANCH OFFICES: TEMACO 
Boston Dallas Oklahoma City 
Atlanta Youngstown St. Louis 
Norfolk Birmingham New Orleans 
Philadelphia El Paso Denver 
Chicago 


ww 


Starrett Co., L. 8., Athol, Mass. 
Union Twist Drill Co., Athol, Mass. 


Saw Tables, Universal 


Baker Bros., Toledo, Ohio. ; 
Colburn Machine Tool Co., Franklin. Penn. 


Scales 
National Scale Co., Montgomery St., Chicopee 
Falls, Mass. 


ee 


" Serew Drivers 

Neil & Smith Electric Tool Co., Cincinnati, Ohio. 
Page-Storms Drop Forge Co., Chicopee, Mass. 
Starrett Co., L. 8., Athol, Mass. 


Screw Driving Machines, Automatic 
Reynolds Pattern & Machine Co., Moline, Tl. 


Screw-Maohine Work 

Ball & Roller Bearing Co., Danbury, Conn. 

Barnes Co., The Wallace, 38 Wallace St., Bris- 
tol, Conn. 

Cincinnati Automatic Machine Co., Oakley, Cin- 
cinnatt, Ohio. 

Cincinnati Screw Co., Twightwee, Ohio. 

Eastern Machine Screw Corp., New Haven, Conn. 

Federal Screw Corp., Providence, R. I. 

Murcott-Duden Co., 253 Broadway, N. Y. C. 

National-Acme Mfg. Co., Cleveland, Ohio. 

Sears-Cross Co., Bush Terminal, Brooklyn, N. Y. 

Taft-Peirce Mfg. Co.. Woonsocket, R. LI. 

Union Caliper Co., Orange, Mass. 

Worcester Machine Screw Co., Worcester, Mass. 


Screw Machinery, Wood and Lag 

Cook Co., The, Asa 8., 605 Franklin Ave., Hartford, 
‘Conn. Automatic Wood and Lag Screw Machy. 

Townsend Mfg. Co., H. P., Hartford, Conn. 


Screw Machines, Automatic 


Brown & Sharpe Mfg. Co., Providence, R. I. 
3 sizes. Both cone and constant speed drives. 
Nos. 00 and 00G—Stock to #”; turn to 1%”; 


feed 2”. Nor. 0 and 0 tock to 4%”; turn > 


1%”; feed 3”. Nos. 2 and 2G—Stock to %” ; 
turn 2”%:; feed 4”. 

Cincinnatl Automatic Machine Co., Oakley, Cin- 
cinnatl Cable: Hayden. 
Sizes %x3” and 14%x5”. Five spindles, single- 
belt drive, Index plates on machine. Each of 9 


tools has its own cam. Starting and stopping : 


lever on each side of machine. 
Agents: Prentiss Tool & Supply Co., New York; 
Motch & Merryweather, Cleveland, Detrolt and 
Pittsburgh ; Marshall & Huschart. Machy. Co., 
Chicago, St. Louls, Indianapolis; W. E. Ship- 
ley Machy. Co., Philadelphia. 

Uleveland Automatic Machine Co., 2269 Ashland 
Rd., Cleveland, Ohio. Cable: “Clyne.” 

Sizes made— \%, %, %, 5, %, %, 1, 1 , 1%, 
1%, 2%, 2%, 2%, 3%, 4, 4%, 5%, 6%, 7%. 
Produce pieces from bar of ” to 7%” diam- 
eter up to 18” long. 

Full automatic machines. 

Agents: (Foreign) Chas. Churchill & Co., 9-15 
Leonard St., London, Birmingham and Man- 
chester, England, and also Glasgow, Scotland. 
(Domestic) J, B. Anderson, 211 Mt. Gowen 
Ave., Philadelphia, Pa.; H. E. Nunn, 565 West 
Washington St., Chicago, IIl. 

Davenport Machine Tool Co., New Bedford, Mass. 
One size—%%” diameter and turns 2” long. 
est operation, single belt or motor equipment. 
Agents: C. W. Burton, Griffiths & Co. for Great 
Britaln ; Benson Bros. at Sidney for Australla; 
Schuchardt & Schutte for Germany. 

Macnab Machy. Co., John, 90 West St., N. Y. C. 
Eastern representative; John Macnab, Hyde, 
England, European representative. 

Single spindle: %%x21%4”" ; 14 ”x3%)”; 1%”x6"; 
2”x6”. Four or five holes tn turret, self-con- 
tained motor drive if necesary. 

National-Acme Manufacturing Co., The, 7500 
Stanton Ave., Cleveland, Ohlo. Branches: New 
York, Chicago, Boston, Detroit, Windsor, Vt., 
and Montreal. 

The “Acme” automatic four-spindle screw ma- 
chine, eight tool positions, simultaneous tool 
cutting, piece completed in the time of the long- 
est operation, single belt or motor equipment. 
Gridley multiple-spindle automatics. 3 sizes: 
3% 7416”, 1144x514" and 2%”x7”. 

Gridley single-spindle automatics. 3 sizes, han- 
dling bars not larger than 24%”, 3%” and 4%” 
in diameter. 

Agents: C. W. Burton, Griffiths & Co. for Great 
Britain; Benson Bros. at Sidney for Australla ; 
Schuchardt & Schutte for Germany. 

Now Britain Machine Co., New Britatn, Conn. 
2008 W. Grand Blvd., Detroit; 949 Otis Bldg., 
Chicago; Cleveland. 

“New Britain” Six-Spindle Automatic. Three 
sizes: 1%x5”, 156”x7", 2%6”x9”: single-belt or 
motor drive ; chrome-nickel steel spindles, hard- 
ened and ground: adjustable stralght bronze 
spindle bearings with ball-bearing thrust; right- 
hand tools; heavy tool-slide with no overhang. 
Spindle cylinder has capacity for six bars of 
stock and, by revolving through an angle of 60° 
at each indexing, brings the work tn line with 
the several tools for the required operations. 
The tool-slide advances the tools automatically 
to the work, withdrawing upon completion of 
the operations to give clearance for Indexing. 

Agents: Coats Machine Tool Co., Ltd., Caxton 
House, London, Glasgow and Newcastle-on-Tyne. 


Townsend Mfg. Co., H. P., Hartford, Conn. 
Bcrew Machines, Piain or Hand 
Acme Machine Tool Co., Cincinnati, Ohio. Cable: 


Acme. 

Five sizes. Automatic chuck capacity 5%” to 
2%”, 11” to 20” swing. Plain or friction geared 
head with or without automatic feed to turret. 


Brown & Sharpe Mfg. Co., Providence, R. I 


Wire feed. 5 sizes. Stock from %” to 1%”; 
turn 2%” to 10”. Both automatic and roller 
feed type. Plain. 2 sizes, 14”x8”, 15¢”x10”. 


Dreses Machine Tool Co., 227-241 W. McMicken 


Ave., Cincinnati, O. Cable Address: Dreses. 
Sizes—1”, 1%” and 2%” stock. 
Plain, friction back geared, belt and motor 
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Prentiss Tool & Supply Co., Singer Bidg., N. Y. C: 
Simmons ‘Machine Co., Inc., 985 Broadway, Al- 


bany, N. Y.. 
Ftrong Carlisle Hammond Co., Cleveland, Ohio. 
Toomey, Inc., Frank, Philadelphia, Penn. 


Separators, Oil and Waste 

Oil & Waste Saving Mach. Co., Real Estate Trust 
Bidg., Philadelphia, Penn. 

Nn een 

Shafting 

Camden Forge Co., Mt. Ephraim Ave., Camden, 
N. J. 


Shafts, Crank and Jack 


driven. 

Foster Machine Co., Elkhart, Ind. 

Garvin Mach. Co., Spring and Varick St., N. Y. C. 

Himoff Mach. Co., Inc., 128 Mott St., N. Y. C. 

Jones & Lamson Machine Co., Springfield, Vt., 
U. 8. A. Cable Addrecs: Turret. Branch: Jones 
& Lamson Machine Co., 97 Queen Victoria St., 
London, E. C., England. Cable: Turretorum. 
Sizes made: 21%” and 3”. Capacities: for bar 
stock up to 2%” diameter by 24” long, and up 
to 3” diameter by 36” long, respectively. 
Has flat turret and universal tool outfit. Du- 
plicate lathe work made from the bar, in large 
queue or small. Also sold with chucking 
outfit. 
Agents: Germany, Switzerland, Austria-Hun- 
gary, M. Koyemann, Charlottenstrasse 112, Dus- 
seldorf, Germany; France, Spain and Belgium, 
F. Auberty & Co., 91 Rue de Maubeuge, Paris. 

Millholland Mach. Co., W. K., Indianapolis, Ind. 

Pratt & Whitney Co., Hartford, Conn. 

Stecher Co., The Charles, 1576 Crossing St., Chi- 
cago. Plain and friction heads. ; 

Warner & Swasey Co., The, Cleveland, Ohio. Ca- 
ble Address: Swascy, Cleveland. 
5 sizes, capacity through automatic chuck 5” 
to 24%”, swing over ways 11” to 20”. Plain or 
geared friction head, with or without automatic 
feed to turret. 

Wells & Son Co., F. E., Greenfield, Mass. 


Screw Plates 

Bay State Tap & Die Co., Mansfield, Mass. 

Brubaker & Bros., W. L., Millersburg, Pa. New 
York, Chicago, Pittsburgh, San Francisco. 

Butterfleld & Co., Derby Line, Vt. 

Card Mfg. Co., S. W., Mansfield, Mass. Cable: 
Card, Mansfield. N. Y. Office: 62 Reade St. 
All sizes in machine screw and fractional in V, 
U. S. standard, Whitworth, International and 
French standards (metric system), B. A. stand- 
ard, S. A. E. standard, A. S. M. E. standard. 
Automobile, bicycle, blacksmiths’, diamond fa- 
vorite, gunsmith, tmproved machinists’, motor- 
cycle, paragon, watchmakers’, 

Screw plate stocks: Diamond, Favorite, Im- 
proved Machinists’. Paragon. 

Berlin store, Arthur Kayser, Mgr., Alte Jacob- 
strasse, 24. Chas. Churchill & Co., London, 
Birmingham, Manchester and Glasgow. Market 
& Co., Paris. Fenwick Freres & Co., Turin. 
Ignacz Szekely, Budapest. V. Lowener, Stock- 
holm, Copenhagen. A, A. Kampfraath (Brus- 
sels), Ltd., Brussels. Hans Schulze, Vienna 
and Brum, Austria. Andrews & George, Yoko- 
homa, Tokyo, Osaka. J. Lambercier & Co., 
Geneva 

Greenfield Tap & Die Corp., Greenfield, Mass. 

Morse Twist Drill & Mach. Co., New Bedford, Mass. 

Wells Bros. Co., Greenfield, Mass. 


Screws, Cap and Set 
Allen Mfg. Co., 135 Sheldon St., Hartford, Conn. 
Bristol Co., Waterbury, Conn. 
Cincinnati Screw Co., Twightwee, Ohio. 
Hammacher, Schlemmer & Co., 13th St. and 4tb 
Ave., New York City. 
Metals Welding Co., The, Cleveland, Ohio. 
Progressive Mfg. Co., Torrington, Conn. 
Worcester Machine Screw Co.. Worcester, Mass. 
—_—_—————— ees 
Screws, Machine 
Allen Mfg. Co., 135 Sheldon St., Hartford 
Bristol Co., Waterbury, Conn. aes 
Brown Bag Filling Machine Co., Fitchburg, Mass. 
Brown & Sharpe Mfg. Co., Providence, R. I. 
Cent Automatic Machine Co., Oakley, Cin- 
cinnatl, 
Federal Screw Corp., Providence, R. I. 
Hammacher, Schlemmer & Co., 13th St. and 4th 
; na York City. 
ones samson Machine Co., Springfield, Vt. 
Metals Welding Co., The, Cleveland, Ohio. 
Murcott-Duden Co., 253 Broadway, N. Y. City. 
Progressive Mfg. Co., Torrington, Conn. 
Sears-Cross Co., Bush Terminal. Brooklyn, N. Y. 


Worcester Machine Screw Co., Worcester, Mass. 
rc 


rethde Safety Set 
len Mfg. Co., 135 Sheldon St., Hartf 

Bristol Co., Waterbury, Conn. pba eu 
Hammacher, Schlemmer & Co., 13th St. and 4th 


New Process Gear Corporation, Syracuse, N. Y. 


Automobile jack shafts. 


Standard Gauge Steel Co., Beaver Falls, Penn. 


Shaping Machines 
American Tool Works Co., The, Cincinnati, U. S. 


A. Cable: “Lathe, Cincinnat!.” 

Sizes 15, 16, 20, 24, 28 inches stroke. 15” 
shapers are single geared, all other sizes are 
back geared. Four types: Cone drive, geared 
speed box for belt and motor drive and direct 
connected variable speed motor drive without 
speed box. 

Special equipment for mould work and for tool- 
room requirements for all sizes. 

See our advertisement on pages 14 and 15. 


Coats Mach. Tool Co., Inc., 30 Church 8t., N. Y. C. 
Cincinnati Shaper Co., The, Cincinnati, Ohlo, 


U. S. A. Cable: “Tools.” 

16”, 20”, 24”, 28”, 32” strokes. Back geared 
pillar shapes. 18”, 22” 26”, 36” strokes. 
Traverse head shapers. Two types, one or two 
heads, on beds up to 20 ft. long. Crank planers. 


Fitchburg Machine Works, Fitchburg, Mass. 
Gould & Eberhardt, Newark, N. J 


Seven sizes: 14”, 16”, 20”, 28”, 32”. For 
spiral gears—4 sizes: 12”, 18”, 36”, 72”. 


Grayson Tool & Mfg. Co., Indianapolis, Ind. 
Hendey Machine Co., Torrington, Conn. Cable 


“Hendey.”” Branches: Boston, N. Y., Chicago. 
Sizes—15, 20, 24 and 28” stroke. 

Friction clutch driven, having double gear drive 
to double rack in ram. Speed of ram constant 
whether running long or short stroke; length 
and position of stroke of ram easily changed 
while machine is in motion. 15” and 20” 
shapers furnished with adjustable table only; 
24” and 28” stroke machines furnished with 
both solid and adjustable table as desired, also 
regularly equipped with power down feed. 
Agents: Pacific Tool & Supply Co., San Fran- 
cisco ;Colcord-Wright Mchy. & Supply Co., St. 
Louis; W. M. Pattison Supply Co., Cleveland, 
Detroit; Syracuse Supply Co., Syracuse, Buf- 
falo; Sherritt & Stoer Co., Phila.; Laughlin- 
Barney Mchy. Co, Pittsburgh; A. R. Williams 
Mchy. Co., Toronto, Winnipeg, St. John and 
Vancouver ; Williams & Wilson, Ltd., Montreal ; 
Chas. Churchill & Co., Ltd., London. =~ 


Kelly Co., R. A., P. O. Box 488, Xenia, Ohio. 
Morton Mfg, Co., Muskegon Heights, Mich. 
Newton Machine Tool Works, 23rd and Vine 8t., 


Philadelphia, Penn. 


Niles-Bement-Pond Co., 111 Broadway, N. Y. C. 
Ohlo Machine Tool Co., Leighton St., Kenton, 0. 
Potter & Johnston, Pawtucket, R. I. Cable: 


Arran, Pawtucket. 
157-24” stroke. 


Prentiss Tool & Supply Co., Singer Bidg., N. Y. C. 
Rhodes Mfg. Co., Hartford, Conn., U. S. A. Cable 


Address: Rhodes, Hartford. 

Both vertical and horizontal crank shapers. Our 
vertical shapers will operate at any angle from 
0 to 10° so that Irregular pieces may be shaped 
without resetting. Also build combined vertical 
and horizontal shapers that may be used for 
either purpose. 


Smith & Milis Co., Cincinnati, Ohio. 
Springfield Mach. Tool Co., Springfield, Ohio. 


Cable: Montanus. 12”, 15” and 20” crank, 
16”, 20” and 25” back geared. 


Steptoe Co., The John, Northslde,-Cincinnat!, 0. 
Strong, Carlisle, Hammond Co., Cleveland, Ohio. 


Shapes, Cold-Drawn Steel 
Moltrup Steel Products Co., Beaver Falls, Penn. 
Union Drawn Steel Co., Beaver Falls, Penn. 


Shears, Hand : 
Armstrong-Blum Mfg. Co., 347 N. Francisco Ave., 


Chicago, Hi. 


Oliver Mfg. Co., W. W., Buffalo, N. Y. Cable: 


Oliver, Buffalo. 


Shears, Power 
Bethlehem Steel Co., Machinery Dept., South 


Bethlehem, Penn. 


Birdsboro Steel Fdry. & Mach. Co., Birdsboro, Pa. 
Canton Fndy. & Mach. Co., Canton, Ohio. 
Ferracute Machine Co., Bridgeton, N. J, 

Groos Co,, 16th and Owen Ave., Racine, Wis. 


Ave., New York City. 


Progressive Mfg .Co., Torrington, Conn, 


Second-Hand Machinery 
Co-Operative Used Machinery Co., 50 Church 8t., 


New York City. 


Garvin Mach. Co., Spring and Varick 8 

Harris Bros. Co., St. Paul, Minn. hiieates 
. Clarke Co., Inc., 156 Oliver St., Boston. 

McCoy & Brandt, Pittsburgh, Penn. . 

Modern Machy Exchange, 182 Center St., N.Y. Cc. 

Niles-Bement-Pond Co., 111 Broadway, N. Y. C. 


Long & Alistatter Co.. Hamilton. Ohio. 

Mitts & Merrill, 913 Tilden St., Saginaw, Mich. 

Niagara Mach. & Tool Works. Buffalo. N.- Y. 

Royersford Fdry. & Mach. Co., Royersford, Penn. 

Toledo Machine & Tool Co., Toledo, Ohio. 

Union Twist Drill Co., Athol, Mass. 

Ra 

Shelf! Machinery, Spectal 

Langelier Mfg. Co., Providence, R. I. 

Root & Vandervoort Eng’g. Co., East Moline, Til. 

Symington Co., The T. H., Rochester, N.Y., U.S.A. 
25 different machines designed especially for 
m>nvfacturing shells and fuse sockets from $ 
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EWTON 


REGISTERED TRADE MARK 


Bar Cold Saw 
Cutting-Off 
Machines 


Illustration shows one 
of our 32-in. Blade Bar 
Saws arranged for mo- 
tor drive with geared 
feed, air controlled 
clamps and stock hand- 
ling trolley. Other sizes 
and kinds illustrated 
and described in Cata- 
log No. 47. 


See our full-page ad- 
vertisement on Page 
19, this issue. 


NEWTON MACHINE TOOL WORKS, Incorporated 


23rd and Vine Streets = - - PHILADELPHIA, U.S. A. 
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ween: Production Records 


Look over these production records of the Lapointe Broach- 
ing Machine, some of these operations fit your needs: 


Hexagon Hole with One Round Side. Distance across flats 1} in., length 1} in., material 
steel. No. 2 Mch. Production 45 pes. per br. 

Four Splines. Hole 1]-in. diam., splines } x yy in., 2} in. long, material steel. No. 3 Mch. 
Production 20 pes. per hr. . 
hime Square Hole. Distance across flats 1 in., 1} in. long, material steel. No.2 Mch. Produc- 
Marufpctirers of Brosching ols tion 40 pes. per hr. 

ard Mochings” ~~. } Four Spiral Keys. Diam. of hole 1 in., keys 4 x } in., 2in. long, material steel. No, 3 Mch, 

, Production 15 pieces per hour. 

Clutch Used on Mining Machinery. Diam. of hole 2} in. Double depth of slots 3} in., 
length 2 in., material steel. No. 3 Mch. Production 20 pes. per hr. 

Solid Key. Taken from 1}-in. round hole, leaving solid key } x ¢ in., length 2} in., material 
steel. No.3 Mch. Production 15 pes. per hr. 
Six Radial Splines. Diam. of hole 2} in., splines § x } in., 2} in/long, material steel. No. 3 
Mech. Production 20 pieces per hour. 
Housing for Bronze Bearings. Openings 4} x 1} in., 2 in. through, material C. 1. No, 3 
Mch. Production from rough casting 20 pes. per hr. 

Square Hole. Distance across flats 2 in., length 3} in., material steel. No. 3 Mch. 
Production from a drilled hole, 15 pieces per hour. : 

Square Hole. Distance across flats 3 in., length 4in., material steel. No.4 Mch. Produc- 
tion from drilled hole, 15 pes. per hr. ; 
Three Dovetail Splines. Diam. of hole 1} in., splines 1 x ¥ in., 2 in. long, material brass. 
No. 3 Mech. Production 45 pes. per hr ; . 

Eight Dovetail Splines. Diam. of hole 3} in., splines ] x y¢ in., 3 in. long, material steel. 
No. 4 Mch. Production 15 pes. per hr. 
Square Hole. 1} in. across flats. 5in. long. material steel. No. 3 Machine. Production 
from drilled hole, 15 pes. per hr. . 

Universal Joint Part. Hole 2 yy in. across flats, j in. through, material C. I, No. 3 Machine. 
Production 30 pieces per hour. é 

Babbitt Bearing. Diam. 2 in., length 2} in. Broached to exact size, compressed and bur- 
nished. No. 3 Machine. Production 60 pes. per hr. ; 
Round Hole. 3-in. diam., 4} in. long, material C. lL. No, 3 Machine. 
cored hole 30 pes. per hr. 
Cruciform Used in Mining Machinery. Splines } x } in., 7 in. long, material steel. 
3 Mch. Production from j-in. round hole, 7 pes. per hr. - 
Oval Shaped Holes. 1} x } in., } in. through, material steel. No. 2 Mch. Production 
approximately 600 holes per hr. 


We make Broaches for all classes of work. 
Write for 40-page, finely illustrated Catalog. 


The Lapointe Machine Tool Co. 


Hudson, Mass., U. S. A. 
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to 6” in diameter. Machine are mate for the 
single purpose of one operation and are oper- 
ated with unskilled labor. Machine furnished 
complete with tools ready to operate. 


Sheet Metal Working Machinery 

Ferracute Machine Co., Bridgeton, N. J. 

Niagara Mach. & Tool Works, Buffalo, N. Y. 

Savage Co., Inc., W. J., Knoxville, Tenn. 
For cutting sheet metal and plates in any con- 
ceivable shape without springing or buckling 
material. Capacity up to *” Inclusive. 

Stecher Co., The Charles, 1576 Crossing St., Chi- 
cago. Can making. 

Toledo Machine & Tool Co., Toledo, Ohio. 


Shelving, Steel (See Furniture, Machine Shop) 


Slide Rests 
Betts Machine Co., Wilmington, Del. 
Reed-Prentice Co., Worcester, Mass. 


Slotters, Opening Stud 

Errington, F. A., 39 Cortlandt St., N. Y. City. 

ee eS 

Slotting Machines 

Amnstroug Bros. Tool Co., 315 N. Francisco Ave., 
Chicago, Hi. 

Baker Bros., Toledo, Ohio. 

Betts Machine Co., Wilmington, Del. 

Garvin Mach. Co., Spring and Varick St., N. Y. C. 

Newton Machine Tool Works, 23rd and Vine St. 
Philadelphia, Penn, 

Niles-Bement-Pond Co., 111 Broadway, N. Y. C. 

Sellers & Co., Inc., Wm., Philadelphia, Penn. 

I ees 


Soap, Hand 
White & Bagley Co., Worcester, Mass. 
“Cleanzum.” 


Sockets and Sleeves 

Cleveland Twist Drill Co., E. 49th St, and Lake- 
side Ave., Cleveland, Ohio. 

Morse Twist Drill & Mach. Co., New Bedford, Mass. 

Pratt & Whitney Co., Hartford, Conn. 

Standard Tool Co., Cleveland, Ohio. 

Whitman & Barnes Mfg. Co., Akron, Obio. 

a a ee gD 

Speciai Machinery and Tools 

Atlantic Motor & Supply Co., West Somerville, 
Mass. 

Becker Milling Mach, Co., Hyde Park, Mass. 

Bicknell-Thomas Co., Greenfield, Mass. 

Bilgram Machine Works, 1233 Spring Garden St., 
Philadelphia, Penn. 

pienciard Machine Co., 64 State St., Cambridge, 

ass. 

Cambridge Machine Co., Cambridge, Ohio. 

Carroll Engineering Co., The, Payton, Ohio. 

Coats Mach. Tool Co., Inc., 30 Church St.,N. ¥.C. 

Columbus Die Tool & Mach. Co., Columbus, Ohio, 

Cowdrey Mach. Wks., C. H., Fitchburg, Mass. 

Crane Puller Co., 54 Lake &t., Arlington, Mass. 

Dexter Co., I. H., 27 Walker St., New York. 

Earle Gear & Machine Co., 101 E. Wyoming Ave., 
Philadelphia, Penn. 

Fawcus Machine Co., Pittsburgh, Penn. 

Fenn Mfg. Co., Hartford, Conn. 

Fischer Machine Co., Philadelphia, Penn. 

Foster Machine Co., Elkhart, Ind. 

Gardam & Sons, Wm, 108-114 Park PL, N. ¥. C. 

Garvin Mach. Co., Spring and Varick St., N. ¥.C, 

Gem City Machine Co., Dayton, Ohio. 

Genesee Precision Tool & Die Co., Rochester, N.Y, 

Grayson Toot & Mfg. Co., Indianapolls, Ind. 

Harris Eng. Co., The H. E., Bridgeport, Conn. 

Hartford Special Machinery Co., The, 287 Home- 
stead Ave., Hartford, Conn. 

Hoefer Mfg. Co., Freeport, Tl. 

Holyoke Machine Co., Worcester, Mass. 

International Oxygen Co., 115 Broadway, N. Y. 

Krasberg Mfg. Co., 410-420 Orleans St., Chicago, III. 

Langelier Mfg. Co., Providence, R, I. 

Luster-Jordan Co., Norristown, Penn. 

Mallometer Co., Detroit, Mich. 

Marvin & Casler Co., Canastota, N. Y. 

Meh! Mach. Tool & Die Co., Roselle, N. J. 
Destgners and buliders of watch, clock, type- 
writer, adding machines and the like. New 
shop, new machinery, accurate, competent, ex- 
pert machinists. 

Meise] Press Mfg. Co., 946 Dor. Ave., Boston. 

Modern Tool Die & Mach, Co., Columbus, Ohfo. 

Nazel Engineering & Machine Works, 4039 N 
5th St.. Philadelphia, Penn. 

New England Mchy.Co.,Stiles St.,New Haven,Conn. 

Newton Machine Tool Works, 23rd and Vine St., 
Philadelphia, Penn. 

Oxweld Acetylene Co., Chicago, TI. 

Peerless Machine Co., 1615 Racine St., Racine, Wis. 

Reynolds Pattern & Machine Co., Moline, I. 

Rowhottom Machine Co.. Waterbury, Conn. 

Sanford Mfg. Co., F. C., Bridgeport, Conn. 

Sheffield Mach. & Tool Co., The, Dayton, Ohio. 

Simonds Mfg. Co., Pittsburgh, Penn. 

Sloan & Chace Mfg. Co., Newark, N, J. 

Stecher Co., The Chas., 1576 Crossing St., Chicago. 

Steel Products Engineering Co., Springfield, Ohio. 

Stevens Mfg. Co., Dayton, Ohlo. 

idee ne Co., Woonsocket, R. I. 
nderwoo 0., - B., 1026 Hamil : 
Philadelphia, Penn. anes 

Waltham Machine Wks., High St., Waltham, Mass 

I Dep i ea ay 


Springs . 
Barnes Co., Wallace, 38 Wallace St., Bristol, Conn. 


Sprockets and Chains 
American Chain Co.. Bridgeport, Conn. 
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Baldwin Chain & Mfg. Co., Worcester, Mass. 
All American sizes both roller and block. 

Bilgram Machine Works, 1233 Spring Garden St., 
Philadelphia, Penn. 

Boston Gear Works, Norfolk Downs, Mass. 

Caldwell & Son Co., H. W., lith St. and Western 
Ave., Chicago, NIL 

Grant Gear Works, Inc., 151 Pearl St., Boston, 

Link-Belt Co., 39th St. and Stewart Ave., Chi- 
cago, Ill. Philadelphia and Indianapolis. 

Morse Chain Co., Ithaca, N. Y. 

Philadelphia Gear Works, Vine St. and Reading 
R.R., Philadelphia, Penn. 

Whitney Mfg. Co., The, Hartford, Conn., U. S. A. 
Sprockets for chains of silent type. Three types 
of chains—roller, block and silent, in various 
American sizes. 


Squares 

Starrett Co., L. S., Athol, Mass. 

te: 

Stampings, Metal 

American Tube & Stamping Co., Bridgeport, Conn. 

Bay State Stamping Co., Worcester, Mass. 

Blum & Co., Julius, 510-512 W. 24th St., N. Y. C. 

Gem Mfg. Co., 3257 Spruce St., Pittsburgh, Penn. 

Geuder, Paeschke & Frey Co., 1301 St. Paul Ave., 
Milwaukee, Ws. 

Kales-Haskel Co., Detroit, Mich. 

Krasberg Mfg. Co., 410-420 Orleans St., Chicago, Il. 

New Britain Machine Co., New Britain, Conn. 

a ee es ee ey 

Stampings, Welded 

Standard Welding Co., W. 76th St., Cleveland, O. 
Branches: Ford Bldg., Detroit; U. S. Express 
Bldg., New York City; Peoples Gas Bldg., Chi- 
cago; Merchants Bank Bidg., Indianapolis. 
Cable: Stanweld. 


Stamps, Steei 
Hoggson & Pettis Mfg. Co., 
Conn., U. S. A. 
Hand cut steel stamps, letters and figures; also 
marking machine rolls and machine stamps. 
Keller Mechanical Engraving Co., Brooklyn, N. Y. 
Agents: England, France, Italy, Alfred Her- 
bert, Ltd. 

Matthews & Co., Jas. H., Pittsburgh, Penn. 

nce werdille Stamp Co., 39 Canal St., Bridgeport, 
onn, 

Schoder & Lombard S. & D. Co., 251 Canal, N. Y. 


The, New Haven, 


Stands. Portable (See Furniture, Machine Shop) 


Steam Specialties 
Dart Mfg. Co., E. M., Providence, R. ¥, 


Rellance Gauge Column Co., 6009 Carnegie Ave., 
Cleveland, Ohio. 


pee ee 
Steel, Cold and Hot Rolied Sheet 


American Tube & Stamping Co., Bridgeport, Conn. 
Blum & Co., Julius, 510-512 W. 24th St., N.Y. ¢ 
Century Steel Co., Equitable Bldg., N. Y. C, 


Stee! Hardness Measuring Instruments 


Shore Instrument & Mfg. Co., 555 W. 22nd St., 


New York City. “‘Sceleroscope.”’ 


Steel Heat Testing Instruments 


Shore Instrument & Mfg. Co., 555 W. 22nd St., 
New York. “Pyroscope.” 


Steel, Shafting and Free Cutting Screw 
Blum & Co., Julius, 510-512 W. 24th St, NYG. 
Ca cee a nN i a 


Steel, Sheet 


Century Steel Co., Equitable Bidg., N. Y. @. 
Hobson, Houghton & Co., 83 Beekman St., N. ¥. ¢. 
Jessop & Sons, Inc., Wm., 91 John St., N, Y. Cc. 
Moltrup Steel Products Co., Beaver Falls, Penn, 
Di.ion Drawn Steel Co., Beaver Falls, Penn. 

Ward’s Sons, Edgar T., 25 Purchase St., Boston. 


Steels, Alloy 


American Comp. Co., 469 Atlantic Ave., Boston. 
American Tube & Stamping Co., Bridgeport, Conn. 
Apex Steel Sorp., 50 Church St.. New York City. 
Century Steel Co., Equitable Bidg., N. Y¥. G 
Firth-Sterling Steel Co., McKeesport, Penn. 
Halcomb Steel Co., Syracuse, N. Y. 

Hawkridge Bros, Co., 303 Congress St., 
Vanadium Alloys Steel Co., Pittsburgh, Penn. 
Vulcan Crucible Steel Co., Aliquippa, Penn. 


Steels. Carbon Tool 


American Comp. Co., 469 Atlantic Ave., Boston. 
American Tube & Stamping Co., Bridgeport, Conn. 
Apex Steel Sorp., 50 Church St., New York City. 
Armstrong Bros. Tool Co., 315 N. Francisco Ave. 
pgiteago, I. ‘ 
oker & Co., Inc., H., 101 Duane St., N. Y. ¢. 
Century Steel Co., Equitable Bldg., N. x C. 
Cleveland Twist Drill Co., E. 49th St. and Lake- 
Side Ave., Cleveland, Ohio. New York, 30 
Reade St. : Chicago, 9 N. Jefferson St. 
Firth-Sterling Steel Co., McKeesport, Penn, 
Halcomb Steel Co., Syracuse, N. Y. Branches: 
Chicago, Cleveland, Philadelphia, New York 
- eee eae “Ketos.” ; 
iwkridge Bros. Co., 303 Congress St., Boston 
Hobson, Houghton & Co., 83 Beekman St., N. Y. C. 
Jessop & Sons, Inc., Wm., 91 John St.. N.Y. ¢ 
rvedish Tron & Steel Co., 12 Platt St. No ¥. © 
Union Drawn Steel Co., Beaver Falls. Penn. 
Vanadium Alloys Stee] Co., Pittsburgh, Penn. 
Vulcan Crucible Steel Co., Aliquippa, Penn. 
Ward’s Sons, Edgar T., 25 Purchase St., Boston. 
Western Tool & Mfg. Co., Springfleld. Ohio. 
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Steels, Chrome 

Century Steel Co., Equitable Bldg, N. Y. C. 
Firth-Sterling Co., McKeesport, Penn. 

Halcomb Steel Co., Syracuse, N. Y. 

Hawkridge Bros. Co., 303 Congress St., Boston, 
Jessop & Sons, Inc., Wm., 91 John St., N. Y. C, 
Vanadium Alloys Steel Co., Pittsburgh, Penn. 
Vulcan Crucible Steel Co., Aliquippa, Penn. 
Williams Co., J. H., 35 Richards St., Brooklyn. 


Steels, High-Speed 
American Comp. Co., 469 Atlantic Ave., Boston. 
Apex Steel Sorp., 50 Church St., New York City. 
Armstrong Bros. Toul Co., 315 N. Francisco Ave., 
Chicago, IIL. 
Boker & Co., Inc., H., 101 Duane St., N. Y. C. 
Century Steel Co., Equitable Bldg, N. Y. CG 
Cleveland Twist Drill Co., “. 49th St. and Lake- 
side Ave., Cleveland, Ohio. New York, 30 
Reade St.; Chicago, 9 N. Jefferson St. 
Firth-Sterling Steel Co., McKeesport, Penn. 
Halcomb Steel Co., Syracuse, N. Y. Branches: 
Chicago, Cleveland, Philadelphia, New York. 
Trade-mark ‘Dreadnought.’ 
Hawkridge Bros. Co., 303 Congress St., Boston 
Haynes-Stellite Works, Kokomo, Ind. 
Hobson, Houghton & Co., 83 Beekman St., N. ¥. C. 
Vanadium Alloys Steel Co., Pittsburgh, Penn. 
Vulcan Crucible Stect Co., Aliquippa, Penn. 
“Vulcan-Cobalt” for: turning shells. 
Ward’s Sons, Edgar T., 25 Purchase St., Boston. 
Williams Co., J. H., 35 Richards St., Brooklyn. 
ee 


Stocks, Die (See Taps and Dies) 


a es 
Stools, Shop 
Manufacturing Equipment & Engineering Co., 209 
Washington St.,’ Boston, Mass. 
New Britain Machine Co., New Britain, Conn, 
Ge ee of 
Straightening Machinery 
Crane Puller Co., 54 Lake St., Arlington, Mass. 
Langelier Mfg. Co., Providence, R. I. 
Morse Twist Drill & Mach. Co., New Bedford, Mass. 
Shuster Co., The F. B., New Haven, Conn. 
75 sizes. 1” and smaHer, various shapes. 
Springfleld Machine Tool Co., Springfield, Ohio. 
Cable: Montanus. 
Bench straightening press, 3 sizes. 


Swaging Machines 

Excelsior Needle Co., Torrington, Conn. - Cable 
Address: Excelsior. 
Sizes—Nos. 00, 1,2, 3, 3%, tube. Capacities: 
. es in”, fe”, 3%”, Yr. ae 1 un 30 Ib., $100; 
100 Ib., $200 ; 500 Ib., $350; 850 tb., $450: 1,750 
Ib., $550; 2,450 Ib., $600: 2,100 Ib., $600. 
Taper, point and reduce all kinds of solid and 
tubular or hollow -metals. 
Agents: Coventry Swagging Co., Ltd., White 
Friars Lane, Coventry, England: Societe Arro- 
nyme des Establissement de Fenwick Freres & 
Co., 8, Rue de Rocroi, Paris, France. 

Langelier Mfg. Co., Providence, R. I. 

gee eee SE ee 

Switches and Switchboards 

C&C Elec. & Mfg. Co.—Garwood, N. J. 

General Electric Co., Schenectady, N. Y. 

Gerstner & Sons, H., 22 Columbia St., Dayton, O. 

Sprague Electric Works, [27 W. 34th St., N. ¥. C, 

Wagner Electric Mfg. Co., St. Louts, Mo. 

Westinghouse Elec. & Mfg. Co., Pittsburgh, Penn. 

CAEP SAE NSE eR A SS eg RTE 


Tachometers 
Bristol Co., Waterbury, Conn. 


Tap Extractors, Broken 
Walton Co., The, Hartford, Conn, 
Sixteen sizes from No. 8 to 1%” tops. 


Tap Hoiders 


Errington, F. A., 39 Cortlandt St.. N. Y, Clty 

Greenfleld Tap & Die Corn., Greenfield, Mass. 

Warner & Swasey Co., Cleveland. Ohio. 
Bae he ee ts Re 

Taper Pins 

Brown & Sharpe Mfg. Co., Providence, R. I. 

Morse Twist Drill & Mach. Co., New Bedford, Mass. 

Pratt & Whitney Co., Hartford, Conn. 

Standard Tool Co., Cleveland, Ohio. 


Tapes, Measuring 
Starrett Co., L. S., Athol, Mass. 


Tapping Machines and Attachments 

Acme Machinery Co, Cleveland, Ohio 
Address: Acme, Cleveland. 

American Tool Works Co., Cincinnati, Ohio, 

Baker Bros., Toledo, Ohio. 

Beaman & Smith Co., Providence, R, I. 

Bicknell-Thomas Co., Greenfteld, Mass. 

Cincinnati Bickford Tool Co., Oakley, CIncinnatl, O 

Errington, F. A., 39 Cortlandt St., New York City. 

Evans Stamping & Plating Co., Taunton, Mass. 
Capacities up to 4%", Hand or foot operated. 
Cable Address: “Paragon, Taunton.” 

Fenn Mfg. Co., Hartford, Conn. 

Garvin Mach. Co., Spring and Varick St., N. ¥.e 

Harris Eng. Co., The H. E., Bridgeport, Conn. 

Hoefer Mfg. Co., Freeport. Til. 

Langelier Mfg. Co., Providence, R. J. 

Moline Tool Co., Moline, TH. 

Wells & Son Co., F. FK., Greenfield. Mass. 

Whitney Mfg. Co.. The, Hartford, Conn., U. 8. A. 
Cable Address : “Whitney, Hartford.” . 
“Hollm Patent” friction tapping device. Three 


Cable 
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sizes, %” to %” taps, %” to %” taps, 4” to 
1%” a This device is interchangeable with 
our “Presto”? chuck. 


Taps and Dies 

Bay State Tap & Die Co., Mansfield, Mass. 

Brubaker & Bros., W, L., Millersburg, Pa. 
York, Chicago, Pittsburgh, San Francisco. 

Butterfield & Co., Derby Line, Vt. 

Card Mfg. Co., S. W., Mansfield, Mass. N. Y. 
Office: 62 Reade St. Cable: Card, Mansfield. 
All sizes in V., U. S. standard, S. A. E. stand- 
ard, A. 8. M. E. standard, Whitworth standard, 
French and International standards (metric sys- 
tem), Lowenherz standard, B, A. standard. 
Taps—Beaman & Smith, bicycle taper, bit- 
brace, blacksmith, combined pipe, tap and drill, 
flexible stay-bolt, harbor masters’, jewelers’, 
machine or nut, machine screw, machinists’ 
hand, mud plug, patch boit, pipe, pipe hob, pul- 
ley, small watchmakers’. Dies—Favorite, ma- 
chine or solid bolt, Paragon, round, adj. pipe, 
reund adjustable, Smith patent adjustable, 
spring screw threading, solid sq. pipe, dle holders, 
Berlin store, Arthur Kayser, Mgr., Alte Jakob- 
strasse, 24. European Agents: Chas. Churchill 
& Co., London, Birmingham, Manchester and 


New 


Glasgow. Markt & Co., Ltd., Paris. Ignacz 
pookely: Budapest. V, Lowener, Stockholm, 
. 8S. Stokvis & Zonen, Ltd., Roterdam, 


Copenhagen, Christiania. R. S, Stokvis & Fils, 
Brussels. Andrews & George, Yokohama, Tokyo, 
Osaka. J. Lambercier & Co., Geneva. C. Civita, 
Milano, Italy. R. D’Auglignac, Barcelona, Spain, 
Greenfield Tap & Die Corp., Greenfield, Mass. 
Hammacher, Schlemmer & Co., 13th St. and 4th 
Ave., New York City. 
Harris Eng. Co., The H. E., Bridgeport, Conn. 
Manufacturers Equipment Co., Chicago, II. 
Morse Twist Drill & Mach. Co., New Bedford, Mass. 
Murchey Mach. & Tool Co., 64 Porter St., Detroit. 
Pratt & Whitney Co., Hartford, Conn. 
Reed Mfg. Co., Erie, Penn. 
Pipe or bolt, solid or adjustable, 4" to 4”. 
Saunders Sons, D., Yonkers, N. Y. 
Standard Tool Co., Cleveland, Ohio. 
Wells & Son Co., F. E., Greenfield, Mass. 
Wells Bros. Co., Greenfield, Mass. 


Taps, Coliapsing 

Errington, F. A., 39 Cortlandt St., N. Y. City. 

Geometric Tool To., New Haven, Conn. 545 W. 
Washington Bivd., Chicago. Cable: Metric. 
For cutting all classes of internal screw threads 
above & In, 

Manufacturers Equipment Co., Chicago, III. 

Murchey Mach. & Tool Co., 64 Porter St., Detrolt. 

Victor Tool Co., Waynesboro, Penn. 


Testing Metals and Materlals 
Souther Engineering Corp., Hy., Hartford, Conn. 


thermometers 
Bristol Co., Waterbury, Conn. 
Brown Instrument Co., Philadelphia, Penn. 


Yhread-Cutting Tools 
Armstrong Bros. Tool Co., 315 N, Francisco Ave., 
Chicago, Tl. 
Geometric Tool Co., New Haven, Conn. 
Greenfield Tap & Die Corp., Greenfield, Mass. 
Harris Eng. Co., The, H. E., Bridgeport, Conn. 
Jones & Lamson Machine Co., Springfield, Vt. 
Krasberg Mfg. Co., 410-420 Orleans St., Chicago, Ill. 
Landis Machine Co., Waynesboro, Penn. 
Sizes 1%” to 4”. 
Murchey Mach. & Tool Co., 64 Porter St., Detroit. 
Natlonal Machinery Co., Tiffin, Ohio. 
Pratt & Whitney Co., Hartford, Conn. 
Rivett Lathe & Grinder Co., Brighton, Boston, 
Union Caliper Co., Orange, Mass. 
Wiliiams Co., J. H., 35 Richards 8t., Brooklyn. 


Too! Chests 

Gerstner & Sons, H., 22 Columbla St., Dayton, O. 
Twenty-eight styles carried in stock. Special 
cases and chests made to order. 

Union Tool Chest Works, Rochester, N. Y. 


Tool Holders 

Armstrong Bros. Tool Co., 315 N. Francisco Ave., 
Chicago, Il. 

Celfor Tool Co., Buchanan, Mich. 

Pratt & Whitney Co., Hartford, Conn. 

Rex Mfg. Co., Hyde Park, Boston, Mass., U. 8S. A. 
Rex tool post for multiple spindle and single 
tool work. Narrow, allowing close setting. 
Swivels any direction. Fits any lathe by means 
special T-nut. 

Unton Caliper Co., Orange, Mass. 

Western Tool & Mfg. Co., Springfield, Ohlo. 

Willlams Co., J. H., 35 Richards St., Brooklyn. 


Tools, Small (See Machinists’ Smafi Tools) 


Torches, Blow 
Gem Mfg. Co., 3257 Spruce St., Pittsburgh, Pa. 
Westinghouse Elec. & Mfg. Co., E. Pittsburgh. Pa. 


et ee eee 

Transformers 

Crocker-Wheeler Co., Ampere, N. J. 

General Electric Co., Schenectady, N. Y. 

Wagner Electric Mfg. Co., St. Louis, Mo. 

Westinghouse Elec. & Mfg. Co., Pittsburgh, Penn, 
Sh ee ee 


Transmission Machinery 

American Pulley Co., 29th and Bristol, Phila., 
Pa. 33 Greene St., N. Y. City; 124 8. Clinton 
St., Chicago; 165 Pearl St., Boston: 536 First 
Ave., S., Seattle. Cable: Amerpulley. 


Buying—A MERICAN MACHINIS T—Section 


Caldwell Co., Inc., W. E., Loutsville, Ky. 

Holyoke Machine Co., Worcester, Mass. 

Link-Belt Co., 39th St. and Stewart Ave., Chi- 
cago, Ill. Philadelphia and Indianapolis. 

O. K. Clutch & Mchy. Co., Columbia, Penn. 

Rockwood Mfg, Co., The, Indianapolis, Ind, 


Traps, Steam 

American Blower Co., 1400 Bussell St., Detroit. 

Houghton & Co., E. F., 240 W. Somerset St., 
Philadelphia, Penn. 

Reliance Gauge Column Co., 6009 Carnegie Ave., 
Cleveland, Ohio, 


Trolleys and Tramways 

Chisholm-Moore Mfg. Co., Cleveland, Ohio. 
Harrington, Son & Co., Inc.. Ed., Philadelphia, Pa. 
Wright Mfg. Co., Lisbon, Ohio. 


Trucks 

Clark Co., Geo. P., Windsor Locks, Conn. 
Two sizes, capacity 1,000 lb.; 4 sizes, capacity 
2,200 lb. Elevating, hand and special trucks 
made to order. 

Cowan Truck Co., Holyoke, Mass., U. S. A. Cable 
Address: ‘‘Cowantruck,” Holyoke. 
Complete line of hand and electric elevating 
trucks ranging in price from $60 to $1,800 to 
handle loads from 1,500 to 5,000 Ib. 
Send for catalog. 

General Electric Co., Schenectady, N_ Y. 

National Scale Co., Montgomery St., 
Falls, Mass. 
“National-Chapman” elevating trucks, 15 mad- 
els, including combination scale elevating trucks. 
Capacities 2,500 to 4,000 Ib. 

New Britain Machine Co., 20 Chestnut St., New 
Britain, Conn. 2008 W. Grand Blvd., Detrolt. 
Tube Mili Machinery, Seamless and Weided 

Standard Engineering Co., Ellwood City, Penn. 


Tubing, Flexible 
Almond, T. R., 6 Maple Ave., Ashburnham, Maas. 


Chicopee 


Tubing, Seamless Steel and Brass and Copper 
Blum & Co., Julius, 510 W. 24th St., N. Y¥. City. 
Elyria Iron & Steel Co., E. 131st St., Cleveland, O. 
Murcott-Duden Co., 253 Broadway, N. Y. C. 
Standard Welding Co., W. 76th St., Cleveland, O. 
Branches: Ford Bldg., Detroit; U. S. Express 
Bldg., New York City; Peoples Gas Bldg., Chi- 
cago; Merchants Bank Bldg., Indianapolis. 
Cable: Stanweld. 
Electrical welded. 
Made by the electric welding process. 
Ward’s Sons, Edgar T., 25 Purchase St.. Boston. 


Turntables 

Canton Foundry & Mach. Co., Canton, Ohio. 

Link-Belt Co., 39th St. and Stewart Ave,. Chicago, 
Nl. Philadelphia and Indianapolis. 


Turret Heads 
Almond, T. R., 6 Maple Ave., Ashburnham, Mass. 


Turrets, Tool Post 

American Tooi Wks. Co., Cincinnati, Ohio. Cable: 

Lathes, Cincinnati. 
For application to any standard make of lathe. 
Turret holes, rough bored to be finished by 
customers after turret has been mounted on 
lathe. Templet of lathe bed or crossbridge 
required. 

Newman Mfg. Co., 717 Sycamore St., Cincinnatt, 
Ohio. Can be attached to any ordinary lathe, 
screw machine or turret machine: also manu- 
facturing a tallstock turret for any lathe for 
drilling, reaming, boring, tapping, etc. 

Phoenix Mfg. Co., Eau Claire, Wis. 


Unions, Pipe 
Dart Mfg. Co., E, M., Providence, RB. I, 


Universal Joints 

Baush Machine Tool Co., 604 Wason Ave., 
Springfleld, Mass., U. 8. A. 

Boston Gear Works, Norfolk Downs, Mass. 

Gray & Prior Mach. Co., Hartford, Conn. 

Mutual Mach, Co., 27 Wells St., Hartford, Conn. 

Valves 

Elmes, Chas. F., 1001 Fulton St., Chicago, 11. 

Metalwood Mfg. Co., Detroit, Mich. 

Richardson-Phenix Co., 119 Reservoir Ave., Mil- 
waukee, Wis. 

Watson-Stitlman Co., 42 Church St., N. Y Citv 

Worthington Pump & Machinery Corporation, 115 
Broadway, New York City. 


Varnishes 


Felton, Sibley & Co.. Inc., 186 N. 4th St.. Phil 
Moller & Schumann Co., 8 Gerry 8t., Brooklyn, 
ee ee ee ee 


Vise Stands 

LeBlond Machine Tool Co., R. K., Cincinnati 
New Britain Machine Co., New Britain. Gee 
Western Tool & Mfg. Co., Springfleld, Ohio. 


Vises, Drilling Machine 


Armstrong Bros. Tool Co., 315 N. Francisco Ave., 
Chicago, IM. 


Armstrong-Blum Mfg. Co., 347 N, Francisco Ave. 
Chicago, TH. 


Cincinnat! Milling Machin . : : 
nat!, Ohio.” e Co., Oakley, Cincin 


Graham Mfg. Co., Providence, B. 1. 
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Hoggson & Pettis Mfg. Co., The, New Haven, 
Conn., U. S. A. 
Horton & Son Co., E., Windsor Locks, Conn. 


Vises, Metal Workers’ 
Athol Machine Co., Athol, Mass. 
Fulton Mach, & Vise Co., Lowville, N. Y. 
Hammacher, Schlemmer & Co., 13th St. and 4th 
Ave., New York City . 
New Brttain Machine Co., New Britain, Conn. : 
Reed Mfg, Co., Erle, Penn. 
2-9” jaw, stationary or swivel base, and jaw. 
Western Tool & Mfg. Co., Springfield, Ohio. 


Vises, Planer and Shaper 

American Tool Works Co., Cincinnati, Ohio. 

Cincinnatl Milling Machine Co., Oakley, Cincin- 
nati, Ohio. 

Cincinnat! Planer Co., Cincinnatl, Ohio. 

Graham Mfg. Co., Providence, R. I. 

Hendey Machine Co., Torrington, Conn. 

Hoggson & Pettis Mfg. Co., The, New Haven, 
Conn., U. 8. A. 


Vises, Milling Machine 
Cincinnati Milling Machine Co., Oakley, Cincin- 
nati, Ohio. 


| 


Vises, Pipe 
Athol Machine Co., Athol, Mass. , 
Butterfleld & Co., Derby Line, Vt. 
Fulton Mach. & Vise Co., Lowville, N. Y. 
Reed Mfg. Co., Erie, Penn. 

Pin or self-iocking, %” to 12” pipe. 
Saunders Sons, D., Yonkers, N_ Y. 
Western Tool & Mfg. Co., Springfleld, Onto. 
Williams & Co., J. H., 35 Richards St., Brooklyn. 


Vises, Universal Machine 

Becker Milling Machine Co., Hyde Park, Mass 

Brown & Sharpe Mfg. Co., Providence, R. I. 

Cincinnati Milling Machine Co., Oakley, Cincin- 
nati, Ohio. 

Hoggson & Pettis Mfg. Co., The, New Haven, 
Conn., U. S. A. 

Rorton & Son Co., E., Windsor Locks, Conti. 

Kempsmith Mfg. Co., Station A, Milwaukee, Wls. 
Cable Address: Kempsmlith, Milwaukee. 
South American Representative: J. & J. Drys- 
dale Co., Ltd., Buenos Ayres, Calle Perth 440. 
Representative for Russla: Iznosskoff, Suckau 
Co., Petrograd and Moscow. 

Skinner Chuck Co., New Britain, Conn. 

Union Caliper Co., Orange, Mass. 


Vises, Woodworkers’ 


Hammacher, Schlemmer & Co., 18th St., and 4th 
Ave., New York City. 


Voltmeters 

Bristol Co., Waterbury, Conn. 

General Electric Co., Schenectady, N. Y. 
Wagner Electric Mfg. Co., St. Louis, Mo. 


Wash Stands and Bowls 
Manufacturing Equipment & Engineering Co., 209 
Washington St., Boston, Mass. 


Washers 
Kales-Haskel Co., Detrolt, Mich. 


Waste, Cotton and Wool 

Royal Mfg. Co., Rahway, N. J. New York, 2 Rec- 
tor St.; Chicago, Peoples Gas Bldg.; St. Louis, 
Syndicate Trust Bldg.; San Francisco, Wells- 
Fargo Bldg. 


Welding, Electric 

C & C Elec. & Mfg. Co., Garwood, N. J. 

General Electric Co., Schenectady, N. Y. 

Thomson Elec. Welding Co., Lynn, Mass., U. S. A. 

Toledo Electric Welder Co., 4100 Langland St., 
Cincinnati, Ohio. Cable: Tolcin, Cincinnati. 

Westinghouse Elec. & Mfg. Co., E. Pitttsburgh, Pa. 


Welding Machines, Electric 
C & C Electric & Mfg. Co., Garwood, N. J. 

Full automatic multiple circult arc welders. 
General Electric Co., Schenectady, N. Y. 
Thomson Elec. Welding Co., Lynn, Mass., U. S. A. 

Electric resistance machines for all purposes. 
Toledo Electric Welder Co., 4100 Langlana 8t., 

Cincinnati, Ohio. Cable: Tolcin, Cincinnati. 

Electric, spot, but and seam welding machines. 
Westinghouse Elec. & Mfg. Co., E. Pittsburgh, Pa. 


Welding Machines, Oxy-Acetylene 

Davis-Bournonville Co., Jersey Clty, N. J 

Imperial Brass Mfg. Co., 1214 W. Harrison St., 
Chicago, Tl] 

Linde Air Products Co., 42nd St. Bldg., N. Y. C. 

Oxweld Acetylene Co., Chicago, I!l. 


Welding, Oxy-Acetylene 

Davis-Bournonville Co., Jersey City, N. J. 
Linde Air Products Co., 42nd St. Bldg., N. Y. C. 
Metals Welding Co., Cleveland, Ohio. 

Oxweld Acetylene Co., Chicago, Il. 


Wheels 
Clark Co., Geo. P., Windsor Locks, Conn. 


ae or truck wheels made of fron, rubber or 
er. 


Wire 
D & W Fuse Co.. Providence. R. I. 
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The Power of the 
MAGNETIC CHUCK 


There was a time when folks were “leary” of Magnetic 
Chucks but that was long ago. 


It’s a ‘Safe Bet’’ that on your particular job a Walker 
Magnetic Chuck willl split the costs. 
No wonder they’re growing more popular every day. 


You don't need a special outfit for every new job. One Walker Magnetic 
Chuck will serve for any number of odd sized and odd shaped pieces. 


Why not 
write for 
\ yours. 


Today is 
Catalog Day 


Multi-tooth Type 


Successors O. 8. Walker & Co. 7 ee 


sposnmsoonsouescazssenssnunioncuvocsornstasns usoesica ns sr HAcHlsLAsounisoveseaan.avveotvoenieudeeaovesHs EsRQHOADIS TSEC KEOECOAUDSLTESIOTAHASUAERLLNOLTE.HLLEORUUAEOMEUELEEEOOSLULOLabvosuAcnuszdarcuaggseacecananuentanecxeu ci 


A SET OF ROUND DIES 


I complete with holders, taps 
| and wrenches is a valuable 
part of any shop equip- 
ment and especially so 
when the dies have the 
thread cutting ability pos- 
sessed by “Morse” dies. 
They are accurately cut and 
relieved to reproduce threads that are clean and true to size. 
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Carried in stock in both adjustable and solid 
type in “V’’, U.S.S. and S.A. E. threads. 


MORSE TWIST DRILL & MACHINE COMPANY 


NEW BEDFORD MASS., U. S.A. 
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Halcomb Steel Co., Syracuse, N. 
Hammacher & Schlemmer Co., 18th St, and 4th 
Ave., New York City. 


Wire Machinery 
Natlonal Machinery Co., Ohio. 
Rowbottom Machine Co., the "Waterbury, Conn. 
Shuster Co., The F. B., New Haven, Conn. 
100 rounds for ro ounds, squares, hexagons and 
flats. With and without cutting attachments 
Worthington Pump & Machinery Corporation, 115 
Broadway, New York City. 


Wire Welding 
Apex Steel Corp., 50 Church St., New York City. 
Swedish Iron & Steel Co., 12 Platt 8t., N. Y¥. C. 


Wood-Working Machinery ae ee, 
Colburn Mach. Tool Co., Franklin, Penn. 
Greaves, Klusman Tool Co., Cincinnati, ones 
Rowbottom Machine Co., Wate rbury, Con 

a Falls Mfg. Co., The, 687 Water St. ‘Seneca 


Victor scroll saws for foot or light power. Dia- 


mond mortising machine for foot power. 
Worcester Pattern & Model Co., Worcester, Mass. 


Wrenches, Drop Forged 


Armstrong tes. Tool Co., 815 N. Francisco Ave., 


Chicago 
Billings o* sonuee Co., Hartford, Conn. 
Morse Twist Drill & Mach. Co., New Bedford, Mass. 
age-Storms Drop Forge Co., Serre: Mass. 
Whitman & Barnes Mfg. Co., » Ohio. 


Williams Co., J. H., 35 mene 3. Brooklyn. 


Wrenches, Machinist 

Coes Wrench Co., Worces Mass 

Hammacher & Schlemmer wie 13th St. and 4th 
Ave., New York City. 

Page- Storms Drop Forge Co., Chicopee, Mass. 

Trimont Mfg. Co., 55 Amory ‘St., Roxbury, Maas. 
“Trimo” all steel, 7 sizes, 6” to 21” Inclusive ; 
narrow an close quarter work, 12” size only 
with nut guard. 

Williams Co. 7. H., 35 Richards 8t., BOOED, 


Wrenches, Pipe 
Greene, Tweed & Co., 109 Duane St., N. Y. Chy 
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Greenfield Tap & Die Corp., Greenfield, Mass. 
Page-Storms Drop Forge Co., Chicopee, Mass. 
Pratt & Whitney Co., Hartford, Conn. 
Starrett Co., L. S., Athol 
Trimont Mfg. oe , 55 AGS s 8t., Roxbury, Mass 
Cable: ‘“Trimo 
Eight sizes, 6” 6 43” polars in steel han 
dles; 4 sizes, 6”, 8”, 10”, 14” in 


6”, 8” and 10”. mo” 
sizes, taking pipe. om yy” to 
Wells & Son Co. Geendela. Mass 
Williams Co., J. ue 35 ‘Richards St., Brooklyn. 


Wrenches, Tap 

Bay State Ta0 & Die Co., Mansfield, Mass. 

Butterfleld & Co., hd Line, Vt. 

Card Mfg. Co., 8. ansfle Id, Mass. N. 
Office: 62 Reade St Seaule: Card, Mansfield. 
Horsfield and Card tap wrenches, all sizes. 

precuteld Tap & Die Corp., Greenfield, Mass. 

Starrett Co., L. 8., Athol, Mass 

Union Caliper Co., Orange, Mass, 

Wells Bros. Co., Greenfield, Massa. 


wood handle... 
all with nut guards and steel frames; als: 
made narrow for close quarter work, 3 sizes, 
oe wrenches, 7 


ie ee a 


EARS AGO—and not many at that— 

it was considered high treason and the 

limit of folly to say anything in an ad- 
vertisement. Now nearly every advertisement 
has something to say—a different something 
every issue. You may have looked up an 
article in the Buyers Cyclopedia last week and 
found nothing in the ad that interested you. 
Try it again this week—ten to one there is 
a new story throwing new light from a new 
angle. This Buyers Cyclopedia is an epitome 


of what’s in the buying section. 
you would an index to your favorite author. 
S890, NN 
lo be here ts a badge of responsibility. 
Lo buy from here is a guarantee of satisfaction. 


Consult it as 


June 29, 1916 - Buying—AMERICAN MACHINIST—Section 223 


: a . 


v . . : 
me ey ee nef " 
pee ay rite! 


Abnormal Business Conditions— Chz 
What We Are Doing To Meet Them aahstdat: 


Demonstrating That a Single Plant 
Service Cannot Compete With 
a Forty-Stations Service. 
_ Linde success in meeting the tests imposed by abnormal condi- 
tions, has completely exposed the weakness of private plant service. 

These private plants many of which have already fallen by the 
wayside, were installed on the theory that they would prove eco- 
nomical and dependable. : Sean 

In actual practice the fallacy of the theory has been thoroughly .4_— 
exposed by balance sheet comparisons—comparisons of the cost of ~ 
operatign and the actual service rendered by these two competing 
sources of supply. : i Bier, te: 

Among the factors contributing to the failure of the private 
plant, in all these cases are the following: ; 

—Unlooked for increases in Oxygen consumption—far beyond the 

capacity of single plant service. ~ 

—Unlooked for operating trouble—involving temporary failure of 

supply and expensive repairs. ! 

—Unlooked foroperating expenses—upsetting manufacturingestimates. 

__Unlooked for deterioration—upsetting investment calculations. 

—_-And last, but not least, the extension of Linde Service through 

new factories and warehouses to provide a nearer and more conyen- 
ient source of supply for each district. 

These are but a few of the factor. that have brought about the ~ 
discontinuance of many private plants, by concerns who have 
written off their investments to place their dependence in Linde 
Oxygen exclusively. . 

In maintaining this service to these users, the Linde Com-. 
pany often finds it necessary to ‘“‘chift the load’’ from one of ‘its 
distributing stations to another—to meet suddenly increased and 

wade! y fluctuating demands. 

a 
—~ This is service which the Linde Company 

alone can render—service made possible 

through the Company’s chain of 40 dis- 

tributing stations backed by its enormous 


manufacturing facilities. 


In Chapter ‘‘H’’ we will comment on the service rendered to 
the Oxy-Acetylene Industry as a whole, by’ our staff of experts 


and engineers. 


The Linde Air-Products Company 
42nd Street Bldg., New York City, N. Y. 
“Largest Producers of Oxygen in the World’ 
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Important Notice 


The Rivett Oscillating Grinder, with Power Oscillating 
Motion and Automatic Cross Feed, has been brought 
out for finishing ball races automatically to the highest 
degree of accuracy—-doing away with all hand work. 
It will not only do better work, but will also greatly in- 
crease your production. 


This machine is protected by Van Norman Patent, 


Pa) 


Re-Issued March 
16, 1915 — No. 


. « : bey 
13,892, under GQ 0 
which we are li- il - 
censed to manu- a aN e— 
4 \\o= . 
facture. *) eo a 


The Rivett Lathe 
& Grinder Company 


Brighton District of Boston, Mass., U.S.A. 
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life of the whole machine 
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Jim Smith, operator, is dependent upon the two things 
shown in this picture; his dinner pail and his Bristol’s 
lectric Pyrometers. Both supply a vital need. Jim re- 
lies upon them both for securing greater efficiency; they 
are necessities to himself and to his work. 


TRADE MARK 


BRISTOL’S 


REG. U.S. PAT. OFFICE. 


Electric Pyrometers 


are rugged instruments of remarkable simplicity of design, re- 
quiring the minimuin amount of attention. 


The modern heat treatment of steel requires 
the use of Pyrometers. And to secure the 
greatest durability and most accurate results 


with the greatest ease requires the use of 
Bristol’s Pyromceters. 


Remember, Bristol’s is the only Pyrometer 
equipped with the high-grade Weston move- 
ment, known and recognized the world over. 


Write for a copy of Bulletin B-205. 


THE BRISTOL CO. Waterbury, Conn., U.S. A 


BRANCH OFFICES: 


Oid South Bldg. 114 Liberty Street Frick Bldg. Monadnock Bldg. Rialto'Bldg., 
Boston New York Pittsburgh Chicago San Francisco 
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